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Table 1 1 4. 1  Indications for emergency ultrasonography. 

Clinical scenario Cardiac scan Thoracic scan Abdominal scan 

Cardiac arresVperi-arresVhypotension/shock 

Pulmonary oedema 

Breathlessness/hypoxaemia 

Lower respiratory tract infection 

Chest pain 

Abdominal pain 

• To exclude tension pneumothorax. 

t In suspected rupture of abdominal aortic aneurysm. 

+ 

+ 

+ 

+ 

+ 

Table 1 14.2 Practical guide to emergency ultrasonography. 

(+)* 

+ 

+ 

+ 

(+) 

Always optimize gain, depth and window sector size. 

Cardiac scan 

Probe: 

• Cardiac 

Positioning: 

• Left lateral 

• Supine (subcostal view) 

Views: 

• Parasternal long-axis 

• Parasternal short-axis 

• Apical four-chamber 

• Subcostal 

Uses: 

Loading conditions 

C ritical pathology in four areas of the heart: 

• The left ventricle 

• The right ventricle 

• Valve stenosis and regurgitation 

• Pericardia! effusion 

Abdominal scan 

Probe: 

• Curved 

Positioning: 

• Supine 

Views: 

• Central abdominal 
• Left lower lateral 

Uses: 

• Ascites and paracentesis 

Thoracic scan 

Probe: 

• Cardiac: for 8-lines and pleural effusion 

• Curved: for all purposes 

• Linear: for pleura and detect pneumothorax 

Positioning: 

• Seated forward with arms folded on pil low for pleural 

effusion 
• Any position for pulmonary oedema 

• Supine/near-to-supine for pneumothorax 

Views: 

• Posterior approach for pleural effusion 

• Anti-dependent zones for pneumothorax (anterior sag-

gital, second intercostal space, mid-clavicular line) 

• Dependent zones for cardiogenic pulmonary oedema 

Uses: 

• Pleural effusions 
• Pulmonary oedema (cardiogenic, non-cardiogenic) 

• Consolidation 

• Pneumothorax 

Bladder scan 

Probe: 

• Curved 

Positioning: 

• Supine with full bladder 

Views: 

• Pelvis - sagittal 
- transverse 

Uses: 

• Incomplete voiding 
• Reduced urine output vs catheter blockage 



Table 1 14.3 Reversible causes of hypotension/shocklcardiac arrest. 

4 Ts 

• •Tamponade - cardiac 
• •Thrombosis - coronary or pulmonary 

• Toxins 

• •Tension pneumothorax 

4 Hs 

• •Hypovolaemia 

• •Hypoxia 

• Hyper/hypokalaemia/metabolic 

• Hypothermia 
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• Recognized appearances on ultrasonography can guide immediate treatment. 

• In suspected pulmonary embolism (C hapter 57): 

• The signs in Table 1 1 4.4 can be used to prove the working diagnosis sufficient to give immediate 

thrombolysis in a critically i l l patient. 

• Sometimes the presence of RV di latation can suggest the need for inpatient care in  patients apparently 

suitable for outpatient care using clinical scoring systems. 

• I n  hypotension (Chapter 2), a cardiac scan is useful to detect hypovolaemia (flat IVC) and cardiac dysfunction. 

• I n  patients with suspected exacerbation of COPD (Chapter 6 1  ), LV systolic dysfunction is either the correct 

diagnosis or an associated diagnosis in up to 20% of cases. 

Thoracic scan 

• A thoracic emergency scan does not substitute for a standard thoracic ultrasound scan for pleural diseases as 

defined by British Thoracic Society (BTS) guidelines. 

• A BTS approved ultrasound course is mandated before performing interventions such as chest drain insertion 

under real-time ultrasound. 

• A thoracic scan can a id management by the detection of: 

• Pleural effusion (Chapter 1 2) .  Ultrasound is more accurate than a chest X-ray on which lobar collapse and 

elevated hemidiaphragm may mimic a pleural effusion. 

• Consolidation (Chapters 61 and 62). 

• Pneumothorax (Chapter 64). 

• Pulmonary oedema (Chapters 47-49). 

• Normal aerated lung reflects ultrasound poorly and is characterized by A lines (Table 1 1 4. 5) (Figure 1 1 4. 1 (a)). 

The scatter of ultrasound causes a 'snow-storm' appearance. 

• A wet lung reflects ultrasound and is characterized by 'B-l ines' (Table 1 1 4.5 ,  Figure 1 1 4. 1  (b)): 

• Identifying whether A or B l ines are present helps differentiating between COPD and heart fa i lure with 

pulmonary oedema. 

• The absence of multiple bilateral B l i nes excludes cardiogenic pulmonary oedema with negative predictive 

value of 1 00 % .  

• Acute respiratory d istress syndrome/acute lung injury (Table 47. 1 )  are characterized b y  non-homogeneously 

distributed B-lines and lung consolidations. 

Abdominal scan 

• In a tense distended abdomen ultrasound can confirm the presence of ascites immediate ly.  

• Points on the examination a re given in Table 1 1 4.6. 
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Table 1 14.4 The cardiac scan in cardiac arrest/shock: appearances in the 2Ts and 2Hs pathologies. 

Tamponade - cardiac 

Thrombosis - coronary 

Thrombosis - pulmonary 

Hypotension 

Hypoxaemia 

• Echo free space around the heart (ends anterior to the descending thoracic aorta) 

• RV collapse during diastole 

• Heart 'swinging' during cardiac cycle 

• Dilated IVC with <50% collapse 

Direct results of myocardial infarction: 

• Regional LV wall-motion abnormality 

• Global LV dysfunction 

Acute complications of myocardial infarction: 

• Flail mitral valve 

• Ventricular septal rupture 

Right ventricular dysfunction: 

• Right ventricular di latation 

• Free wall hypokinesis 

• Paradoxical septal motion 

• D-shaped LV in parasternal short-axis view 

Severe tricuspid regurgitation (with PASP <60 mmHg) 

IVC di lated and unreactive 

Thrombus may rarely be visible in the right heart or pulmonary artery 

Signs of underfilling/hypovolaemic shock: 

• Markedly reduced end-diastolic chamber size reflecting reduced fi l l ing 

• Hyperdynamic wall motions of both ventricles with ventricular walls 'kissing' during systole 

• Flat inferior vena cava 

Sepsis - as above +/-: 

• LV dilated and hypokinetic 

• RV di lated and hypokinetic 

Cardiogenic causes: 

• LV global or regional dysfunction 

• Severe valve lesions such as severe aortic stenosis 

• Obstructed or regurgitant prosthetic valve 
• hypertrophic cardiomyopathy 

Aortic dissection involving aortic root: 
• Severe aortic regurgitation 

• Dilated aortic root 

• Intimal tear sometimes visible 

• There may be associated cardiac tamponade 

Pulmonary oedema (Pleural fluid and B-lines may be visible also by cardiac probe): 

• LV global or regional dysfunction discussed above 

• Severe valve lesions discussed above 

• Sepsis discussed above 

Pulmonary embolism - see above 

• U nless there is marked splenomegaly, the left lateral flank is the preferred site for a diagnostic ascitic tap or 

paracentesis, a iming for an area between the anterior abdominal wall and the dark hypoechogenic fluid, and 

having confirmed that there is no bowel or other organ in the proposed track . 

Bladder scan 

• The bladder produces a posterior acoustic shadow. Scan suprapubically in midline both longitudinally and 

transversely. 



Table 1 14.5 Appearances of A- and B-lines on thoracic scan. 

A-lines (Figure 1 14.1 (left)) 

Appearance Normal horizontal reverberation artefact, 

parallel to the pleural l ine 

Interpretation Normal lung 

Asthma 

COPD 

Table 1 14.6 The abdominal scan in  suspected ascites (Chapter 24). 

Suggests ascites 

• Dark and hypo-echoic appearances in the flanks 
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8-lines (Figure 1 14.1 (right)) 

Pathological vertical reverberation artefact, arising 

from the pleural line 

Fluid-thickened interstit ium: pulmonary oedema; 

or 

Collagen-thickened interstitium: pulmonary 

fibrosis 

• Loops of gas-filled bowel afloat around the centre/periumbilical region 

Points of concern before ascitic tap 

• Hepatomegaly or enlarged gal lbladder 
• Splenomegaly 

• Full bladder. A common mistake is to insert a needle into the fluid of the bladder, so ensure several planes of view are 

evaluated before proceeding in real-time. It is also sensible to ask the patient to void beforehand. 

• Measure the fluid in two planes to get a better idea of depth. 

• A bladder scan is useful for: 

• Obese elderly males where clinical assessment for urinary retention due to prostatic hypertrophy can be 

difficult. 

• Post-voiding volumes when uncertainty about incomplete bladder emptying exists. 

• Confused patients who cannot tell you when they were last able to pass urine. 

• In acute kidney injury (Chapter 2 5) .  

Figure 1 14.1 Appearances of A-lines (left) and B-lines (right) on thoracic scan.  The br ight white l ine (arrowed) is the 

visceral pleura. A-lines are normal horizontal reverberation artefacts, and B-lines are pathological vertical 

reverberation a rtefacts. See also Table 1 1 4.5.  
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Further readi ng 

Gargani L, Volpicelli G (20 1 4) How I do it: Lung ultrasound. Cardiovascular Ultrasound 1 2 , 25 .  http://www. 

cardiovascularu ltrasound.com/contenVl 2/1/25 .  

Hothi SS, Sprigings D, Chambers J (20 1 4) Point-of-care ultrasound in acute medicine - the quick scan. Clinical 

Medicine 1 4, 608-6 1 1 . 

Lancellotti P, Price S, Edvardsen T, et al. (20 1 5) The use of echocardiography in acute cardiovascu lar care: 

Recommendations of the European Association of Cardiovascular Imaging and the Acute Cardiovascu lar 

Care Association. European Heart Journal - Cardiovascular Imaging 1 6, 1 1 9-1 46. http://ehjcimaging. 

oxfordjournals.org/contenVejechocard/1 6/2/1 1 9 .full .pdf. 



C HA PT E R  1 1 5  

Read i ng a chest X-ray 
AMBIKA TALWAR 

Reading a chest X-ray (also called a chest radiograph) is a fundamental sk i l l  for a l l  doctors. During busy shifts it 

can be tempting to leap to the obvious abnormality. However, applying a systematic approach (Table 1 1 5 . 1 )  

wi l l  ensure you never miss the more subtle abnormal ities, and d o  not draw false concl usions from a technically 

poor fi lm. This approach is  by no means prescriptive, but should be a good in itial guide to developing your 

own individual method. 

Table 1 1 5 .2 summarizes common normal variants. Commonly encountered pathological findings are 

addressed in Tables 1 1 5 .3-1 1 5 . 1 2 . 

Table 1 1 5.1 Systematic approach to the chest X-ray. 

Question 

1 .  Do I have the correct patient? 

2. Is there satisfactory 

inspiration? 

3. Is the patient rotated? 

The inside out approach 

4. Is the trachea central? 

5. Is the heart enlarged? 

6. Are the heart borders 

clearly visible and well 

defined? 

7. What is the position, size 

and density of the hila? 

The lungs 

8. Size? 

9. Lung markings clearly 

visible? 

1 0. Any features of collapse/ 

consolidation? 

Comments 

Important to check and at this point also check clinical information provided. 

The anterior end of the left sixth rib reaches the level of the dome of the 

diaphragm. 

Key point: Poor inspiration can cause the heart to appear enlarged and cause 

vessel crowding at the bases, mimicking consolidation. 

Exception: When seeking a small pneumothorax this is best seen on full expiration. 

This can be assessed by comparing the medial ends of the clavicles to the margins 

of the vertebral body at the same level. 

Key point: The mediastinum and hila can be distorted with rotation, sometimes 

giving the false appearance of possible enlargement or a mass. 

Important to note as deviation can occur in many pathologies. 

In an adult, the cardiothoracic ratio should be less than 50% on a PA radiograph.  

If not, there is a high probabil ity that there is pathology in the immediately 

adjacent lung. 

The left hi lum should be at the same level or higher than the right, but NEVER 

lower than the right. 

The hilar density on each side should be similar. 

Look for signs of hyper-expansion (>7th anterior rib intersects the diaphragm at 

the mid-clavicular line). May also see flattening of the diaphragms. 

If lung markings are not clearly visible, consider pneumothorax or lung collapse. 

See below. 

(continued) 

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Ed ited by 
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Table 1 1 5. 1  (Continued) 

Question Comments 

1 1 .  Are all borders clearly 

visible (e.g. costophrenic, 

cardiophrenic) 

1 2. Have I checked the hidden 

areas? 

13 .  Is there an old image I can 

compare this to? 

If borders are obscured, consider if there is a fluid level, for example in pleural 

effusion or evidence of lobar collapse. 

The silhouette sign: 

This is when an intrathoracic lesion touching a border of the heart. aorta or 

diaphragm will obliterate that border on the chest radiograph. 

These are the lung apices; behind the heart; the hila and below the domes of the 

diaphragm. 

These are the sites where lesions are most commonly overlooked. 

14. Finally ask yourself, have I addressed the patient's clinical problem? 

Table 1 1 5.2 C ommon normal variants. 

Variant 

Azygos lobe 

Pectus 

excavatum 

Cervical rib 

Pericardia! fat 

Dextrocardia 

Comments 

This is created when a laterally displaced azygos vein makes a deep fissure in the upper part of the 

lung. On the chest radiograph this is seen as a fine line that crosses the apex of the right lung. 

The right heart border can be i l l  defined. The silhouette sign is apparent, appearing as consolidation 

or atelectasis of the middle lobe. 

A supernumerary rib that arises from a cervical vertebra (usually the seventh). 

Loss of clarity of the heart borders without any alveolar opacity in the context of an asymptomatic patient 

Always check that the image is the correct way around before making this assumption. 

Common Pathology 

Table 1 1 5.3 Hi lar enlargement. 
The position of the h i lum often changes in lobar collapse (see Table 1 1 5 .8 and Figure 1 1 5 . 1  ) . 

Unilateral 

Infection, TB 

Vascular: pulmonary artery stenosis 

Pulmonary artery aneurysm 

Differential diagnosis of hilar enlargement 

Bilateral 

Sarcoidosis 
Vascular: pulmonary artery hypertension 

Tumour: Lymph nodes (due to bronchial carcinoma, lymphoma or extrathoracic metastases) 



Table 1 1 5.4 Mediastinal mass. 

Compartment Chest X-ray appearance 

Anterior These masses lie adjacent to the 

heart. They may efface a heart border 

or the margin of the ascending aorta. 

Middle 

Posterior 

These masses may splay the carina or 

efface a normal hilar shadow. 

These masses will displace either or 

both of the paravertebral stripes 

laterally. They may also widen the 

space between adjacent ribs and 

erode into ribs and or vertebrae. 

Table 1 1 5.5 Pneumomediastinum. 

Common causes 

• Thyroid mass 

• Thymoma 

• Teratoma 

• Lymphoma 

• Lymphadenopathy 
• Central lung tumours 
• Oesophageal lesions 

• Spinal/paraspinal abscess 

• Neurogenic tumours 
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Comments 

In general, 

lymphadenopathy from 

any cause can occur in the 

anterior mediastinum. 

Look for abnormalities in 

the intervertebral discs and 

vertebral bodies. 

Look for rib splaying +/­

vertebral body erosion. 

• Mediastinal gas can cause the central part of the diaphragm to be visual ized (this is not normally the case). 

• A rim of air around the heart appears as a lucent black halo surrounding the heart. 

• Streaks of gas in the neck or soft tissues of the chest wall. 

• Air around the pulmonary artery (and/or its main branches) or around the arteries arising from the aortic arch appear as 

black rings. 

Table 1 1 5.6 Cardiac si lhouette. 
The density of the cardiac shadow should be equal on both sides of the spine. If there is any difference in density consider 
pneumonia, lower lobe collapse or a lower lobe mass on the denser side. 

Abnormality 

Pericardia! 

effusion 

Left ventricu lar 

failure 

Comment 

Appearance difficult to distinguish from chamber enlargement. 

Changes in cardiac size or shape occur once 2 50-500 ml of fluid has accumulated. 

The most important sign is that there is rapid alteration in heart size or shape without 

any changes in the lungs. 

Early features: 

• Cardiomegaly 

• Upper lobe vessels are wider than lower lobe vessels 
• Oedema: poorly defined hi lar vessel margins 

• Oedema: septal lines 

• Small bilateral pleural effusions 

Later features: 

• Interstitial shadowing 
• Alveolar shadowing 
• Pleural effusions of increasing size 



660 Acute Medicine 

Table 1 1 5.7 Alveolar and interstitial lung disease. 

Definition 

Chest X-ray 

appearance 

Differential 

diagnosis 

Alveolar disease 

Alveolar spaces are filled with material, 

for example blood, pus, water or 

protein. 

• Fluffy/blobby 

• Poorly defined margins 

• Segmental/lobar/diffuse 

Dominant alveolar pattern 

• Pulmonary oedema 

• Lobar pneumonia 

• Haemorrhage 

• Adenocarcinoma in situ 

• Early adult respiratory distress 

syndrome 

• Aspiration pneumonia 

Interstitial lung disease 

The supporting tissue surrounding the alveoli and the 

alveolar walls are affected due to oedema, inflammation or 

fibrotic thickening. 

• Small nodules 
• Linear/reticular shadows +/- septal lines 

• Reticulo-nodular 

• Honey-combing 

• Usually diffuse 

Dominant interstitial pattern 

• Pulmonary oedema 

• Viral pneumonia 

• Pulmonary fibrosis 

• Sarcoidosis 

• Lymphangitis carcinomatosis 

General features of lobar collapse: 

• Features of volume loss such as displaced fissure, h i lum, trachea or mediastinum and occasional elevation of 

hemidiaphragm. 

• Over-inflation of adjacent unaffected lobe. 

Specific features of collapse according to the involved lobe (see Figure 1 1 5 . 1 ). 

Collapsed lobe Chest X-ray features 

Right lower lobe • Oblique fissure moves posteriorly and medially 

• Right hilum depressed 

• Medial aspect of right hemidiaphragm obscured 

• Lateral margin of adjacent vertebrae effaced 

Left lower lobe • Oblique fissure moves posteriorly and medially 

• Left hi lum lies at a lower level than usual 

• Medial aspect of the left hemidiaphgram obscured 

• Lateral margin of adjacent vertebrae effaced 

Middle lobe • Horizontal fissure moves inferiorly (NB this fissure is not always visible) 

• Blurring of right heart border 
• Sometimes there is increased density in the collapsed lobe 

Right upper lobe • Horizontal fissure moves superiorly 

• Right hi lum elevated 
• Increased density of collapsed lung 
• Golden 5 sign: Can occur when a tumour at the right hilum is the cause of lobar collapse 

Left upper lobe • Veil-like density covering most of left hemithorax 

• Left heart border obscured 

• Left hi lum elevated 
• Luftsichel sign: crescenteric lucency around left side of aortic knuckle. 



Right upper lobe collapse 

Trachea deviated to R e}� Horizonta l 
fissure and 
R h i lum 
displaced 
upwards 

Right middle lobe collapse 
H rizontal fissure 

placed down 
-defined 

- - - - opacity adjacent 
o R heart border 
Loss of R heart 
border 

Right lower-lobe collapse 
Horizonta l 
fissure 
d isplaced 
downwards 0i� 

Wel l-defi ned opacity adjacent 
to R heart border 
(R heart border sti l l  visible) 

Left u pper-lobe collapse 
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Figure 1 1 5.1 Patterns of lobar collapse. Source: Longmore, Oxford Handbook of Cl inical Medicine, 5th edition, 

2 00 1 .  Reproduced with permission of Oxford University Press. 

Approach to the chest x ray of a patient in Intensive Care 

• Check the position of a l l  l ines and tubes 

• C heck the lungs, pleura and mediastinum 
• Always compare the present chest radiograph with the immediately preceding one and then with an earlier one 
• Chest radiographs in i ntensive care tend to be bedside AP projections that magnify the heart and the 

mediastinum. 
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Table 1 1 5.8 Lobar col lapse. 
Lobar collapse can ohen be easily missed. Col lapse essentially refers to volume loss and is also termed 'atelectasis' .  

There are three main disease processes that can result in lobar collapse; these are summarized below. I n  this chapter we 
will mainly focus on the most common: obstructive. 

Mechanism of 

lobar collapse 

Definition 

Obstructive 

Compressive 

Cicatrization 

Intrinsic occlusion by tumour, mucous plug or foreign body 

Compression by pleural fluid, pneumothorax or adjacent intrapulmonary space occupying lesion 

Fibrotic contraction due to pulmonary fibrosis, tuberculosis or radiotherapy 

Table 1 1 5.9 Lung nodules and masses. 

Nodule ( <3 cm 20 diameter) Mass (>3 cm 20 diameter) Multiple masses 

Benign Benign 

Hamartoma 

Granuloma 

Benign 

Infection, TB, fungal, H istiopl asmosis, 

septic emboli 

Subpleural lymph node 

Perifissural nodule 

Granuloma - fungal/TB 

Hamartoma 

Malignant 

Lung carcinoma 

Lung metastasis 

Malignant 

Lung carcinoma 

Lung metastasis 

Sarcoidosis 

Wegener's granulomatosis 

Rheumatoid nodules 

Malignant 

Lung metastases 

Table 1 1 5.1 0  Pleural diseases. 

Abnormality Comments 

Pleural effusion 200-300 ml of fluid required before it becomes visible on a chest radiograph 

Pleural opacities Solitary 

Pleural 

calcification 

Fluid collection: 

• Loculated pleural effusion 

• Organized empyema 

• Haematoma 

Tumour: mesothelioma 
Metastases 

Lipoma 

Solitary fibrous tumour 

of pleura 

Unilateral 

I nfection (TB) 

Empyema 
Haemorrhagic effusion 

Multiple 

Pleural plaques: secondary to 

asbestos exposure 

Mostly seen posteriorly and 

laterally, mainly affecting the 

lower third of the thorax 

Fluid collection: loculated 
pleural effusion 

Tumour: mesothelioma 

Metastases 

Bi lateral 

Asbestos related pleural 

plaques where the 
calcification is: 



Table 1 1 5. 1 0  (Continued) 

Abnormality Comments 

Talc inhalation 

Pneumothorax Spontaneous - primary 

Subpleural blebs common in: 

• Adults 20-40 y 

• Bilateral and extensive 

• Usually covers the dome of 

the diaphragm 

• Unilateral in 25% of cases 

Spontaneous - secondary 

Lung disease: 

• COPD/asthma 

• Male: female 6: 1 • Cavitating pneumonia 

• No known lung disease. • Pleural metastases 

A subpleural bleb is an • Cystic disease. for example 

outpouching of the alveolar wall lymphangio-leiomyomatosis 

that thins the visceral pleural (LAM). Langerhans cell 

membrane. In general. blebs are histocytosis X (LCH) 

present at the lung apices only. 

Table 1 1 5.1 1  C hest wal l  and abdomen. 
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Traumatic/iatrogenic 

• BlunVpenetrating trauma 

• CVP line placement 

• Lung biopsy 

• Aspiration of pleural fluid 

• Thoracic surgery 

• Mechanical ventilation 

• Smoking cocaine/marijuana 

To assess the ribs more easily, rotate the image through 90° and then 1 80°. This will remove other d istracting anatomy and 
al low the r ib out l ine to stand out. 

Abnormality 

Rib fractures 

Free air under the 

diaphragm 

Comments 

Callus formation may create a mass-like appearance sometimes warranting a CT to 

confirm the diagnosis 

Sign of perforation of intra-abdominal viscus 

Table 1 1 5.12 Diffuse lung shadowing. 

Diagnosis 

Pneumonia 

Acute Respiratory 

Distress Syndrome 

(ARDS) 

Cardiogenic pulmonary 

oedema 

Chest X-ray features 

• Patchy areas of consolidation with sparing of some areas 

• Predominantly interstitial shadowing with rapid development into alveolar pattern 

• Widespread opacities throughout all lung fields, central and peripheral 

• Proximal pulmonary vessels remain well defined 

• Chest radiograph appearance may be delayed by 1 2  h or more from the onset of symptoms 

• Appearances may persist for days after clinical improvement 
• Pleural effusions are rare 
• Cardiomegaly 

• Changes predominantly at the lung bases 

• Blurred margins and hilar vessels 

• Appearances clear rapidly in response to treatment 

• Pleural effusions are common 
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Further reading 

De Lacey G, Morley S, Berman L (2008) The Chest X-ray: A Survival Guide. Elsevier Health Sciences. 

Radiology Masterclass website. Tutorial on chest X-ray anatomy. http://radiologymasterclass.co .uk/tutorials/ 

chest/chest_home_anatomy/chest_anatomy_start.html. 

Radiopaedia.org is a free educational radiology resource with one of the web's largest collections of radiology 

cases and reference articles. http ://radiopaedia.org/. 

Webb WR, H iggins CB (20 1 6) Thoracic Imaging. Pulmonary and Cardiovascular Radiology, 3rd edition. 

Lippincott Wil l iams and Wil kins. 
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Centra l ve i n  ca n n u lat ion 
5ANDEEP HOTHI AND DAVID 5PRIGINGS 

Ind ications, contra ind ications and potential compl ications are given in Table 1 1 6 . 1 .  

The use of ultrasound to gu ide central vein cannulation increases the success rate of the procedure from 60% 

to >90%, and reduces the compl ication rate from 30% to < 1 0%.  Ultrasound should be used when available and 

for eledive procedures. For central vein cannulation in an emergency, the most rapid and safest method should 

be seleded, depending on the operator's experience, patient fadors and ultrasound avai labi l ity. 

Equipment needed is given in Table 1 1 6 .2 .  You wi l l  need at least one assistant to monitor the patient during 

the procedure and assist with the equipment. 

Choosing the approach 
The internal jugular, femoral and subclavian veins are the veins most commonly used for central access. 

• Cannulation ofthe internal jugular vein is generally associated with fewer complications than with the subclavian vein, 

and is the recommended approach in patients with a bleeding tendency (because of the risk of uncontrollable 

bleeding from inadvertent pundure of the subclavian artery) or respiratory failure (because of the greater risk of 

pneumothorax with subclavian access). The right internal jugular vein is preferable to the left as it is contralateral to the 

thoracic dud, and the circulation of the dominant cerebral hemisphere in the right-handed. 

• Cannulation of the femoral vein may be the preferred approach if rapidity of access is paramount (e .g .  for 

placement of a temporary pacing lead in a haemodynamically unstable patient), or if central venous access is 

required during cardiopulmonary resuscitation. Its drawbacks are a higher rate of infedion, venous thrombosis 

and restrided mobil ity of the leg. 

• An antecubital fossa vein can be used to place a central l ine for infusions, but manipulation of a pacing lead via 

this route can be very difficult. Use of antecubital and forearm veins should be avoided in  patients with 

advanced renal disease as they may be needed for a rterio-venous fistula formation. 

Ultrasound-guided cannulation of the internal  jugular vein 

Preparation 

1 Confirm the ind ications for the procedure. Explain the procedure to the patient and obtain consent. 

2 Prepare the surroundings: clear the bedside and remove the bed head; adjust the bed height so that the operator 

is comfortable; ensure adequate lighting; position your trolley, clinical waste bowl and ultrasound device. 

3 Prepare the patient: connect ECG and oxygen saturation monitors; give oxygen via a mask (which will lift the 

drape off the face). Remove the pi l low and place an absorbent pad placed under the neck and shoulder. Lie the 

patient supine with head-down tilt (Trendelenburg position) unless not tolerated, for example due to 

pulmonary oedema or other respiratory compromise. The head-down tilt is important to reduce the risk 

of air embolism, particularly for jugular venous access (as opposed to femoral access). 

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Ed ited by 
David Sprigings and John B. C hambers. 
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Table 116.1 Central vein cannu lation: indications, contraind ications and potential complications. 

Indications 

Measurement of central venous pressure (CVP): 

• Transfusion of large volumes of f lu id required (the fl uid itself can be given faster via a la rge-bore peripheral 
IV cannula) 

• Fluid challenge in patients with oliguria or hypotension 

• To exclude hypovolaemia when clinical evidence is equivocal 

Monitoring venous oxyhaemoglobin saturation 

Cardiac output monitoring with a pulmonary artery catheter 

Insertion of a temporary pacing lead (see Chapter 1 1 9) or pulmonary artery catheter 

IVC fi lter placement 

Administration of some drugs (e.g. epinephrine, norepinephrine and dopamine) and IV feeding solutions, which have to 

be given via a central vein 

Renal replacement therapy and plasmapheresis 

No suitable peripheral veins for IV infusion 

Pacemaker/cardiac device placement 

Contraindications 

Bleeding disorder (including platelet count <50 x 1 09/L, INR > 1 .5, receiving oral anticoagulant or anticoagulant-dose 

heparin, during or after thrombolytic therapy): discuss management with a haematologist. If central venous access is 

needed urgently, before the bleeding disorder can be corrected, use the femoral vein in preference to the internal jugular 

vein. 

Prohibitive anatomic distortion 

Local infection 

Potential complications 

During placement 

Arterial puncture or laceration, which in the case of the carotid artery may lead to haematoma formation in the neck, 

with compromise of the airway. Seek vascular surgical advice. 

Pneumothorax (via internal jugular or subclavian vein) or tension pneumothorax 

Haemothorax 

Cardiac tamponade (can be caused by central venous catheter introduced by any route, if its tip lies below the pericardia! 

reflection and it  perforates the vessel wall; least likely via internal jugular vein). 

Injury to adjacent nerves 

Air embolism 

After placement 

Infection 

Venous thrombosis 

4 Visualize the internal j ugular vein with ultrasound. The vein can be distinguished from the artery by 

compressibil ity and phasic change with respiration of the former (Figures 1 1 6 . 1  and 1 1 6.2) .  If the internal 

jugular vein is relatively flat (i .e. central venous pressure is low), head-down tilt or peripheral IV admin istration 

(if not contraindicated) may increase its calibre. 

Table 1 1 6.2 Central vein cannulation: equipment. 

Ultrasound machine 
Steri le sheath for ultrasound probe and sterile ultrasound gel 
Central venous catheter set containing the appropriate catheter length, number of lumens and lumen diameters 



'\ ";-/ .Jl.- -
� 
::::---

-----

Internal jugular 
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Insert needle at 45° to skin, 
aiming for the right nipple 
i n  men or the right anterior 
superior iliac spine in women 

Figure 1 1 6.1 Relations of the right internal jugular vein .  Ultrasound-guided puncture of the internal jugular vein 

is the recommended method. Landmark-guided puncture, as dep icted,  may be chosen in an  emergency by an 
exper ienced operator. 

5 Open the procedure pack onto the trolley by the bedside. Scrub up in an aseptic manner and don hat, mask, 

gown and gloves. Prepare the skin with chlorhexidine or povidone-iodine and apply drapes. Put the windowed 

drape over the target area, and additional drapes to cover the end of the bed and to bridge from the bed to the 

procedure trolley. 

6 Open the sterile sheath for the ultrasound probe. Identify the open (distal) end and place sterile ultrasound gel 

inside it. Your assistant should hold the probe vertica lly by its cable and lower it into the open end of the 

sheath. Then unfurl the sheath along the probe and secure the open end over the probe with a sterile elastic 

band/tape, ensuring that the sheath is flush with the probe face. 

7 Reconfirm the location of the internal jugular vein with the sheathed probe. Assess the distance from the skin 

to the vein .  Plan your vein puncture site and 'upstream' skin puncture site guided by the depth of the skin to the 

vein. 

8 Anaesthetize the skin with 2 ml of l idocaine 1 % using a 2 5  G (orange) needle. E nsure that the skin bleb will 

cover the a rea needed for sutures. Then infi ltrate a further 2-3 ml of l idocaine along the p lanned needle 

path. 

9 While the local anaesthetic is taking effect, prepare the venous catheter. Flush a l l  lumens with normal sal ine. 

Leave the central lumen open for passage of the gu idewire but cap the other ports. Flush the d ilator with 

normal sa l ine. Ensure the guidewire flows freely from its coil. Prepare a sterile site adjacent to the patient where 

you can conveniently put the gu idewire with the straightener for the J tip in place. Have the skin blade and 

d ilator close to hand.  



668 Acute Medicine 

Medial Lateral 

-- Sternomastoid 

Figure 1 1 6.2 Ultrasonography of the right internal jugular vein .  Ultrasonography of the right internal jugular  

vein,  before (a)  and after (b)  compression by the ultrasound probe. The vein can be distinguished from the artery by 

its compressibil ity. The depth from the skin to the anterior wall of the vein averages 1 1  ·mm (range 6-1 8  mm). The 

vein is usually 1 0  mm in  diameter, but its calibre is reduced in volume-depletion .  Head-down tilt or volume loading 

increases the diameter of the vein and facilitates venepuncture. 
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10 Mount the needle for the central vein puncture on a 10 ml syringe conta in ing 5 ml of normal saline and flush 

it. Ensure that the needle is not put on too tightly. Taking the probe in your left hand, visualize the vein at the 

target puncture site. 

1 1  With the syringe and needle in your right hand, puncture the skin upstream of the probe and then stop. Angle 

the probe towards the needle and identify the needle artefact. Adjust the needle angle to ensure the artefact 

is in l ine with the centre of the vein .  Slowly advance the needle with continuous gentle aspiration. Monitor 

and adjust the probe angle to track the needle tip if feasible. Venepuncture is indicated by aspiration of 

venous blood or visualized puncture of the vein .  Stop advancing the needle and re-aspirate to confirm you are 

in the vein .  

1 2  Hold the needle steady in position and carefully place the ultrasound probe on a sterile surface. Then use your 

left hand to stabilize the needle at the skin. Check again by aspiration that the needle is still in the vein. 

Remove the syringe while supporting the needle. Blood should drip from the needle. If it does not, then cover 

the hub of the needle with your thumb and use a clean syringe to aspirate venous blood. If blood cannot be 

aspirated, leave the needle in place and rescan the vein. Do not alter the angle of the needle while within the 

skin/soft tissue - doing so can result in laceration injuries. 

If you are not sure if the needle is in the vein or the artery, either aspi rate blood and check oxygen saturation, or 

connect to a pressure transducer. 

Placing the catheter 

1 3  Having confirmed you are in the vein, pick up the gu idewire and gently advance it (J end leading) into the 

needle and vein. Take care not to displace the needle while you are doing this. If resistance is felt, withdraw 

the guidewire slightly, depress the needle hub to reduce the angle into the vein and try again to pass the wire. 

If it still wil l not pass, remove the guidewire and re-aspirate to check the needle is indeed in the vein. Pass the 

guidewire to just beyond the 20 cm marking. Withdraw the needle over the guidewire and cover the 

puncture site with a piece of gauze, held in place with your left hand. 

14  Use the blade to make a short incision along the guidewire at the site of skin puncture to allow passage of the 

dilator and catheter. 

1 5  Mount the d ilator on the guidewire and advance it with gentle rotation and forward pressure to insert it to a 

depth of 3-4 cm. There is no need to insert the whole length of the d ilator: doing so risks perforation of the vein. 

16 Remove the d i lator keeping the gu idewire in place and again cover the puncture site with gauze. Mount the 

catheter onto the gu idewire and advance it with gentle rotation and forward pressure to insert it to a depth of 

around 1 2  cm. Remove the guidewire. If blood cultures are required, take them at this point. Aspirate the 

central lumen to confirm venous blood and then flush with normal saline. C lose the port with a sterile bung.  

Confirm satisfactory placement of the catheter with ultrasound. 

17 Apply suture wings to the catheter as it exits the skin and suture through each wing hole, taking care that the 

sutures are placed deeply and not tied too tightly. 

18 Remove the sterile drape from around the catheter and clean the skin with wet gauze to remove any blood. 

Blot with dry sterile gauze. Use an alcohol swab to clean the skin and the l ine, and when the alcohol has dried, 

cover the skin puncture site with a b io-occlusive dressing. A second dressing should be used to support the 

upper part of the catheter. 

Final points 

1 9  Remove a l l  drapes and sit the patient up. C heck that the dressings are satisfactory. C lear up and d ispose of 

sharps safely. Arrange a chest X-ray to confirm the position of the catheter. The tip of the catheter should be 

at or above the carina to ensure that it lies above the pericardia !  reflection. 

20 Write a note of the procedure in the patient's record, documenting technique ( i .e .  ultrasound-guided or not), 

vein used, any complications and post-procedure chest X-ray findings. If the catheter needs to be used 
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IJ 

Zero reference point 
is the midaxillary line 

Figure 1 1 6.3 Method of measuring central venous pressure (CVP). CVP line with the position of the three-way 

tap for: (a) priming the manometer; (b) reading the CVP; and (c) fluid infusion. Adapted from: Davidson Tl ( 1 987) 

Fluid Balance. Oxford: Blackwell Scientific Publications. 

immediately, use pressure monitoring to confirm the location is venous and not arterial before any infusion is 

started (Figure 1 1 6.3) 

Troubleshooting 
Frequent ventricular extrasystoles or ventricular tachycardia during procedure may ind icate that the tip 

of the gu idewire has passed across the tricuspid valve into the right ventricle: draw it back. 

Landmark-guided technique for cannulation of the 
femoral vein 

L i e  the patient flat The leg should b e  slightly abducted a n d  externally rotated. Identify the femoral artery below 

the i nguinal ligament: the femoral vein usually lies medially (Figure 1 1 6.4). Shave the groin .  Prepare with skin 

with ch lorhexid ine or povidone-iodine and a pply d ra pes. 

2 Infi ltrate the skin and subcutaneous tissues with 5-1 0 ml of l idocaine 1 %. Nick the skin with a small scalpel 

blade. Place two fingers of your left hand on the femoral artery to define its position. Holding the syringe in 



Femoral nerve 

• 

Central vein cannulation 671 

Femoral artery 
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Figure 1 1 6.4 Right femoral vein puncture. Panel (a) depicts the anatomy of the femoral vein; and panels (b) and 
(c), the technique of femoral vein puncture. See text for details. Source: Rosen M, et al. ( 1 993) Handbook of 

Percutaneous Central Venous Catheterization, 2nd edn. London: WB Saunders. Reproduced with permission of 
Elsevier. 

your right hand, place the tip of the needle at the entry site on the skin. Move the syringe slightly laterally, and 

advance the needle at an angle of around 30° to the skin whilst aspi rating for blood. The vein is usually reached 

2-4 cm from the skin surface. 

3 If the vein is not found, withdraw slowly whilst aspirating. Flush the needle to make sure it is not blocked. Try 

again, a iming slightly to the left or  right of your initial pass. 

The above method can be easily supplemented for use with ultrasound guidance and this is recommended 

wherever possible. 

Management of central venous catheters 

• M inimize the duration for which the catheter is kept in situ. 

• Dai ly inspection of the entry site. 

• Regular dressing changes. 

• Aseptic technique whenever using or handling the catheter. 

• Use heparinized catheter lock solutions. 
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Catheter i nfection 
Staphylococcus aureus and Staph. epidermidis are the commonest pathogens, but infection with G ram-negative 

rods and fungi may occur in immunocompromised patients. 

If the catheter is obviously infected (tenderness, erythema and purulent discharge at the skin exit site), the 

catheter must be removed and the tip sent for culture. If the patient is febrile or has other signs of sepsis, take 

blood cultures (one via the catheter and one from the peripheral vein) and start antibiotic therapy. 

Initial treatment should be with IV vancomycin or teicoplanin (to cover meth ici l l in-resistant Staph. aureus 

(MRSA) plus gentamicin if G ram-negative infection is possible. 

If cultures show Staph. aureus infection with bacteraemia, IV antistaphylococcal therapy should be given for 

two weeks. For Staph. epidermidis and Gram-negative infection, give IV therapy until the patient has been 

afebrile for 24-48 h. For Pseudomonas infection, give IV therapy for 7-1 0 days. Seek advice from a 

microbiologist. 

If the catheter is possibly infected (fever or other systemic signs of sepsis, but the skin exit site is clean), take 

blood cultures (one via the catheter and one from the peripheral vein). The decision to remove the catheter before 

culture results are back depends on the l ikelihood of it being infected, how long the catheter has been in and if 

there is another source of i nfection. If both blood cultures grow the same organism, the catheter must be 

removed and antibiotic therapy given as above. 

Further reading 

Ortega R, Song M, Hansen CJ, Barash P (20 1 0) Videos in  clinical medicine. Ultrasound-guided internal jugular 

vein cannulation. N Engl J Med 362, e57.  http://www.nejm.org/doilfu ll/1 0. 1 056/NEJMvcm08 1 0 1 56. 

Smith RN, Nolan J P  (20 1 3) Central venous catheters. BMJ 347, f6570. DOI: 1 0. 1 1 36/bmj .f6570 
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Arter i a l  b l ood sa m p l i ng a n d  
ca n n u lat i on  
DAVID GARRY 

Arterial blood sampl ing 

Equipment 
Arterial sampling requi res an arterial blood gas syringe, a needle (20, 23 or 2 5  G) and a dressing to apply to 

the site. 

Preparation 

1 Explain the procedure to the patient and obtain consent. 

• When the radial artery or the dorsalis pedis artery are used then the collateral circulation should be checked 

prior to puncture. 

• The Allen test is used prior to radial artery puncture. Both the radial and ulnar a rteries a re occluded, with the 

fist clenched and elevated. Once the blood has drained, the fist is opened and lowered and the ulnar artery is 

released. Patency of the ulnar artery is assumed if colour returns to the hand within six seconds. 

• I n  dorsal is pedis a rtery puncture, the dorsal is pedis artery can be occluded, and the capi l lary refill time of the 

big toe can be observed. 

• Ultrasonography can be used to locate the artery if it is difficult to palpate. 

2 Local anaesthesia (a few ml of 1 % or 2%) should be considered as it reduces pain without making the 

procedure more difficult, and may reduce vasospasm. 

3 Wear adequate protection (gown and gloves, consider eye protection), observe strict hand hygiene and 

prepare the skin with chlorhexidine. 

Technique 

4 The artery should be located by gentle palpation with the second and third finger of the non-dominant hand. 

The syringe can be held l ike a dart, and the a rtery is usually punctured at an angle of approximately 45°, about 

1 cm away from the operator's fingers. The blood will fi l l the syringe on its own (usually 2-3 ml), the needle 

should then be removed and firm pressure should be applied to the area for several minutes. 

5 The needle should be disposed of immediately according to local policy in a sharps b in .  Some syringes have a 

safety cover to enclose the needle; if present this should also be applied. 

Specimen care and transport 
Arterial blood samples are collected in pre-heparinized syringes to prevent clot formation. The majority of the 

heparin should be disposed of prior to arterial puncture (heparin can be acidic), and any excess air present in the 

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by 
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syringe after blood collection should be expelled (it can cause a falsely high Pa02 and a falsely low PaC02). If a 

point-of-care machine is not available for immediate analysis, the sample should be placed on ice and analysed 

within 1 5  min (to minimize oxygen consumption within the sample). 

Interpretation of results 
See C hapters 37  and 1 1 7 .  

Arterial cannulation 

Indications, contraind ications and potential complications are summarized in Table 1 1 7. 1 .  Explain the procedure 

to the patient and obtain written consent, if the circumstances permit. Arterial cannulation is a sterile procedure, 

and requires appropriate hand hygiene and the wearing of hat, gown and gloves. 

Table 1 1 7.1 Arterial cannulation: indications, contraindications and potential complications. 

Indications 

Blood sampling 

When frequent sampling is indicated it may be preferable to insert an arterial catheter rather than performing serial 

needle punctures. 

Haemodynamic monitoring 

• In certain patient groups (large arm circumference, arrhythmias, extremes of blood pressure) it can be difficult to obtain 

reliable non-invasive blood pressure readings. 

• Provides beat-to-beat blood pressure measurement for patients with haemodynamic instability or during therapeutic 

manipulation of the cardiovascular system. 

• Reduces the risk of neuropraxias and tissue damage when frequent blood pressure measurements are needed over a 

long period of time. 

• The waveform can be analysed to provide additional haemodynamic information, such as cardiac output by pulse 

contour analysis or thermodilution techniques. 

Contraindications 

Absolute 

• Risk of, or actual l imb ischaemia 

• Infection at site of puncture 

• Known aneurysm or pseudoaneurysm of artery 

Relative 

• Coagulopathy/bleeding disorder 

• Planned procedure at the same arterial site (e.g. angiogram, creation of an arterio-venous fistula) 

Potential complications 

• Arterial vasospasm 
• Bruising/haematoma/persistent bleeding 

• Infection 

• Air embolism 
• Accidental intra-arterial injection 
• Formation of arterial aneurysm, pseudo-aneurysm or arterio-venous fistula 

• Distal l imb ischaemia 

• Damage to local structures 

• Blood loss from repeated sampling 

• Uncontrolled bleeding from an arterial catheter circuit left open to air 

• Loss of the guidewire into the artery if Seldinger technique is used for catheter insertion 
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Table 117.2 Selection of artery for cannulation. 

Artery 

Radial 

artery 

Brachia I 
artery 

Axillary 

artery 

Femoral 

artery 

Dorsal is 

pedis 

Anatomy/considerations 

Located at the distal end of the radius between the tendons of brachioradialis and flexor carpi radialis. 

Technically easy to cannulate, success rates up to 92 % .  

Extensive collateral circulation should be provided via the ulnar artery a n d  the palmar arch. 

Located at the medial side of the antecubital fossa overlying the lateral border of the brachia! muscle. 

No collateral circulation. 

Located in  the intramuscular groove between the coracobrachial and triceps muscles. 

Technically difficult to cannulate. 

Extensive collateral circulation. 

Axillary arterial pressure accurately reflects aortic pressure in patients with low-output states. 

Located in a neurovascular bundle between the femoral vein and the femoral nerve. 

Technically easy to cannulate, even in patients with shock. 

Risk of retroperitoneal haemorrhage if artery is perforated. 

Femoral arterial pressure accurately reflects aortic pressure in patients with low output states. 

Located lateral to the extensor hal lucis longus tendon. 

Col lateral circulation. 

Systolic blood pressure at this site is higher than in the aorta because of distal pulse wave amplification, 

but mean arterial pressure is similar. 

Choice of artery 
See Table 1 1 7 .2 .  There are no firm data that one site is superior to another. The radial artery is often used as a f irst 

choice due to the relative ease of i nsertion. As the blood pressure wave spreads distally from the heart, there is an 

increase in systolic and decrease in  diastolic blood pressure from distal pulse wave ampl ification. This can result in 

an  elevated reading in  the systol ic blood pressure from a dorsa lis pedis catheter, but the mean arterial pressure 

should remain similar to that in the aorta. 

Equipment 
Assemble the following equipment: 

• An arterial catheter. This is usually 20 or 22 G, as larger sizes have a higher risk of thrombosis and smaller sizes 

can lead to excessive damping of the blood pressure trace. 

• A short and stiff piece of tubing to conned the catheter to the pressure transducer. It is important to use the 

correct tubing as it is specifically designed to reduce damping. 

• A pressure transducer, which is in continu ity with the blood inside the artery via a continuous column of sa l ine. 

The transducer conta ins a stra in gauge that converts the pressure wave into an electrical signal. A cable is then 

used to transfer this signal to a microprocessor and a display. 

• A flushing system. This is a bag of normal saline that is connected to the fluid filled tubing via a flush system. 

The bag of sa l ine is pressurized to 300 mmHg, al lowing a continuous infusion of 2-4 mUh to maintain patency 

of the arterial catheter. It also conta ins a flushing device to a l low for a high pressure flush of fluid to the system. 

Most systems incorporate several three-way taps. The bungs on the taps are often designed with holes in  

them; these must be replaced prior to use to preserve a closed system. 

Technique 
Catheter insertion is simi lar to arterial sampl ing, but the artery is approached at a sha llower angle and in l ine with 

the course of the artery. 

Once the tip of the needle is inside the artery, it should be advanced sl ightly to ensure that the plastic catheter 

is also located in the artery. At this point, the catheter should be gently passed over the needle, and into the 

artery. The needle should then be removed, and the catheter can be connected to the tubing. 
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An alternative design uses a guidewire; the artery is cannulated with a needle (once again at a shallow angle), 

and the guidewire is threaded down the needle into the artery. The needle is then removed, and the catheter is 

passed over the wire. The wire is removed and the catheter is attached to the tubing. If this technique is being 

used it is i mperative not to insert the wire too far, and to a lways hold onto it to avoid the risk of losing the wire into 

the arterial system. Newer designs are available that use an incorporated guidewire. 

Whichever system is used, it is imperative to secure the catheter with a suitable dressing and/or sutures. 

Further reading 

Ailon J, Mourad 0, C hien V, Saun T, Dev SP (20 1 4) Videos in clinical medicine. Ultrasound-guided insertion of 

a radial artery catheter. N Engl J Med 37 1 ,  e2 1 .  http ://www.nejm.org/doi/fu ll/1 0 . 1 056/NEJMvcm 1 2 1 3 1 8 1 . 
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Arter i a l  b lood gases, oxygen  satu rat ion  
a nd oxygen  thera py 
DAVID SPRIGINGS 

Table 1 18.1 Overview. 

Feature 

Normal values 

Determinants of arterial 

oxygen tension 

Pulse oximetry 

Respiratory failure 

Oxygen therapy and 

delivery devices 

Ventilatory support 

Comment 

In a person breathing air (Fi02 2 1  %), normal arterial oxygen tension (Pa02) is > 1 0.7 kPa 

and normal arterial oxygen saturation (5a02) is >93%. 

Arterial oxygen tension and oxygen saturation are related by the oxyhemoglobin 

dissocation curve. 

Normal arterial carbon dioxide tension (Pa02) is 4.7-6.0 kPa. 

• Inspired oxygen concentration (Fi02) 

Alveolar ventilation (determined by tidal volume, dead space and respiratory rate) 

• Diffusion of oxygen from alveoli to pulmonary capillaries 

• Distribution and matching of lung ventilation and pulmonary blood flow (VIQ 

matching) (see Table 1 1 8.2) 

Arterial oxygen saturation can be measured non-invasively by pulse oximetry, although 

this method does not always give accurate readings (Table 1 1 8.3) 

Remember that pulse oximetry does not give information about arterial PC02 or pH 

Arterial blood gases and pH should be checked if arterial oxygen saturation by oximetry is 

<92%, or if there are clinical features of respiratory failure (Chapter 1 1 ) 

Arterial hypoxaemia is defined as an arterial Pa02 < 1 0.7 kPa, and respiratory failure as an 

arterial Pa02 <8 kPa, breathing air. 

Respiratory failure is subdivided according to the arterial carbon dioxide tension (PaC02). 

Type 1 respiratory failure is when arterial PaC02 is normal or low (<6 kPa), and type 2 

respiratory failure is when arterial PaC02 is high (>6 kPa) 

See Chapter 1 1 . 

Oxygen should be given to patients with hypoxaemia (oxygen saturation by oximetry 

<92%), hypotension, low cardiac output, respiratory distress or cardiorespiratory arrest. 

See Figure 1 1 8. 1 .  

Where possible, a rterial blood gases should be measured before oxygen is started. 

Oxygen should be prescribed as carefully as any other drug, specifying the delivery device 

to be used and the oxygen flow rate. 

Commonly used oxygen del ivery devices are described in Table 1 1 8.4. 

Initial Fi02 should be 40-60%, except for patients with type 2 respiratory fai lure (PaC02 

>6 kPa) who should start with 24% oxygen, and patients with cardiorespiratory a rrest 

who should receive -1 00% oxygen. 

Arterial blood gases should be checked within 1 h of starting oxygen, and Fi02 adjusted 

accordingly. The target is a Pa02 of >8 kPa or 5a02 >92 % .  

See C hapters 1 1  a n d  1 1 6. 
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Is the patient critica l ly i l l or 
in a peri-arrest condition 7 

i No 

Yes Commence treatment with reservoi r  mask 
or bag-valve mask with oxygen flow rate 

1 5  Umin .  Cal l  resuscitation team. 

Is this  patient at r isk of hypercapnic respiratory fai lure? (Type 2 respiratory fai lure)? 
The main risk factor is severe or moderate COPD 
(especial ly with previous respi ratory failure or on long-term oxygen) 
Other patients at risk i nclude patients with severe chest wall or spinal disease (e .g .  kypho-scoliosis}, 
neuro-muscular disease, severe obesity, cystic fibrosis, bronchiectasis 
or previously unrecognized COPD 

I I 
YES 

Target Sa02 is 88-92% or level on alert NO 

card whi lst awaiting blood gas results Aim for Sa02 94-98% 

i i 
Start 28% or 24% 02 and check ABG 

Sa02 � 94% on a i r  or oxygen (reduce Fi02 if Sa02 > 92% or � 
above range stated on alert card) or if requiring oxygen to achieve above targets 

" 

i 8 pH < 7 .35*  or 
pH � 7 .35  or Yes 

[H* ]  > 45 nmol/L * 
[H* ]  � 45 nmol/L Commence oxygen with reservoir 

and PaC02 > 6 .0 kPa 
and PaC02 > 6 kPa mask at 1 5  Umin if in itial Sa02 

Respiratory <85 % ,  otherwise nasal cannu lae 
acidosis 

Hypercapnia 
at 2-6 Umin or s imple face 

mask at 5-1 O Umin .  Check ABG.  

, 

Seek immediate Treat with the 
PaC02 � 6.0 kPa 

' Monitor Sa02 
senior review lowest dose 

PaC02 
Oxygen not 

� 6.0 kPa* or respiratory 
Consider NIV or Venturi mask that 

(normal or low) deterioration requ i red un less 
invasive ventilation wil l keep Sa02 saturation fal ls 
See Chapters 1 1  between below target 
and 1 1 6 .  88-92% range 

Seek 
immediate 
senior review 
Consider 
invasive 
ventilation 

I 
Figure 1 18.1 Oxygen prescription for acutely hypoxaemic patients in hospita l .  Reproduced with permission from: 

O'Driscol l R ,  Howard L, Earis J, Mak V, on behalf of the BTS Emergency Oxygen Guideline Group (201 5) BTS 

Gwdelines for oxygen use in adults in healthcare and emergency settings. 
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t t t I i 
Treat with lowest Repeat ABG Titrate oxygen Treat urgently. If saturation 

Fi02 to keep Sa02 at 30-60 min :  to maintain Aim for Sa02 fal ls below 

88-92% via target range 94-98% 94% 

Venturi mask If respi ratory acidosis (Sa02 pending commence 

pending senior (pH < 7 .35  or [W] between senior review oxygen 

review or > 45 nmol/L and 94-98%)** therapy 

NIV or ICU PaC02 > 6 0), seek Also consider and titrate 

admission immediate senior If target COPD or other this to 
review, consider saturation undiagnosed mainta in 
N IV/IC U  not achieved, chronic target range 

seek senior hypercapnic of 94-98% 
Consider review respiratory fa i lure 
reducing Fi02 If l ikely aim for 
if Pa02 ;:o, 8.0 kPa Sa02 of 88-92% 

Any increase i n  Fi02 must be followed by repeat ABG in 1 h (or sooner if conscious level deteriorates) 
*If pH is <7.35 ({H*} > 45 nmol!L) with normal or low PaCo2, investigate and treat for metabolic acidosis and keep Sa02 94-98% 

* *Repeat ABG in 30-60 min for all patients at risk of type 2 respiratory failure (even if initial PaC02 is norma� 

Figure 1 1 8.1 Continued. 

Table 1 1 8.2 Estimation of the alveolar-arterial oxygen difference. 

1 .  Establish Fi02, the fractional concentration of oxygen in  inspired gas (0.2 1 in air) 
2. Measure Pa02 and PaC02, the partial pressures of oxygen and carbon dioxide (in kPa) in arterial blood 

3. Estimate the partial pressure of oxygen in alveolar gas (PA02) from the simplified form of the alveolar gas equation: 

PA02 = [Pi02 - (PaCOif R}] = ((94.8 x Fi02 ) - (PaCOif R)] 

where Pi02 is the partial pressure of inspired oxygen and R is the respiratory quotient (can be taken to be 1 ). The table 

below shows the Pi02 for a given Fi02 : 

Fi02 0 .2 1  0.24 0.28 0.3 1 0.35 0.40 0.60 1 .0 

Pi02 1 9.9 22 .8  26 .5 29.4 33.2 37.9 56.9 94.8 

4. Subtract Pa02 from PA02 to give the alveolar-arterial oxygen difference (A-a gradient). Normal values are given 

below: 

Age (years) 

20 

40 

60 

80 

Normal Pa02 (kPa) 

1 3 .2  

1 2 . 5  

1 1 .9 

1 1 .3 

Normal A - a gradient (kPa) 

1 .8 

2 . 5  

3 . 1  

3 .7  

5 .  An increased alveolar-arterial oxygen difference indicates V/Q mismatching: this may reflect a range of  pulmonary and 

pulmonary vascular disorders, for example acute asthma, pneumonia, pulmonary oedema and pulmonary embolism 

Table 1 1 8.3 Pulse oximetry: causes of inaccurate reading . 

• Probe not properly on finger 
• Motion artefact 
• Poor perfusion of finger 
• Venous congestion 

• Hypothermia 

• Intense ambient l ight 
• Abnormal haemoglobin (carboxyhaemoglobin, methaemog lobin, sickle haemoglobin) 
• Severe anaemia (Hb <50 g/L) 
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Table 1 18.4 Oxygen delivery devices. 

Device Indication Concentration of Advantages Disadvantages 

02 delivered 

Facemask with Cardiorespiratory >80% Highest 02 concentration Some rebreathing of 
reservoir bag (02 arrest or peri- del ivered Co,. with risk of C 02 

flow rate arrest, when high retention in type 2 

1 0-15 L/min) concentration of respiratory failure 

02 essential 
Low-flow mask Type 1 respiratory 28-60% ,  Simple and cheap No Fi02 provided by a 
(e.g. Hudson) failure depending on the need to change mask if given 02 flow rate is 

02 flow rate, Fi02 has to be changed variable 

degree of leakage At flow rates <5 Umin, 

between the mask significant rebreathing 

and face, and may occur, with risk of 

ventilatory minute C02 retention in type 2 

volume respiratory failure 

High-flow mask Type 2 respiratory 24%, 28%, 35%, Delivers an accurate Fi02 Uncomfortable to wear 

(Venturi failure, and when 40% and 60%, Reduces the risk of C02 for long periods New 

principle) accurate Fi02 is determined by the retention in type 2 rate valve needed if Fi02 

needed Venturi valve respiratory failure; 60% has to be changed 

(colour coded) mask is useful in type 1 

used and the 02 respiratory failure when 

flow rate hypoxaemia persists 

despite 1 0  Umin 02 flow 

rate via low-flow mask 

Nasal cannulae Patients with Depends on the 02 Prevents rebreathing and Nasal irritation with 

COPD or flow rate and so reduces the risk of flow rates >3 Umin 

recovering from ventilatory minute C02 retention in type 2 

other causes of volume; 2 Umin respiratory failure 

respiratory failure gives an Fi02 of Comfortable to wear for 

roughly 25-30% long periods 

COPD, chronic obstructive pulmonary disease. 

Further reading 

British Thoracic Society Emergency Oxygen Guideline Group. BTS Guidelines for oxygen use in adults in  healthcare 

and emergency settings 201 5. https://www.brit-thoracic.org.uk/standards-of-care/guidelines/bts-guideline-for­

emergency-oxygen-use-in-adult-patients/. 
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Tem pora ry ca rd iac paci ng  
5ANDEEP HoTHI AND DAVID 5PRIGINGS 

Temporary cardiac pacing is the electrical stimulation of the heart to induce contraction. It can be ach ieved via 

several routes: transvenous, epicardial, transoesophageal and external (transcutaneous). This chapter describes 

temporary transvenous and external cardiac pacing. 

Temporary transvenous cardiac pacing 

Indications, contra indications and potential complications of  temporary transvenous pacing are  summarized in  

Table 1 1 9 . 1 .  

• Where permanent pacing is ind icated, it should be performed instead, unless delay in achieving this is 

anticipated or contraindications to early permanent pacing are present (e.g. sepsis). 

• Equipment needed is  given in Table 1 1 9 .2 .  You wi l l  need at least one medical or nursing assistant, to monitor 

the patient during the procedure and assist with the equipment, and a radiographer to set up and operate the 

X-ray screening. 

Preparation 

1 Confirm the indications for the procedure. Check there is no major contra indication to central vein 

cannu lation. Decide on the route of venous access. Choose the femoral vein in preference to the internal 

jugular vein if the patient is haemodynamically unstable (especially if you have limited experience, as placement 

of the lead via the femoral vein is usually easier) or has received thrombolysis. Ensure that a defibril lator and 

other resuscitation equipment are to hand. 

2 Explain the procedure to the patient, and obtain consent, unless the situation precludes this. C heck that the 

bed is suitable for X-ray screening and that the screening equipment can obtain satisfactory access to the 

patient. 

3 Connect an ECG monitor (making sure the leads are off the chest, so that they are not confused with the 

pacing lead when screening) and put in a peripheral venous cannula. G ive supplemental oxygen via nasal 

cannulae or a mask, with continuous monitoring of oxygen saturation by oximetry. If sedation is needed, give 

midazolam 2 mg (1 mg in the elderly) IV over 30 s, followed after 2 min by increments of 0 .5-1  mg if needed 

(usual range 2 . 5-5 mg). 

4 Put on mask, gown and gloves. Prepare the skin with chlorhexidine or povidone-iodine and apply drapes to a 

wide area. Unpack the pacing lead and check that it will pass down the central venous catheter. 

Cannulation of a central vein 

5 See Chapter 1 1 6 for a detailed description of central vein cannulation. 

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Ed ited by 
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Figure 1 1 9.1 (a) Placement of a ventricular pacing lead from the superior vena cava (via the internal jugular 

or subclavian veins). (a) The lead is advanced to the low right atrium. (b) Further advancement produces a loop or 
bend in the distal lead, which is then rotated medially. (c) Alternatively, the lead in low right atrium deflects off the 
tricuspid annulus directly into the right ventricle. (d) Superior orientation of the lead tip in the ventricle requires 
clockwise torque during advancement to avoid the interventricular septum. (e) Final lead position in the right ventricular 
apex. The catheter position in (b) is suitable for atrial pacing. 

Placement of the lead (Figures 1 1 9.1 and 1 1 9.2) 

6 Advance the lead into the right atrium and di red it towards the apex of the right ventricle Gust medial to the 

lateral border of the cardiac si lhouette): it may cross the tricuspid valve easily. 

7 If you have difficulty, form a loop of lead in the right atrium. With slight rotation and advancement of the lead, 

the loop should prolapse across the tricuspid valve. 

8 Manipulate the lead so that the tip curves downwards at the apex of the right ventricle and l ies in a gentle S­

shape within the right atrium and ventricle. Displacement of the lead may occur if there is too much or not 

enough slack. 

9 Ask your assistant to attach the terminal pins of the pacing lead to the connecting lead and pacing box. 
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Figure 1 1 9.1 {b) Placement of a ventricular pacing lead from the inferior vena cava (via the femoral vein). 

(a) The lead is advanced to the hepatic vein. (b) The lead tip engages in the proximal  hepatic vein and is advanced 

further. (c) A loop or bend is formed in the distal lead, which is then rotated med ia l ly. (d) Alternatively, the lead is 

advanced to the high medial right atrium. (e) With advancement. a bend is formed in the lead, which is then q uickly 

withdrawn or 'snapped' back to the level of the tricuspid orifice. (f) After crossing the tricuspid valve, the lead is 

advanced with counterclockwise torque to avoid the interventricular septum. (g) Final lead position i n  the right 

ventricular apex. The lead positions in (c) and (d) can be used for atrial pacing. Source: Ellenbogen KA (ed). Cardiac 

Pacing . Boston: Blackwell Scientific Publications, 1 992 ;  1 78-9. Reproduced with permission of John Wiley & Sons. 

Checking the threshold 

1 0  Set the box to 'demand' mode, with a pacing rate faster than the intrinsic heart rate. Set the output at 3 V. 

This should result in a paced rhythm. If it does not, you need to find a better position . Before moving from a 

position that may have taken a long whi le to achieve, make sure the problem is not due to loose contacts: 

check these are all secure. 
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Electrode incorrectly 
placed in coronary sinus 

(pointing to left shoulder) 

Figure 1 1 9.2 Lead position for temporary pacing: (a) anatomy; and (b) screening. 

1 1  Progressively reduce the output until there is failure to capture: the heart rate drops abruptly and pacing 

spikes are seen but not followed by paced beats. A threshold of <1 V is ideal .  A threshold a l ittle above this is 

acceptable if the lead position is stable. 

12 C heck the stability of the lead position . Set the box at a rate faster than the intrinsic heart rate, with an output 

of 1 V (or just above threshold). Ask the patient to cough forcefully and breathe deeply. Watch the monitor for 

loss of capture. 

Final points 

1 3  Set the output at more than three times the threshold or 3 V, whichever is h igher.  Set the mode to 

'demand ' .  I f  the patient is now in  s inus rhythm at a rate of > 50/min ,  set a back-up rate of 50/min .  I f  

there i s  atrioventricu lar block or bradycardia, set at 70-80/mi n  (90- 1 00/min i f  there is card iogenic 

shock). 

14  Remove the insertion sheath, with screening of the lead and counter-advancement if needed to prevent 

displacement If the sheath has a haemostatic valve, it can be left in place. 
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Table 1 1 9.1  Temporary cardiac pacing: indications, contraindications and potential complications. 

Indications 

Bradycardia/asystole (sinus or junctional bradycardia or second/third-degree atrioventricular (AV) block) associated with 

haemodynamic compromise and unresponsive to atropine (Chapter 44). 

After cardiac arrest due to bradycardia/asystole. 
To prevent perioperative bradycardia. Temporary pacing is indicated in: 

• Second-degree Mobitz type 2 AV block or complete heart block 

• Sinus/junctional bradycardia or second-degree Mobitz type I (Wenckebach) AV block or bundle branch block (including 

bifascicular and trifascicular block) only if there is a history of syncope or presyncope 

Atrial or ventricular overdrive pacing to prevent recurrent monomorphic ventricular tachycardia (Chapter 40) or 

polymorphic ventricular tachycardia with preceding QT prolongation (torsade de pointes) (Chapter 41 ) . 

Contraindications 

Risks of temporary pacing outweigh benefits: for example rare symptomatic sinus pauses, or complete heart block with a 

stable escape rhythm and no haemodynamic compromise. Discuss management with a cardiologist. Consider using 

standby external pacing system instead of transvenous pacing. 

Prosthetic tricuspid valve. 

Complications 

Complications of central vein cannulation (Chapter 1 1 6), especially bleeding in patients with acute coronary syndromes 

treated with thrombolytic therapy. 

Cardiac perforation by pacing lead (may rarely result in cardiac tamponade). 

Arrhythmias (atrial and ventricular, including tachycardia and ventricular fibrillation) during placement of pacing lead. 

Infection of pacing lead. 

1 5  Suture the lead (or sheath if left i n  place) to the skin close to the point of insertion and cover it with a dressing. 

The rest of the lead should be looped and also sutured to the skin .  An a ir  and water occlusive dressing is then 

applied over the entry site to the skin .  

16 Clear up and dispose of sharps safely. Arrange a chest X-ray to confirm satisfactory lead position and exclude 

a pneumothorax. 

17 Document the procedure including: ind ications/access/threshold/final pacemaker box settings/any compli­

cations/post-procedure chest X-ray findings/plan of management. 

18 Establish continuous ECG monitoring. RV apical pacing should result in QRS complexes of /eh bundle branch 

block morphology with superior axis (positive in leads I and aVL). 

Aftercare 

1 9  C heck the pacing threshold daily. The threshold usually rises to 2-3 times its in itial value over the first few 

days after insertion because of endocardial oedema. The commonest reason for failure to capture and/or 

sense after the procedure is lead displacement. 

20 If infection related to the lead is suspected, see p. 664. 

Table 1 1 9.2 Temporary transvenous pacing: equipment. 

Temporary pacing lead (a 6 French lead is easier to manipulate than a 5 French one, but its greater stiffness increases the 

risk of cardiac perforation) 
Pacing box and connecting lead 

Central vein cannulation pack, central venous sheath (one French size larger than the pacing lead to be used) and 

ultrasound device for central vein imaging 

Suture 

Local anaesthesia 
X-ray screening equipment 
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Troubleshooting 

The pacing lead cannot be advanced into the heart 

This can happen if you have cannu lated the carotid artery rather than the internal jugular vein :  the pacing lead 

bounces off the aortic valve. Ask advice from a senior colleague or cardiologist. If inadvertent arterial cannulation 

is confirmed, withdraw the lead and sheath and apply pressure over the vessel to achieve haemostasis. 

A pacing lead placed via the femoral vein wi l l  usually pass easily up the iliac veins and inferior vena cava, with 

a little manipulation, but may keep diving into other veins. Reducing the curve on the end of the lead may make 

this Jess l i kely to happen. 

Tachyarrhythmias 

Ventricular extrasystoles and non-sustained ventricular tachycardia are common as the lead crosses the tricuspid 

valve and do not require treatment. If there is sustained ventricu lar tachycardia, withdraw the pacing lead and it 

wi l l  usually terminate. 

Ventricular fibril lation may occur with manipulation of the lead in the right ventricle, especially in patients 

with acute coronary syndromes, and requires defibrillation and other standard measures. 

If ventricular tachycardia recurs after placement, check that the position of the lead is still satisfactory and that 

excess slack has not formed in the area of the tricuspid valve. 

Fai lure to capture 

Causes include: 

• Contacts not secure: check these. 

• Pacing lead not in right ventricle: it may be in  the right atrium, in the coronary sinus (a lead in the coronary sinus 

points towards the left shoulder) or i n  the splenic vein (with femoral vein access). Ask advice from a senior 

colleague or cardiologist. 

• Pacing lead has perforated the right ventricle. This may cause pericard ia !  chest pain and diaphragmatic pacing 

at low output (3 V or less). Withdraw the lead and reposition it. Be aware that cardiac tamponade may occur 

following cardiac perforation but is rare. 

External cardiac pacing 

Indications are as for transvenous pacing. Consider sedation if the patient is awake as the procedure is 

uncomfortable: it is therefore more appropriate as a backup prior to transvenous or permanent pacing. 

• Apply the large chest wal l  electrodes to the chest cavity in the anteroposterior positions. 

• Connect to external pacing system. Commence at highest output. Then determine threshold by reducing in 

5-1 0  mA steps until loss of capture. The lowest current output that causes capture is the threshold. 

• Set the device to 5-1 O mA above the threshold. Choose pacing mode: demand usually preferable to fixed. 

• C hange pads every 4-5 hours to minimize skins burns. 

Further readi ng 

The Task Force on cardiac pacing and resynchronization therapy of the European Society of Cardiology (ESC) 

(20 1 3) 201 3 ESC Guidelines on cardiac pacing and cardiac resynchronization therapy. European Heart 

Journal 34, 2281 -2329. 
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Per ica rd i a !  asp i rat ion 
(per ica rd iocentes is) 
5ANDEEP HOTHI AND DAVID 5PRIGINGS 

Indications, contra indications and potential complications are summarized in Table 1 20. 1 .  

I mag ing with echocardiography is recommended to gu ide pericardiocentesis, and can be used in 

one of three ways: imag ing before advancement of the needle ,  to estab l i sh  the a natomy; imaging 

before and intermittently d u ring advancement of the needle;  continuous imaging throughout the 

procedure .  Un less pericard iocentesis is requ i red in  the setting of actual  or i nc ip ient card iac a rrest, the 

proced ure should be done in  a cardiac catheterization room with i mmediate access to X-ray screen ing 

(fl uoroscopy) if needed. 

Equipment needed is given in Table 1 20.2 .  You wil l need at least two assistants, to monitor the patient during 

the procedure and assist with the equipment. 

Technique 

Preparation 

1 Confirm the indication for the procedure. Check for contraindications, though these are relative if there is 

cardiac tamponade. Obtain the informed consent of the patient. Blood should be sent for group and screen. 

Ensure that a defibrillator and other resuscitation equipment is to hand. 

2 The patient should be sitting up at 30-45 degrees, so that the pericardia !  effusion pools anteriorly and 

inferiorly. The main approach is subcostal (Figure 1 20. 1 ) .  Choose the approach with the largest thickness of 

effusion (this should be 2 cm or greater), and decide on the optimum needle trajectory, avoiding the liver or 

lung. Measure the depth from the skin surface to the pericardia! effusion and mark the planned puncture site 

with an indelible marker. 

3 Connect an ECG monitor and put in a peripheral venous cannula. Give supplemental oxygen via nasal 

cannulae or mask, with continuous monitoring of oxygen saturation by oximetry. If sedation is required, 

m idazolam may be considered, balanced against the risks of respiratory depression. G ive 2 mg (1 mg in 

elderly) IV over 30 s, fol lowed after 2 min by 0 . 5- 1  mg increments if sedation is not adequate (usual range 

2 . 5-5 mg). 

4 Put on hat, mask, sterile gown and gloves. Prepare the skin from mid-chest to mid-abdomen with 

chlorhexidine or povidone-iodine and apply drapes to a wide area. 

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by 
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Table 120.1 Pericardia/ aspiration: indications, contraindications and potential complications. 

Indications 

Cardiac tamponade (Chapter 54). Echocardiography must be done first to confirm the presence of a pericardia! effusion 

unless there is cardiac arrest from presumed tamponade. 

Pericardia! effusion due to suspected bacterial pericarditis (p. 342). 

To establish the cause of a moderate or large pericardia! effusion, when other investigations have failed to do so. 

Contraindications 

Pericardia! effusion of less than 2 cm thickness without haemodynamic compromise: discuss management with a 

cardiologist. 

Bleeding disorder/coagulopathy (including platelet count <50 x 1 09/L, INR > 1 .5, or receiving oral anticoagulant or 

anticoagulant-dose heparin): discuss management with a haematologist. 

Associated aortic d issection or myocardial rupture: drainage may aggravate bleeding. 

Potential complications (incidence in patients without contraindications <5%) 

Penetration of  a cardiac chamber (usually right ventricle) (may result in acute tamponade). 

Laceration of an artery (coronary, left internal thoracic, intercostal, intraabdominal (may result in acute tamponade)). 

Arrhythmia 

Pneumothorax 

Perforation of stomach or colon (with subcostal approach) 

Vasovagal reaction 

Failure of the procedure 

Infection 

INR, international normalized ratio. 

Pericardiocentesis 

5 Anaesthetize the sk in at the planned puncture site with a 25 G (orange) needle, and then use a 2 1  G 

(green) needle to infi ltrate local anaesthetic along the intended needle track towards the effusion. With 

the left parasternal approach, a green needle is usually long enough to enter the effusion. Allow the 

local anaesthetic time to work and then make a small skin incision with a scalpel at the puncture site. 

6 Advance the needle into the pericard ia/ space. 

Table 1 20.2 Equipment needed for pericardiocentesis. 

Syringes: 1 0  ml and 50 ml 

Long needle (e.g. 7-1 0  cm, 1 8  G). 

Scalpel 

Guidewire (e.g. 80 cm, 0.035" diameter, with J end) 

Dilator (7 French) 

Pigtail catheter (e.g. 40 cm long, 7 French diameter, multiple side holes) 

Drainage bag and connector; three-way tap 

Sterile drapes 

Suture 

Dressing 

Sets containing the required kit are commercially available 
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Visceral 
pericardium 

Pericardia I 
effusion 

Figure 1 20.1 Anatomy of the pericardia! space and pericardiocentesis. The pericard ia !  sac contains the heart 

and the roots of the great vessels. It has two layers, a serous visceral layer (also known as epicardium when it comes 

into contact with the myocardium) and a fibrous parieta l layer, and encloses the pericardia! cavity. Pericardiocentesis 

can be done by subcostal, left parasternal and apical approaches (see text). For the subcostal approach (i l lustrated), 

the needle is introduced 1 cm below the left xiphocostal angle, and then advanced slowly at an angle of 30° to the 
sk in , a iming for the left shoulder. 

Subcostal approach: attach the long needle to a 1 O ml syringe contain ing l idocaine 1 % and introduce 1 cm 

below the left xiphocostal angle. Then advance slowly at an angle of 30° to the skin, along the anesthetized track, 

a iming for the left shoulder, with continuous aspiration and intermittent injection of l idocaine. 

Other approaches are possible and are described below, but should only be used by cardiologists I cardiac 

surgeons with appropriate tra in ing.  

Left parasternal approach: the needle is attached to a 10 ml syringe containing l idocaine and inserted at 90° 

to the skin over the superior margins of the fifth or sixth rib adjacent to and within 1 cm, or 3-5 cm lateral to, the 

left sternal margin (avoiding the LIMA). 

Apical approach: insert the needle over the superior rib margins in  the fifth to seventh left interspace over the 

cardiac apex. 

7 When you aspirate pericardia! fluid, advance the needle a couple of mm further, then remove the syringe and 

introduce about 20 cm of the g uidewire (J end leading). See section on Troubleshooting below if you are not 

sure whether the fluid is haemorrhagic pericardia! effusion or blood. 

8 Pass the d i lator over the guidewire to dilate the subcutaneous track and pericardium (taking care not to 

advance it further into the effusion) and then remove the d i lator. 

9 Put the pigtai l  catheter on the gu idewire and advance it over the gu idewire a n d  i nto the per ica rd i a !  

space, so that  a round 20 cm of  the catheter i s  within the pericard i um .  It helps to keep the g u idewire 

fai r ly taut. 
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10 Remove the guidewire and aspi rate 50 ml or more via the catheter. Take specimens for microscopy, culture 

and cytology. Attach the connector and drainage bag to the catheter via a three-way tap. If the indication for 

pericardiocentesis was cardiac tamponade, aspirate as much fluid as possible. 

1 1  Insert a skin suture and loop it over the catheter several times, tying it each time, or use a device to anchor and 

support the catheter as it exits the skin.  

Final points 

1 2  Dispose of sharps safely. Arrange a chest X-ray to exclude pneumothorax. Check with echocardiography the 

size of the residual effusion . 

13 Document the procedure in the patient's record, including: indications/approach/appearance of pericardia! 

f lu id/samples sent/any complications/post-procedure chest X-ray findings/post-procedure echocardiographic 

findings/management plan. 

Aftercare 

14 Leave the catheter on free drainage. Analgesia may be needed to relieve pericardia! pain. Remove the 

catheter within 72 h to prevent infection. 

15 Further management depends on the aetiology of the effusion. 

Troubleshooting 

You cannot enter the effusion 

• C heck that the diagnosis is correct and that the effusion does not look solid or loculated . 

• Consider using an alternative approach, provided the effusion is >2 cm thickness. 

The pigtail catheter will not pass over the guidewire into the pericardia! space 

• C heck that the guidewire is correctly positioned within the cardiac shadow (use fluoroscopy to image the 

gu idewire). 

• C heck that the guidewire is held taut and not looped. 

• Repeat the dilatation of the subcutaneous track. 

You aspirate heavily bloodstained fluid 

• The possibil ities are: haemorrhagic effusion (common in malignancy or Dressler syndrome); venous puncture; 

right heart puncture; or laceration of a coronary artery with haemopericardium.  

• Keep hold of  the needle, but  remove the syringe and empty i t  into a clean pot. Blood wi l l  clot, but  even heavily 

bloodstained effusion will not. 

• Inject 1 O ml of an agitated 9.5 ml 0.9% saline/0.5 ml solution (rapidly mixed using a three-way tap to create 

microbubbles) through the exploring needle to determine the space within which the needle tip resides under 

echocardiographic imaging. 

• If you are sti l l  in doubt, compare the haematocrit of the fluid with that of a venous sample (both sent in  

ethylene diaminetetra-acetic ac id (EDTA) tubes), or  connect to a pressure monitor: right ventricular penetration 

is shown by a characteristic waveform. 
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Further reading 

Fitch MT, Nicks BA, Pariyadath M, McGinnis HD,  Manthey DE .  (20 1 2) Videos in cl in ical medicine. Emergency 

pericardiocentesis. N Engl J Med 366, e 1 7 . http://www.nejm.org/doi/full/1 0 . 1 056/NEJMvcm0907841 . 

The Task Force for the diagnosis and management of pericardia! diseases of the European Society of 

Cardiology (ESC). 201 5 ESC G uidel ines for the diagnosis and management of pericard ia! diseases. http:// 

www.escardio.org/static_file/Escardio/Guidelines/Publ ications/PERICA/20 1 5%20Percardia l%20Web% 

20Addenda-ehv3 1 8 .pdf 
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DC ca rd iovers ion 
5ANDEEP HOTHI AND DAVID 5PRIGINGS 

The management of arrhythmias is described in Chapters 39-44. Indications, contraindications and potential 

complications of DC cardioversion are summarized in Table 1 2 1 . 1 .  Equipment needed is given in Table 1 2 1 .2 .  

Haemodynamic compromise with tachyarrhythmias a t  rates less than 1 30 /min should prompt consideration of 

other causes, such as hypovolaemia, sepsis, pulmonary embolism or heart failure. 

Technique in haemodynamically stable patients 

Preparation 

1 Attach an ECG monitor and record a 1 2-lead ECG.  C heck the arrhythmia. General aspects of the preparation 

of the patient before cardioversion of atrial fibril lation or flutter are summarized in Table 1 2 1 .3 .  Contact an 

anaesthetist to discuss the anaesthetic management and timing of the procedure. Discuss the procedure with 

the patient and obtain consent. 

2 Put in a peripheral venous cannula, give supplemental oxygen via nasal cannulae or a facemask, and monitor 

arterial oxygen saturation by oximetry. Check the blood pressure. Check that the defibrillator, resuscitation 

equipment and drugs are to hand. 

3 Lay the patient down and change the ECG leads from the bedside monitor to the defibril lator. Adjust the leads 

until the R waves are sign ificantly higher than the T waves and check that the synchronizing marker falls 

consistently on the QRS complex and not the T wave. Place self-adhesive defibrillator pads on the sternum and 

over the cardiac apex (check this). Elevate the bed so that the a i rway is easily accessible. 

4 The anaesthetist admin isters general anaesthesia or deep sedation. 

Countershock 

5 When the patient is anaesthetized, charge the defibrillator and deliver an appropriate charge to cardiovert the 

arrhythmia (Table 1 2 1 .4). If the first shock fails to restore a sinus rhythm, deliver a second and if needed a third 

shock, at higher energy. The operator should call to all staff that the defibril lator is being charged and again 

before delivering the shock, and should look to make sure that no one is in contact d i rectly or indi rectly with 

the patient before the shock is del ivered. 

Aftercare 

6 Record a 1 2-lead ECG.  Consider prophylactic antiarrhythmic therapy to maintain the sinus rhythm. Write a 

note of the procedure in the patient's record, documenting: indications/anaesthetic technique/shocks 

del ivered/any complications/post-procedure rhythm/plan of management. 

7 Continue heparin/warfarin/DOAC anticoagulation for at least one month (or indefinitely if indicated) after 

successful cardioversion of atrial fibrillation or flutter of more than 48 h duration. 

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by 
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Table 121 . 1  DC cardioversion: indications, contraindications and potential complications. 

Indications 

Conversion of ventricular and supraventricular tachyarrhythmias 

Contraindications 

DC cardioversion 693 

When another treatment is better (e.g. pharmacological cardioversion) or there is acceptance of supraventricular 

arrhythmia with rate control. Seek advice from a cardiologist about the management of haemodynamically stable 

tachyarrhythmias before cardioversion. 

Digoxin toxicity 

Hypokalaemia (plasma potassium <3 .5 mmol/L) 

Thyrotoxicosis if in atrial fibril lation (cardioversion unlikely to be successful without correction of thyrotoxicosis) 

Potential compl ications 

Tachyarrhythmias: 

Ventricular: non-sustained VT (5%); sustained VT; VF (especially if the shock is delivered during the vulnerable phase of 

the cardiac cycle: its delivery should be synchronized with the QRS complex to avoid this) 

Atrial: SVT (30%), sinus tachycardia, AVNRT, atrial flutter 

Bradyarrhythmias (O.go/o) - transient LBBB, high degree AV block, asystole. These may uncommonly require atropine or 

temporary pacing whether externally or transvenous. Risk factors: antiarrhythmic drugs. 

ST elevation and T wave changes. These are non-specific and by themselves do not indicate an acute coronary syndrome. 

Interference with settings of permanent pacemakers and implantable cardioverter-defibril lators (these should be checked 

post-cardioversion) 

Thromboembolism - pulmonary or systemic. More likely in atrial fibrillation or flutter. Incidence 5 .3% if not 

anticoagulated, <1 % if adequately anticoagulated (see Table 1 2 1 .3) The cause can be dislodgement of exiting thrombus 

or more usually de novo thrombus due to atrial stunning. 

Complications of general anaesthesia/sedation 

Skin burns from shocks - consider prophylactic topical hydrocortisone or topical NSAID 

Myocardial necrosis - minimal necrosis, typically with higher energy levels. Usually asymptomatic with mild troponin or 

C K-MB rise. 

Myocardial dysfunction - global LVSD (stunning), atrial stunning 

Pulmonary oedema (rarely), transient hypotension (often fluid responsive) 

Considerations for specific arrhythmias and circumstances 
Synchronized DCCV may not be possible (very rapid VT) or dangerous (polymorphic VT) with risk of VF. In these 

situations, defibrillation should be performed as there is a risk of inducing VF with synchronized DCCV. 

Patients with permanent pacemakers/ICDs/CRT devices - place pads in  the antero-posterior position with 

both at least 1 2  cm from the generator. Use lowest indicated energy setting. Obtain a device check after DCCV. 

ICD/CRT-D - cardioversion may be performed by the device using a device programmer. Avoids risk of injury 

to the system and of skin burns. However, consumes significant device energy. 

Digoxin toxicity induced arrhythmias: digoxin toxicity is a relative contra indication to DCCV as it can 

exacerbate electrically induced arrhythmias. Correct hypokalaemia in all cases. Conservatively manage nodal 

Table 121 .2 Assistance/equipment. 

An anaesthetist and anaesthetic equipment 

Defibrillator and resuscitation equipment 

Availabil ity of advanced life support medications 

One assistant to monitor the patient and help with equipment 
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Table 1 2 1 .3 C hecklist before DC  cardioversion of haemodynamically stable atrial fibrillation or flutter. 

Anticoagulation 

Arrhythmia reliably known to be of less than 48 h duration: 

Moderate to high-risk patients: these patients have a CHA2DSrVASc score ;::: 1 and should have IV heparin, LMWH or a 

licensed DOAC commenced before DCCV and continued long term. 

Lower risk patients: C HA2DSrVASc score = O; as well as patients with very high bleeding risk do not require 

anticoagulation prior to DCCV. It is unclear whether four weeks of anticoagulation should be given post successful DCCV 

in this group. 

Arrhythmia of uncertain duration or more than 48 h duration: 

Oral anticoagulation (warfarin with INR >2 .0 for three weeks and on the day of DCCV, or licensed NOAC) should be 

given for at least three weeks before, and continued for at least one month after cardioversion. 

Alternatively, a TOE-guided approach can be considered in those anticoagulated for less than three weeks pre-DCCV. A 

short period of anticoagulation is administered: LMWH or unfractionated heparin (bolus + infusion for APTI 1 .5-2.0 

times control) plus simultaneous PO warfarin initiation; or at least four doses dabigatran 1 50 mg bd or apixaban 5 mg bd 

without any heparin; or five days of warfarin pre-TOE with INR 2.0-3.0 on procedure day. TOE can then guide DCCV 

after excluding thrombus in left and right atrium, their appendages, and the LV. Post-procedural anticoagulation is 

continued for at least one month. 

INR, international normalized ratio. 

Plasma potassium 

C heck this is >3 .5  mmol/L. Correct hypokalaemia before cardioversion (Chapter 86) 

Digoxin 

C heck that there are no features to suggest toxicity (nausea, slow ventricular response, frequent ventricular extrasystoles) 

and that if the dose is high (>2 50 µgm/day), renal function is normal. 

Thyroid function 

Check that thyroid function is normal: cardioversion of atrial fibrillation due to thyrotoxicosis (which may be otherwise 

occult) is unl ikely to be successful. 

Tachybrady syndrome 

Consider placing a temporary pacing lead or having an external pacing system on stand-by, 

as asystole or severe bradycardia may follow DC cardioversion. 

Nil by mouth 

Water up to 2 h before anaesthesia. 

Food and other drinks up to 6 h before anaesthesia. 

Table 1 2 1 .4 Cardioversion of arrhythmias: charges. 

Arrhythmia First shock (J) Second and third shocks (J) 

Monophasic Biphasic 

Ventricular arrhythmias 

Ventricular fibrillation or pulseless ventricular tachycardia 360 200 

Other ventricular tachycardias 200 1 00-200 

Atrial arrhythmias 

Atrial fibrillation 200 1 20-1 50 

Atrial flutter 1 00 50- 1 00 

Other supraventricu lar arrhythmias 1 00 70- 1 20 

Monophasic 

360 

360 

360 

200 

200 

Biphasic 

200 

200 

200 

1 50 

1 50 
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or atrial tachycardia. SVTs: ideally defer DCCV until digoxin levels are normal and use the lowest indicated energy 

level. VT: consider IV l idocaine pre-shock and use the lowest indicated energy level. 

Pregnancy - DCCV can be performed for the mother. Fetal heart rate monitoring is recommended. 

Atrial fibril lation with potentially reversible causes, such as infection, pericarditis, post-operative, pulmonary 

embolism or hyperthyroidism may not benefit from acute DC CV whilst the exacerbating factor is still present, 

unless there is haemodynamic compromise, due to the increased chance of recurrence or failure. 

Further reading 

Page RL ,  Joglar JA, Caldwell MA, et  al. (20 1 6) 20 1 5  ACC/AHA/H RS g uideline for the management of  adult 

patients with supraventricular tachycardia: a report of the American College of Cardiology/American Heart 

Association Task Force on C linical Practice Guidel ines and the Heart Rhythm Society. J Am Coll Cardiol 67, 

e27-1 1 5 . 

The Task Force for the management of patients with ventricu lar arrhythmias and the prevention of sudden 

cardiac death of the European Society of Cardiology (ESC) (201 5} 201 5 ESC G uidelines for the management 

of patients with ventricular arrhythmias and the prevention of sudden cardiac death. Eur Heart J 36, 

2793-2867. DOI: 1 0. 1 093/eurheartj/ehv3 1 6  

The Task Force for the management of atrial fibrillation of the European Society of Cardiology (ESC) (201 6). 

20 1 6  ESC G uidelines for the management of atrial fibrillation developed in  collaboration with EACTS. 

European Heart Journal. Published online 27 August 201 6 .  Add citation at proof stage. 
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I nsert ion of a n  i ntercosta l chest d ra i n  
JoHN CORCORAN 

Ind ications, contra indications and potential compl ications of intercostal chest drain ( ICD) insertion are summarized 

in Table 1 22 . 1 . One assistant is required to monitor the patient and assist with the equipment (Table 1 22 .2). 

• You should only insert an intercostal chest dra in (ICD) if you have received appropriate training or are being 

supervised by someone who has been appropriately trained. ICD insertion is potentia l ly associated with 

significant morbidity and even mortality. 

• Whenever possible, the decision to place an ICD, and the type of drain to be used, should be discussed with a 

chest physician or thoracic surgeon. 

• Many patients with symptomatic pleural disease should be managed without an ICD.  Often, simple pleural 

aspiration (thoracocentesis) will suffice and allow the patient to be managed as an outpatient or day case. 

• Pleural interventions, including intercostal chest dra in (ICD) insertion, should not be performed out of hours 

u nless it is a clinical emergency (i.e. a patient with significant physiological compromise and/or symptoms). If an 

out-of-hours intervention is necessary, it is worth considering whether thoracocentesis wil l provide adequate 

treatment and be safer than insertion of an ICD.  

• Pleural interventions should be performed using fu l l  aseptic technique in a dedicated clean room (e .g .  

procedural suite, operating theatre) to reduce the risk of iatrogenic infection. A procedure should only be 

performed at the bedside in a clinical emergency when it is unsafe to move the patient elsewhere. 

• Informed written consent should be taken from all patients undergoing any pleural intervention, including ICD 

insertion, un less it is a clinical emergency and the planned treatment may be lifesaving. 

• The use of thoracic ultrasonography is strongly recommended. The marking of a site remotely for subsequent 

thoracocentesis or chest drain insertion in a separate clinical area (e.g. 'X marks the spot' in radiology, prior to 

chest dra in insertion on a medical ward) is not recommended, as it can provide false reassurance and is no more 

accurate than a 'bl ind' intervention. 

• There is no evidence to support the routine use of thoracic ultrasonography prior to pleural i ntervention for a 

pneumothorax. The operator should utilize an anatomical landmark technique (i .e. 'triangle of safety' for ICD 

insertion, Figure 1 22 . 1 ) . 

Technique 

Preparation 

1 Confirm the indications for the procedure. Review the relevant imaging (e .g .  chest X-ray) and if appropriate 

perform thoracic ultrasonography to define the location and anatomy of the effusion . 

Explain the procedure to the patient and obtain written consent where possible (see above). 

2 Assemble the equipment, including an appropriately sized chest tube, and ensure that any connections fit, for 

example for the underwater seal (Figure 1 22.2) .  

A cute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edit ion. Edited by 
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Table 122.1 Insertion of a chest dra in :  indications, contraindications and potential complications. 

Indications 

Pneumothorax (see C hapter 64). Chest drain insertion is indicated as the first-line intervention for: 

• Pneumothorax in any ventilated patient 

• Tension pneumothorax (following on from initial needle decompression) 

• Large symptomatic spontaneous secondary pneumothorax 

• Large symptomatic recurrent or persistent pneumothorax (following thoracocentesis) 

Consider thoracocentesis as the first-line intervention in: 

• Symptomatic spontaneous primary pneumothorax of any size 

• Small symptomatic spontaneous secondary pneumothorax in patients under 50 years 

Pleural effusion (see C hapter 1 2). C hest drain insertion is indicated as the first-l ine intervention for: 

• Pleural infection, that is, complicated parapneumonic effusion or empyema (following diagnostic thoracocentesis) 

• Symptomatic malignant pleural effusion where the intention is to perform a subsequent pleurodesis 

• Traumatic haemothorax 

Consider thoracocentesis as the first-line intervention in: 

• Pleural effusion of unknown cause, for diagnostic purposes (small volume thoracocentesis, that is, usually between 20 

and 50 ml  pleural fluid) 

• Large symptomatic pleural effusion for therapeutic purposes (large volume thoracocentesis, that is, usually up to 1 .5L 

pleural fluid depending on patient's symptoms) 

Contraindications 

Uncertain diagnosis (e.g. emphysematous bulla misdiagnosed as pneumothorax; elevated hemidiaphragm, lung collapse 

or lung consolidation misdiagnosed as pleural effusion). 

Evidence of lung adherent to the chest wall on imaging studies. 

Coagulopathy including INR (international normalized ratio) > 1 .  5, platelet count <50 x 1 09/L, recent use of thrombolytic 

or anticoagulant therapy; any concerns should prompt discussion with a haematologist before going ahead with the 

procedure. 

Potential complications 

Failure of treatment 

Pain 

Malposition of the ICD 

Damage to viscera 

Bleeding, including from intercostal vessels, during or following ICD insertion 

Infection (wound or intrapleural) following ICD insertion 

Drain dislodgement or blockage following ICD insertion 

Re-expansion pulmonary oedema following ICD insertion and re-expansion of the collapsed lung 

3 Connect the patient to appropriate monitoring, including ECG, blood pressure and pulse oximetry. Give 

supplemental oxygen via nasal cannulae or a mask if ind icated. Ensure the patient has venous access (e .g .  

peripheral cannu la). 

4 Consider pre-medication with either an opioid analgesic (e.g. morphine 2.5 mg IV) or an  anxiolytic (e .g .  

midazolam 1 -2 mg IV), taking care particularly in  patients who are elderly and/or at particular risk of respi ratory 

compromise (e .g .  chronic obstructive pulmonary disease). Reversal agents ( i .e .  naloxone or f lumazenil) should 

be immediately avai lable if required. 

5 Ensure the patient is comfortable and in  a position (Figure 1 22 .3) that a llows access to the site where the chest 

drain is to be inserted. This will usually be within the 'triangle of safety' (Figure 1 22 . 1  ). 

6 Put on a surgical hat, mask, gown and gloves. Prepare the skin with chlorhexidine or povidone-iodine and 

apply drapes. 



698 Acute Medicine 

Table 1 22.2 Insertion of a chest dra in :  equipment needed. 

Surgical hat and mask 

Sterile gloves and gown 

Antiseptic solution for skin preparation (e.g. chlorhexidine in alcohol) 

Sterile drapes 

Sterile gauze swabs 

Local anaesthetic ( 1  % lidocaine) 

Appropriate syringes and needles ( 1 8-25 G) 

Sutures and dressings to secure the chest drain 

Scalpel/surgical blade 

C losed drainage system (e.g. connecting tubing. sterile water and kit for underwater seal) 

C hest tube of appropriate size (see below) with equipment for insertion using either Seldinger technique or blunt 

d issection:  

• Small-bore chest drains (8- 1 4  French) are sufficient for most pleural conditions (including pleural infection, free­

flowing pleural effusion and pneumothorax) and are associated with a lower risk of complications. 

• Large-bore chest drains (> 1 4  French) are specifically indicated in the context of, for example trauma and haemothorax, 

and may be useful in cases where the initial use of a smal l-bore drain has been unsuccessful. 

Figure 122.1 The 'triangle of safety'. 

The triangle of safety is bordered anteriorly by the lateral edge of pectoral is major, laterally by the lateral edge of 

latissimus dorsi, inferiorly by the line of the fifth intercostal space and superiorly by the base of the axi l la. 
Source: BTS Pleural Disease Guidel ines (20 1 O) Thorax 65 (Suppl. I I ) ,  i i6 1 -76 .  Reproduced with permission of BMJ 
Publ ishing Ltd. 
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Figure 1 22.2 lntercostal chest drain attached to underwater seal. 
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The end of the tube is 2-3 cm below the level of the water in the bottle. If intrapleural pressure becomes negative, 
water rises up the tube, only to fal l  again when the intrapleural pressure falls towards atmospheric. The system operates 
as a simple one-way valve, allowing either air or fluid within the pleural space to drain out safely. Once a pneumothorax 
or effusion has resolved, the water level will generally be slightly negative throughout the respi ratory cycle and reflect the 
normal fluctuation in  intrapleural pressure. (Adapted from Brewis RAl ( 1 985) Lecture Notes on Respiratory Diseases, 3 rd 
edn. Oxford: Blackwell Scientific Publ ications, p. 290.) 

7 Draw u p  20 ml of 1 % lidocaine. Generous use of local anaesthetic (up to 3 mg/kg lidocaine), focusing on 

highly inn erva ted a reas such as the skin, periosteum and parietal pleura will reduce the risk of patient 

discomfort during the procedure. Infi ltrate the skin with 3-4 ml using a 25 G (orange) needle, then change to a 

1 8  G (green) needle in order to infi ltrate the subcutaneous tissues. 

8 Advance the needle into the thorax (passing just superiorly to the lower rib of the intercostal space) u nti l  a i r  or 

fluid is asp irated , then withd ra w  s l ightly in  order to inf i ltrate 5 ml at the parietal p leura l  surface. Withdraw the 

needle completely, infiltrating a further 5-1 0  ml in and around the needle track as you withdraw . I f  you have 

been unable to free ly aspirate air o r  fluid from the p leura l  space, do not proceed further a t  this site and seek 

advice from a senior colleague. 

Seldinger technique 

9 Advance the i nt ro ducer needle mounted on a 10 ml syringe in to the p leura l  space (again, passing j ust 

supe riorly to the lower rib of the intercostal space) and  confirm free a s pi ration of a ir  or effusion .  Pass the 
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A B 

Figure 1 22.3 Common patient positions for chest drain insertion. 
(A) Semi-reclined with hand behind head. (B) Sitting up leaning over a table with padding. (C) Lateral decubitus 

position. 
Source: From BTS Pleural D isease Gu idelines (20 1 0) Thorax 65 (Suppl. I I) , i i6 1-76. Reproduced with permission of BMJ 

Publishing Ltd. 

guidewire, J end fi rst, through the needle into the pleural space; ideally, this should be d i rected apically for a 

pneumothorax or posterobasally for an effusion. 

10 Remove the needle and then pass the di lator(s) over the guidewire to di late a track for the chest tube. A small 

incision (5 m m) may be needed initial ly to help with passing the di lator through the skin and subcutaneous 

tissue. Always keep hold of the distal end of the gu idewire, and do not insert the di lator any further into the 

chest than is necessary to breach the parietal pleural surface. 

1 1  Pass the chest tube over the guidewire into the pleural space. In an adult of normal size, around 1 5  cm of 

drain wil l usually l ie within the chest. The depth to which a chest tube is inserted is determined by the need to 

ensure the side holes on the tube are well within the chest, otherwise subcutaneous emphysema wil l result. 

Remove the guidewire and any stiffening device/dilator used to help introduce the chest tube, leaving the 

tube itself in place. 

12 Attach the underwater seal bottle to the chest tube. 

13 Secure the chest tube in position using a non-absorbable 1 /0 suture passed through the adjacent skin and 

subcutaneous tissues and then wrapped and tied several times around the tube (Figure 1 22 .4). Place a pad of 

gauze between the patient's skin and the tube, then further anchor the tube to the chest wall using tape or 

other adhesive dressing. 

Blunt dissection technique 

The use of smal l-bore drains (8-1 4  French) inserted with a Seldinger technique is now the most common mode of 

chest dra in insertion, and is sufficient for most effusions and pneumothoraces. Large-bore drains (> 1 4  French) 

inserted with a blunt dissedion technique are used less frequently than before, but are stil l seen in  emergency 

trauma or thoracic surgical cases. 

9a Make a 1 cm incision with a scalpel in line with and just above the edge of the lower rib of the intercostal 

space. Place two interrupted 3/0 non-absorbable sutures across the incision. These should be left loose so the 

tube can pass, and will be tied when the tube is removed. Place a separate 1 /0 non-absorbable suture through 

the skin and subcutaneous tissues above the incision, which will be used to anchor the chest tube later (Figure 

1 224). 

1 Oa Using a Spencer Wells or s imi lar straight forceps, enlarge the track down to and through the pleura so that 

the tube will pass with a snug fit. Note that the forceps should always be removed in an open position during 

the process of blunt dissection to prevent accidental avulsion of any strudures, for example blood vessels. 
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Figure 122.4 Stay and closing sutures for a chest drain. Source: BTS Pleural Disease Guidelines (2003) Thorax 58 
(Suppl. II), i i 53-9. Reproduced with permission of BMJ Publishing Ltd. 

Once a track has been created, this should be explored with a finger to ensure there are no underlying 

organs that might be damaged during subsequent chest tube insertion. 

1 1 a  Remove the chest tube from any trocar (a trocar should never be used to gu ide a chest tube due to the high 

risk of damaging underlying structures) and, hold ing the tip of the tube with the forceps, gently pass the 

tube i nto the pleural space. The tube should ideally be d i rected apically for a pneumothorax and 

posterobasally for an  effusion. I n  an  adult of normal size, around 1 5  cm of the chest tube will usually 

l ie within the chest. The tube must be inserted far enough so that the side holes are well within the chest, 

otherwise subcutaneous emphysema will result. Excessive force should never be requ i red during drain 

i nsertion - if the tube does not pass easily then withdraw and seek advice from a senior colleague. 

1 2a Attach the underwater seal bottle to the chest tube. 

13a Secure the chest tube in  position with the 1 /0 suture wrapped and tied several times around it. Place a pad of 

gauze between the patient's skin and the tube, then further anchor the tube to the chest wall using tape or 

other adhesive dress ing.  

Final points 

14 Remove the drapes and ensure the patient is able to sit up comfortably. C heck that the chest tube is well 

anchored, al l  connections are secure and the dressings are satisfactory. C lear up and dispose of al l  sharps 

safely. Arrange a chest X-ray to check the position of the chest tube. The procedure should be fully 

documented in  the patient's record, including as a min imum: i nd ications; approach; chest tube size; 

technique used; pre-medication and local anaesthetic used; any complications; post-procedure chest X­

ray findings; further management plan. 

15 Ensure that the patient has regular analgesia prescribed whilst the chest drain remains i n  situ; assuming 

no contraindications this should include regular paracetamol ( 1  g four times dai ly) and non-steroidal 

anti-inflammatory drugs as a minimum. Opioid analgesia may also be necessary on a regular or as required 

basis; this should be reviewed daily to ensure the patient is pain free. 

Aftercare 

16 Smal l-bore drains (8- 1 4  French) require regular flushing (e .g .  20 ml normal sal ine three times dai ly) to 

prevent them becoming blocked. 
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17 If draining a pleural effusion, no more than 1 . 5 L should be drained in the first hour. After one hour, the rest of 

the flu id may be dra ined slowly (e .g .  a further 1 .0 L every 2-3 h) as cl in ically ind icated. Controll ing the rate and 

volume of fluid drainage in  this way is necessary to reduce the risk of causing re-expansion pulmonary 

oedema. Drainage of fluid should also be stopped immediately if the patient develops worsening cough, 

chest pain or breathlessness. These symptoms may indicate the presence of unexpandable lung, or predict an 

increased r isk of developing re-expansion pulmonary oedema . Further medical assessment should occur 

before dra inage of fluid is started again .  

18 If draining a pneumothorax, the chest tube should never be clamped as long as it continues to bubble, due to 

the r isk of potential ly causing a tension pneumothorax. A chest X-ray should be repeated 24 h after chest 

tube i nsertion to assess for re-expansion of the lung. 

• If the lung has re-expanded ful ly and the chest tube/underwater seal is no longer bubbl ing when the 

patient breathes and coughs forcefully, then this implies resolution of the pneumothorax with no ongoing 

a ir  leak. It may therefore be appropriate to remove the chest tube in  discussion with a chest physician or 

thoracic surgeon. 

• If the lung has not re-expanded fully and/or the chest tube/underwater seal continues to bubble when 

the patient breathes and/or coughs forcefully, then this impl ies a continued air leak .  In these circumstances 

it may be appropriate to apply low-pressure, high-volume suction (e .g .  using a Vernon-Thompson pump) 

via the underwater seal at a level of 1 0-20 cm H20. This decision should be made by an experienced 

specialist c l in ician, that is, a chest physician or thoracic surgeon. 

19 When removing a chest drain,  consider pre-medication with an opioid analgesic. Remove the dressings, then 

cut and remove the suture which has anchored the dra in .  The dra in should be briskly withdrawn while the 

patient performs a Valsalva manoeuvre or during expiration. An assistant should apply a gauze swab to the 

dra in site immediately after removal. Smal l-bore drains inserted using a Seldinger technique do not usually 

require a suture to close the incision at the insertion site and a simple steri le adhesive dressing will suffice. For 

large-bore drains inserted using blunt dissedion, the two interrupted 3/0 sutures should be tied to close the 

incision before covering with a simple sterile adhesive dressing. These closing sutures should be removed after 

one week. 

20 The patient should have specialist follow-up with either a chest physician or thoracic surgeon, ideally within 

two weeks of discharge from hospital and with a repeat chest X-ray taken prior to the appointment. 

Troubleshooting 

Pain 

• Pa in around the site of chest drain insertion is common post-procedure and should be managed with regular 

analgesia (see above). 

• If the pain is distant to the insertion site (e.g .  referring to the ipsilateral shoulder) this may relate to the drain tip 

position. A chest X-ray should be reviewed and if appropriate (e .g .  chest tube tip seen to lie against the 

mediastinum) the tube should be withdrawn slightly. 

Fluid level in underwater seal does not move with breathing (not 'swinging') 

• C heck for k inking of the tube, usually seen due to angulation of the ribs where the tube enters the chest, and if 

necessary release the dressings or withdraw the tube slightly. 

• Small-bore chest tubes should be flushed regularly as part of routine aftercare (see above) to prevent blockage. 

Occasionally it may be appropriate to replace a smal l-bore chest tube that has become blocked with a larger 

tube, although this should be discussed with a specialist beforehand. 

• The dra in may be in the wrong position or dislodged - this can be confirmed on either chest X-ray or cl inical 

assessment (e.g .  drainage holes may be partial ly or wholly extrapleural), in which case the tube should be 

removed and replaced with another if clinically necessary. 



Surgical emphysema 
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• It is normal to have a small amount of localized subcutaneous air at the drain insertion site. 

• Increasing surgical emphysema may ind icate malposition of the tube with a drainage hole in a subcutaneous 

position; if so, a new tube must be inserted. 

Non-resolving pneumothorax 

• This may present as fa i lure of the lung to re-expand following chest tube insertion and/or continued bubbling 

from the chest tube/underwater seal .  Assuming the chest tube is well positioned and patent, this indicates an 

ongoing a i r  leak from the underlying lung parenchyma. 

• Some cases may resolve with application of sudion (see above), but all patients with a non-resolving 

pneumothorax should be d iscussed with an appropriate specialist (chest physician or thoracic surgeon). 

Further reading 

BTS Pleural Disease G uidel ine 20 1 0  British Thoracic Society Pleural Disease Guideline Group: a sub-group of 

the British Thoracic Society Standards of Care Committee https://www.brit-thoracic.org .uk/document­

l ibrary/clin ical-information/pleural-d isease/pleural-disease-guidelines-201 O/pleural-disease-guidel ine/. 

Corcoran JP, H al l ifax RJ, Talwar A, et al. (20 1 5) lntercostal chest drain insertion by general physicians: 

attitudes, experience and impl ications for training, service and patient safety. Postgrad Med J 9 1 ,  244-2 50. 
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Lu m ba r  pu nctu re 
KANNAN NITHI 

I ndications, contra indications and complications of lumbar puncture are summarized in Table 1 23 . 1 .  You will need 

one assistant to monitor the patient during the procedure and assist with the equipment (Table 1 23 .2). 

Technique (Figures 1 23.1 and 1 23.2) 

Preparation 

1 Confirm the indications for the procedure and check there are no contraindications. Explain the procedure to 

the patient and obtain written consent. 

2 Move the patient to the edge of the bed on the left side if you are right handed (Figure 1 23 . 1 )  The 

thoracolumbar spine should be maximally flexed, that is, knees and hips flexed as much as possible. It does not 

matter if the neck is not flexed. Place a pillow between the knees to prevent torsion of the spine. 

3 Define the plane of the i l iac crests, which runs through L3/L4. The spinal cord in  the adult ends at the level of 

L 1/L2 . Choose either the L3/L4 or L4/L5 spaces. Mark the space using your thumbnail or  an indelible marker. 

4 Put on gloves. Prepare the skin with chlorhexidine over the intended puncture site and surrounding area, and 

apply a drape. It helps to place an additional drape on top of the patient so that you can recheck the position of 

the i l iac crest if necessary. 

5 Draw up lidocaine 1 %, assemble the manometer and undo the tops of the bottles. C heck that the stylet of the 

needle moves freely. Place everything within easy reach. 

6 Stretch the skin over the chosen space with the finger and thumb of your left hand, placed on the spinous 

processes of the adjacent vertebrae (Figure 1 23.2) .  Put 1 -2 ml of lidocaine in the skin and subcutaneous 

tissues with a 2 1  G (orange) needle. 

Lumbar puncture 

7 Place the spinal needle on the mark, bevel uppermost, and advance it towards the umbil icus, taking care to 

keep it parallel to the ground. 

8 The interspinous l igament gives some resistance, and you should notice increased resistance as you go through 

the tough l igamentum flavum. There is usually an obvious 'give' when the needle is through this. The dura is 

now only 1 -2 mm away. Advance in  smal l  steps, withdrawing the stylet after each step. 

9 Cerebrospinal fluid (CSF) should flow freely once you enter the dura .  If the flow is poor, rotate the needle in 

case a nerve root is ly ing against it. 

Measuring the opening pressure and collecting CSF 

10 Connect the manometer and measure the height of the CSF column (the opening pressure). The patient 

should uncurl slightly and try to relax at this stage. 
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be vertical and 

right to edge 
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firm support 

square 

Lumbar puncture 705 
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One or two pil lows 
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and between legs 

Figure 1 23.1 Positioning the patient for lumbar puncture. Source: Patten J ( 1 977) Neurological Differential Diagnosis. 

London: Harold Starke, p. 262 .  

11  Cap the top of  the manometer with your finger, disconnect i t  from the needle and put the CSF  in the glucose 

tube. Col lect three samples (about 2 ml each) in the plain sterile bottles. 

1 2  In patients with suspected multiple sclerosis, a fourth sample should be collected, together with a paired 

serum sample for testing for oligoclonal bands in the immunology laboratory. 

1 3  In suspected idiopathic intracranial hypertension, if the CSF opening pressure is markedly elevated, that is 

>30 cm, then removal of 20-30 ml CSF may result in temporary improvement of symptoms and help protect 

optic nerve function.  

14  Remove the needle and place a smal l  dressing over the puncture site. 

Final points 

1 5  C lear up and dispose of sharps safely. Ensure that the CSF samples are sent promptly to the microbiology 

laboratory (for red/white cell count, Gram stain,  and other tests as ind icated: Ziehl-Neelsen stain if suspected 

tuberculous meningitis, India ink preparation if suspected cryptococcal meningitis; polymerase chain reaction 

testing for viral DNA if suspected viral meningitis/encephal itis) and biochemistry laboratory (for protein and 

glucose concentrations, and spectrophotometry of bil irubin if suspected subarachnoid haemorrhage). 
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Table 1 23.1 Lumbar puncture: ind ications, contraindications and potential complications. 

Indications 

Suspected meningitis. If you suspect bacterial meningitis take blood cultures and start antibiotic therapy 

immediately, before lumbar puncture (Chapter 68). 

Suspected encephalitis. If you suspect viral encephalitis start aciclovir immediately, before lumbar puncture 

(Chapter 69). 

Suspected subarachnoid haemorrhage. Wait 12 h from onset of headache before performing lumbar puncture 

(Chapter 67). 

Suspected idiopathic intracranial hypertension. Other causes of raised CSF pressure must be excluded first (Chapter 72). 

Suspected Gui l lain-Barre syndrome (Chapter 7 1 ) . 

Suspected new acute presentation of multiple sclerosis. 

Contraindications* 

Reduced level of consciousness 

Papi l loedema 

Focal neurological signs 

Recent seizure 

Bleeding disorder (including platelet count <50 x 1 09/1, INR > 1 .5 ,  receiving oral anticoagulant or anticoagulant-dose 

heparin) 

Local skin infection 

Anatomical abnormality, for example myelomeningocoele 

Complications 

Post-lumbar puncture headache (reportedly less frequent with atraumatic needle) 

Cerebral herniation (can occur in setting of internal CSF pressure gradient) 

Nerve root injury causing radicular pain or sensory disturbance 

Bleeding causing spinal cord injury 

Mening itis due to introduction of infection 

* Lumbar puncture may be performed in patients with relative contraindications, but only after obtaining expert advice from 

a neurologist or neurosurgeon. Normal neuroimaging does not always exclude an internal CSF pressure gradient. 

1 6  Write a note of the procedure in the patient's record, documenting: indications/lumbar interspace used/ 

needle size/opening pressure/appearance of CSF/samples sent/any complications. 

Troubleshooting 

You hit bone 

Withdraw the needle. Recheck the patient's position and the bony landmarks. Try again, taking particular  care to 

keep the needle paral le l  to the ground. If th is fails, modify the angle of the needle in  the sagitta l plane. 

Table 1 23.2 Lumbar puncture: equipment needed. 

Sterile gloves and surgical mask 

Sterile drapes (x2) 

Sterile gauze swabs 

Antiseptic solution for skin preparation (e.g. chlorhexidine in alcohol) 

Small wound dressing 

5 ml syringe, 2 5 G and 2 1  G needles, 1 % lidocaine 

Spinal needle (20 or 22 G) 

Manometer and three-way tap 
Three numbered plain sterile containers (in patients with suspected multiple sclerosis, a fourth sample should be 

collected, together with a paired serum sample, for testing for oligoclonal bands in the immunology laboratory) 

Fluoride tube for glucose (to be sent with blood glucose sample taken before lumbar puncture) 
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Figure 1 23.2 Anatomy of lumbar puncture. 
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If you are still unsuccessful, try another space or ask a colleague for assistance. 

Lumbar puncture 707 

Consider placing patient in sitting position: seated on edge of bed, with back arched by lean ing over a table 

or cush ion. Accurate pressure measurement cannot be made in this position .  

I f  the patient complains o f  shooting pains radiating into the legs (indicating that the needle i s  touching a 

lateral nerve root) withdraw and reposition the needle less laterally. 

You obtai n  heavily blood-stained fluid 

The possibilities are subarachnoid haemorrhage, traumatic tap or puncture of the venous plexus. If the f lu id 

appears to be venous blood (slow ooze), try again in another space, after flush ing the needle. 

Deteriorating conscious level after lumbar puncture 

Seek urgent advice from a neurologist or neurosurgeon. Give mann itol 20% 1 00-200 ml (0 . 5  g/kg) IV over 

1 O min.  Check plasma osmolality: further mannitol may be given until plasma osmolality is 320 mosmol/kg. 

Arrange transfer to the intensive therapy unit in  case intubation and ventilation are needed. If intubated, 

hyperventilate to an arterial PaC02 of 4.0 kPa (30 mmHg). 

Prolonged post-lumbar puncture headache 

Low-pressure headache as a complication of lumbar puncture nearly always resolves spontaneously. Caffeine 

supplementation has been reported to help. Severe headache lasting longer than two weeks may be treated by 

an epidura l  blood patch (placed by an anaesthetist at the level of the original lumbar puncture). 

Interpretation of CSF formula 

See Tables 1 23 .3  and 1 23 .4. 
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Table 1 23.3 Cerebrosp ina l fluid (CSF): normal values and correction for traumatic tap . 

Opening pressure: 

Cell count: 

Protein concentration: 

Glucose concentration: 

CSF: blood glucose ratio 

Correction of cell count and protein concentration in traumatic tap: for every 

1 000 RBC/mm3, subtract 1 WBC/mm3 and 0.01 5 g/L ( 1 . 5  mg/di) protein 

RBC, red blood cells; WBC, white blood cells. 

7-1 8 cm CSF 

0-5/mm3, al l lymphocytes 

0 1 5-0 45 g/L ( 1 5--45 mg/di) 

2 .8-4.2 mmol/L 

>50% 

From Normal reference values. N Engl J Med 1 986, 3 1 4, 39-49. Gottlieb, A.J . et al. ( 1 980) The whole internist catalog. 

Philadelphia: WB Saunders, 1 27-1 28. 

Table 1 23.4 Cerebrospinal fluid (CSF) formulae in meningitis and encephalitis. 

Pyogenic Viral Tuberculous Cryptococca I Viral 

Element meningitis meningitis meningitis meningitis encephalitis 

White cell count/mm3 > 1 000 <500 <500 < 1 50 <250 

Predominant cell type Polymorphs Lymphocytes Lymphocytes Lymphocytes Lymphocytes 

Protein concentration (g/L) > 1 . 5 0.5-1 .0 1 .0-5.0 0 .5-1 .0 0.5-1 .0 

CSF: blood glucose <50% >50% <50% <50% >50% 

• The values given are typical, but many exceptions occur 

• Red cells may be seen in the CSF in herpes encephalitis, reflecting cerebral necrosis 

• Antibiotic therapy substantially changes the CSF formula in pyogenic bacterial meningitis, leading to a fall in cell count, 

increased proportion of lymphocytes and fall in protein level. However, the low CSF glucose level usually persists. 

Subarachnoid haemorrhage 
The definitive CSF test is identification by spectrophotometry of bi l irubin (a breakdown product of haemoglobin). 

This is more accurate than visual analysis for xanthochromia or estimating the number of red blood cells in  the first 

and third bottles collected. The lumbar puncture should be delayed for 1 2  h from the onset of the headache to 

a l low for red blood cell breakdown. Evidence of subarachnoid haemorrhage may be present in CSF up to two 

weeks after the onset. 

Guil lain-Barre syndrome 
CSF ana lysis is typica lly normal except for raised protein .  

Multiple sclerosis 
The CSF typically shows a raised white cell count ( <50/mm3) during acute presentation and positive ol igoclonal 

bands (with no bands in serum sample). 

Further readi ng 

Doherty C M, Forbes RB. (201 4) Diagnostic lumbar puncture. Ulster Med J 83, 93-1 02 .  

Wright BLC, Lai JTF, Sinclair AJ. (20 1 2) Cerebrospinal fluid and lumbar puncture: a practical review. J Neural 

2 59, 1 530-1 545. DOI 1 0 . 1 007 /s0041 5-01 2-64 1 3-x 



C H A PT E R  1 24 

Asp i ratio n  of the knee jo int 
KEHINDE 5UNMBOYE 

Ind ications, contra ind ications and potential complications are summarized in Table 1 24. 1 .  If you are not fami l iar 

with joint aspiration, ask the help of a rheumatologist or orthopaedic surgeon. 

Technique 

1 Confirm the ind ications for joint aspiration. Explain the procedure to the patient and obtain consent. Verbal 

consent is sufficient. 

2 The patient should l ie down with the knee slightly flexed. The knee joint can be aspi rated from the media l  or 

lateral side. The needle should pass from a skin entry point 1 cm medial  or lateral to the superior, middle or 

inferior third of the patella (see Figure 1 24. 1 ). Points marked with X medially and laterally are the preferred 

entry sites due to the proximity to the suprapatellar pouch where effusions usually accumulate. C heck the bony 

landmarks and mark the skin entry point with the tip of the needle cover. 

3 Put on gloves. Prepare the skin with chlorhexidine or povidone-iodine. Anaesthetize the skin with 2 ml of 

lidocaine 1 % using a 2 5 G (orange) needle. Then infiltrate a further 5 ml of l idocaine along the planned needle 

path . 

Table 1 24.1 Aspiration of a knee joint: indications, contraindications and potential complications. 

Indications 

To confirm or exclude septic arthritis 

To establish the diagnosis in acute mono- or polyarthritis 

To relieve symptoms from a tense effusion by draining the joint 

Contraindications 

Cellulitis of overlying skin 

Bleeding disorder (including platelet count <50 x 1 09/L, INR >2 or receiving anticoagulant-dose heparin). 

Liaise with haematologist as indicated. 

Potential complications 

Introduction of infection: rarely occurs (< 1 11 0,000) with appropriate sterile technique 

Bleeding into the joint in patients with bleeding disorder 

Cartilage injury 

INR, international normalized ratio. 

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by 
David Sprigings and John B .  Chambers. 
© 20 1 8  John Wiley & Sons Ltd. Publ ished 201 8  by John Wiley & Sons Ltd . 

709 



7 1 0  Acute Medicine 

Figure 1 24.1 Points of needle entry (marked X) for aspiration of the knee joint. 

4 Give the local anaesthetic time to work. Mount a 21 G (green) needle on a 20 ml syringe and then advance 

along the anaesthetized path, directing the needle perpendicularly behind the patella. Aspirate as you 

advance. 

5 When you enter the effusion, hold the needle steady and aspi rate to dryness (two syringes may be needed if 

the effusion is large). Remove the needle and place a small dressing over the puncture site. Send samples of the 

effusion for analysis: ethylene diaminetetra-acetic acid (EDTA) tube for white cell count; plain sterile container 

for Gram sta in and culture; plain sterile container for microscopy for crysta ls. 

6 C lear up and dispose of sharps safely. Write a note of the procedure in  the patient's record: approach/ 

appearance of synovial flu id/volume aspi rated/samples sent. Ensure the samples are sent promptly for 

analysis. 

Troubleshooting 
Dry tap 
• This may be due to misdiagnosis of effusion, or obesity with resu lting difficulty in accurately identifying the 

bony landmarks. 

• Try again from the lateral approach if the medial approach was used, and vice versa . 

• If you still cannot obtain fluid, and septic arthritis needs to be excluded, use ultrasound to confirm the presence 

of the effusion and identify the appropriate puncture site and depth of needle insertion. 

Interpreting the results 

See Table 1 24 .2 .  



Table 1 24.2 Findings on analysis of synovial fluid . 

Classification of effusion Features 

Normal synovial fluid C lear colourless, viscus 

Non-inflammatory Cloudy, yellow, viscus 

Inflammatory Cloudy, yellow, watery 

Septic Purulent 

Further reading 

White cell count 

<200/mm3 

<25% polymorphs 

200-2000/mm3 

<25% polymorphs 

2000-1 OO,OOO/mm3 

>50% polymorphs 

>80,000/mm3 

> 75% polymorphs 

Aspiration of the knee joint 1 1 1  

Causes 

Common: 

• Osteoarthritis 

• Trauma 

Uncommon: 

• Early or subsiding inflammation, 

Osteochrondritis dissecans 

• Neuropathic arthropathy, 

• Pigmented villonodular synovitis 

Common: 

• Rheumatoid arthritis 

• Crystal arthropathies 

• Psoriatic arthritis 

Uncommon: 

• Reiter syndrome 

• Ankylosing spondylitis 

• Arthritis associated with 

inflammatory bowel disease 

• Rheumatic fever 

• Systemic lupus erythematosus 

• Hypertrophic osteoarthropathy 

• Scleroderma 

Common: 

• Bacterial 

• Mycobaderial 

Uncommon: 

• Fungal 

Roberts WN Jr. Joint aspiration or injection in  adults: Technique and indications. UpToDate. Topic last updated 

February 20 1 6 . https://www.uptodate.com/contents/joint-aspiration-or-injedion-in-adu lts-technique-and­

indications 7source=search_result&search=joint%20aspi ration&selededTitle= 1 - 1  08. 



C HAPTE R 1 2 5 

I nsert ion of a Sengsta ken-B l a kemore 
tube 
BEN WARNER AND MARK WILKINSON 

Indications, contraindications and potential compl ications of insertion of a Sengstaken-Blakemore tube are given in 

Table 1 25 . 1 .  

• Sengstaken-Blakemore tubes should only be inserted by those who are competent at placing them because of 

the risks of oesophageal perforation. They are usually inserted at the time of the endoscopy, if variceal bleeding 

cannot be controlled. 

• See Table 1 2 5 .2 for equ ipment needed for placement. 

Technique 

Preparation 

If the patient has a reduced conscious level (grade 2 encephalopathy or more), endotracheal intubation should 

be done by an anaesthetist before insertion of the tube to prevent misplacement of the tube in the trachea or 

inhalation of blood. 

2 If the patient has a normal conscious level, explain the procedure and obtain consent. Give supplemental 

oxygen via nasal cannulae, with monitoring of oxygen saturation by oximetry. Attach an ECG monitor. 

Sedation with midazolam can be given but only if an anaesthetist is available in case endotracheal intubation 

becomes necessary. 

3 Put on apron, mask and gloves. Check the suction equipment works. Anaesthetize the patient's throat with 

lidocaine spray. 

Placement of the tube 

4 Ideally, the tube should be kept in the fridge beforehand so as to stiffen the tubing ready for easier insertion. 

Lubricate the end of the tube with KY jelly and pass it through the gap between your index and middle fingers 

placed on the tongue: this reduces the chance of the tube curling. Ask the patient to breathe qu ietly through 

his or her mouth throughout the procedure. Steadily advance the tube until it is inserted to the hi lt. An assistant 

should aspi rate blood from the mouth and from all lumens while you insert the tube. 

5 If at any stage of the procedure the patient becomes dyspnoeic, withdraw the tube immediately and start again 

after endotracheal intubation. 

6 Inflate the gastric balloon with the water/contrast mixture (3 1 0  ml). Insert a bung or clamp the tube. If there is 

resistance to inflation, deflate the balloon and check the position of the tube with X-ray screening. Pul l  the tube 

back gently unti l resistance is felt. 

7 Never inflate the oesophageal balloon un less trained in the reasons to do so. 
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Figure 1 25.1 Four-lumen Sengstaken-Blakemore tube in place to compress bleeding varices. 

Source: Thompson R ( 1 985) Lecture Notes on the Liver. Oxford: Blackwell Scientific Publ ications. p. 37 .  

Table 125.1 Insertion of a Sengstaken-Blakemore tube: indications, contraindications and potential complications. 

Indications 

Failure to control variceal bleeding endoscopically (endoscopy is first-line management for patients with variceal bleeding. 

Senstaken-Blakemore tubes can be inserted at the same time as endoscopy under direct vision). 

Contraindications 

I f  the patient has a reduced conscious level (grade 2 encephalopathy or more), endotracheal intubation should be done 

by an anaesthetist before insertion of the tube to prevent misplacement of the tube in the trachea or inhalation of blood. 

Potential compl ications 

Inhalation of blood and secretions causing respiratory failure/pneumonia 

Placement of tube in trachea causing respiratory failure 

Oesophageal rupture due to inflation of gastric balloon in the oesophagus 

Mucosa! ulceration after placement of balloon 
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Table 1 25.2 Insertion of a Sengstaken-Blakemore tube: equipment needed. 

Sengstaken-Blakemore tube (Figure 1 2 5 . 1  ). If this has only three lumens, tape a standard medium-bore nasogastric tube 

with the perforations just above the oesophageal balloon to allow aspiration of the oesophagus. The lumens of the tube 

are not always labelled; if not, label them now with tape. 

Water (300 ml) for inflation of gastric balloon (with 1 0  ml of contrast medium (e.g. Gastrografin) added so you can see 

where it is); the balloon is less likely to deflate (with consequent displacement) if water is used rather than air (400 ml). 

Bladder syringe for aspirating the oesophageal drainage tube. 

Suction equipment. 

8 Firm traction on the gastric balloon is usually sufficient to stop the bleeding since this occurs at the filling point 

of the varices in the lower few centimetres of the oesophagus. 

9 Place a sponge pad (as used to support endotracheal tubes in ventilated patients) over the side of the patient's 

mouth to prevent the tube rubbing. Strap the tube to the cheek. Fixation with weights over the end of the bed 

is less effective, and may lead to displacement, especially in agitated patients. Mark the tube in relation to the 

teeth so that movement can be detected more easily. 

10 Obtain a chest X-ray to check the position of the tube. Write a note of the procedure in the patient's record, 

documenting: monitoring/sedation if given/any complications/post-procedure chest X-ray findings/plan of 

management. 

Aftercare 
1 1  Continue terlipressin infusion and other supportive therapy (Chapter 77). If facilities for variceal i njection/ 

banding are available, the tube should be removed in the endoscopy suite immediately before this, which can 

be done as soon as the patient is haemodynamically stable (and usually within 1 2  h) . If  endoscopic therapy is 

not possible, discuss the case with the regional l iver unit and arrange transfer if appropriate. Alternatively, 

start planning for oesophageal transection within 24 h if bleeding recurs when the balloon is deflated. 

12 Do not leave the tube in for longer than 24 h because of the risk of mucosa I ulceration. Changing the side of 

the attachment to the cheek every 2 h reduces the risk of skin ulceration, but should be done carefully 

because of the risk of displacement. 

Further readi ng 

Bajaj JS, Sanyal AJ. Methods to achieve hemostasis in patients with acute variceal hemorrhage UpToDate. 

Topic last updated November 201 5 .  https ://www.uptodate.com/contents/methods-to-achieve-hemostasis-

i n-pa tie n ts-with-a c ute-v a rice a 1-h em orrha ge 7 sou rce=sea rch _res u lt&sea rch =Sen gs taken &se I ectedTitl e= 1 �6. 

Tripathi DJ, Stanley AJ, Hayes PC (20 1 5) UK guidelines on the management of variceal haemorrhage in 

cirrhotic patients. Gut 0, 1 -25 .  DOI :  1 0 . 1 1 36/gutjnl-201 5-309262. 



I ndex 

abbreviated mental test score, delirium 24, 26, 32 
ABCDE protocol 2-8, 1 0-1 3, 1 6-22, 24-7, 36-9, 40-5, 

46-52, 68-7 1 ,  1 03-7, 1 1 4-1 5, 1 1 9-22, 289-91 ,  322, 
396-8, 413, 4 1 6, 4 1 9, 442, 534-6, 540, 6 1 5, 620-2 

abcixamab 599 
abdomen 7, 1 33-6, 1 38-43, 1 44-9, 1 50-4, 1 57-9, 205-6, 

2 1 1 -1 4, 349, 352, 356, 462-6, 469-70, 481 -6, 495-8, 
5 1 4-1 7, 5 1 8-20, 562-5, 587-8, 601 -4, 6 1 0-1 1 ,  624, 
652-4, 655, 663-4 

see also ascites 
abdominal aortic aneurysm 7, 9-1 1 ,  1 38-42 
abdominal pain 7, 1 33-6, 1 38-43, 1 44-9, 1 50-4, 1 57-9, 

205-6, 2 1 1 -1 4, 462-6, 469-70, 481 -6, 495-8, 
5 1 4-1 7, 5 1 8-20, 562-5, 587-8, 6 1 0-1 1 ,  624, 652-3 

see also bowel obstructions; gastrointestinal system; 
pancreatitis; peritonitis; ruptured abdominal aortic 
aneurysm 

assessment 1 38-42, 1 44, 1 50-3, 1 57-9, 205-6, 2 1 1 -12 ,  
2 14  

background 1 33, 1 38-43, 1 44-9, 1 50-4, 1 57-9, 205-6, 
2 1 1 - 1 4  

causes 1 38-42, 1 50-3, 1 57-9, 2 1 4  
examination 1 40-1 
management flowchart 1 34, 1 38 

abdominal scans, ultrasound-guided approach 652, 653-4, 
655 

abdominal tenderness/guarding 7, 25-6, 1 33-6, 1 38-42, 
1 44, 1 50-4, 1 57-9, 226, 227, 229, 462-6, 479 

abdominal thrusts, upper airway obstruction 372-6 
abnormal voice, breathlessness 68-72 
abscesses 89-90, 1 00-2, 1 06-8, 2 1 0, 226, 227, 288, 333-8, 

392, 423, 426, 428, 433, 443-5, 506, 659-64 
ACE-inhibitors 87, 1 1 5, 1 22, 1 55-7, 1 63-8, 1 79-82, 

255, 297, 3 1 4-1 6, 35 1-2, 503-7, 5 1 1 -12 ,  627-31 
acetylcysteine 238, 241 ,  242-5, 468, 554 
acid-base disorders 4-8, 246-5 1 ,  495-8, 5 1 0-12 ,  5 1 4-1 7, 

5 1 8-20, 646-50, 674, 677-80 
see also acidosis; alkalosis; individual disorders 
background 246-5 1 ,  495-8, 5 1 0- 12 ,  677-80 
causes 249-51 
classification 246, 247-8 
consequences 246, 249 
metabolic compensation 246 

severity gradings 246, 248 
acidity of arterial blood 246, 247 
acidosis 4-8, 9-1 5, 72, 73-8, 1 03-8, 1 66-8, 2 1 3- 14, 

230-1 , 235-8, 239-40, 247-5 1 ,  384-9, 492-4, 
495-8, 5 1 1 - 1 2, 522-4, 573-6, 6 1 6- 1 8, 646-50, 
677-80 

see also ketoacidosis; metabolic . . .  ; respiratory . 
shock 

acids 239, 241 -5, 246-51  
acitretin 549-54 
acquired angioedema (AAE) 1 79-82 
acromegaly 5 1 5- 1 7, 522-4, 538-9 
activated charcoal 234, 238-9, 241 ,  242-5, 599 
activated partial thromboplastin time (APTI) 202-6, 360-5, 

47 1 ,  578-83, 586-8, 590-9 
active bleeding, heart valve disease 33 1-2 
Actrapid insulin 5 1 0- 1 2  
acute adrenal insufficiency 1 1 - 1 5, 2 2 ,  1 35-6, 525-9, 

574 
assessment 1 1 - 1 3, 22, 1 35, 525-9, 574 
causes 525, 526, 528-9 
definition 525 
drug therapy 528-9 
mortality rates 528 

acute aortic syndromes 32 1-7 
see also aortic dissection 

acute arrhythmias 4-8, 1 1 -1 5, 6 1-6, 259-62, 264, 294-7, 
3 1 7-1 9, 366-70, 381 , 397, 606-1 1 ,  6 1 7- 1 8, 685, 
692-5 

see also arrhythmias 
assessments 4-7, 1 1 -1 3, 1 4-1 5,  6 1-3, 259-6 1 ,  

685 
differential diagnosis 259, 261  

acute arthritis 1 83-6, 1 91 -3, 226,  227,  229,  232, 546, 
555-7, 709-1 1 

see also arthritis 
assessment 1 83-6, 1 9 1 -3, 709-1 1 
causes 1 83-4, 1 86 
examination 1 85 
management flowchart 1 84 
sepsis 226, 227, 229, 232 

acute cholangitis 28, 1 52-4, 478-80 
acute circulatory collapse 52 5-9 
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acute coronary syndrome (ACS) 9-1 5, 39-45, 46-52 ,  6 1-6, 
72, 202-6, 280-2, 288, 289-97, 298-304, 306, 
3 1 1 -1 3 ,  3 1 4, 3 1 7- 1 9, 326-7, 340-1 ,  349, 350, 49 1 ,  
492, 496-8, 534-6, 592-9, 606-1 1 ,  651 -3, 685 

see also coronary artery disease; myocardial infarction 
assessment 9-1 3, 46-50, 5 1 -2 ,  6 1-3, 72, 202-6, 289-91 ,  

298-30 1 ,  340- 1 ,  65 1 -3, 685 
bleeding risk assessment 30 1-2 
discharge checklist 297, 304 
drug therapy 295-7, 302-4 
examination 289-9 1 ,  299-301 
hypertension 350 
hypotension 9-1 5, 293-7 
management 39-45, 72, 202-6, 289-97, 298-304, 306, 

3 1 8-1 9, 350, 592-9, 651-3 
management flowchart 289-90, 298-9 
non-ST-segment elevation acute coronary syndrome 

(NSTE-ACS) 298-304 
rehabilitation 296-7, 303-4 
reperfusion therapy 46-52, 290-2, 296-7, 307, 3 1 8-19 ,  

326 
secondary prevention 296-7, 303-4 
ST-segment elevation acute coronary syndrome (STE-

ACS) 46-52, 289-97, 3 1 7- 1 9, 326-7, 340-1 
acute disseminated encephalomyelitis (ADEM) 1 7-22, 428 
acute fatty liver of pregnancy (AFLP) 1 53,  202-6, 469-7 1 
acute generalized exanthematous pustulosis (AGEP) 1 72-6 
acute heart failure 35-45, 68-72, 1 56-8, 1 63-8, 1 97-8, 

255, 303-4, 3 1 1 - 1 6, 330, 342-3, 349, 350-2, 364, 
374, 380, 384, 388, 608-1 1 ,  627-3 1 ,  660-4 

see also heart failure 
assessment 68-7 1 ,  1 56-8, 3 1 1 -1 3, 342, 349, 374, 380, 

608 
causes 3 1 2-1 3,  3 1 4, 608 
drug therapy 7 1 -2 ,  3 1 3- 1 6  
drugs to avoid 3 1 6  
examination 3 1 2- 1 3  
hypertension 350, 35 1-2 
management 35-45, 7 1 -2 ,  1 56-9, 3 1 1 - 1 6, 350, 608, 

627-31 
palliative care 3 1 6  

acute intermittent porphyria 1 35-6, 1 42 ,  506 
acute kidney injury (AKI) 1 06-8, 1 60-9, 1 98, 205-6, 23 1 ,  

235-8, 240, 301 , 306, 307, 309-1 0, 35 1-2, 356, 
472-3, 474-5, 483-6, 509, 5 1 1 - 1 2 , 5 1 9-20, 522-4, 
540-2 ,  587-8, 594-9, 605-1 1 , 6 1 7- 1 8, 622, 624, 626, 
655 

see also hepatorenal syndrome; renal system 
alerts 1 6 1  
assessment 1 60-6, 1 98, 205-6, 622 
background 1 60-8, 1 98, 205-6, 475, 606, 6 1 7, 622, 624, 

655 
causes 1 60-6, 235-8, 240, 622, 624 
complications 1 63-,,6 
definition 1 60-1 
management 1 60-8, 205-6, 475, 606, 6 1 7, 622, 624, 

655 
management flowchart 1 60 
poisoning 1 63-6, 235-8, 240 
sepsis 1 62-6, 23 1  
stages 1 60-8 
worsening AKI following treatment 1 64-8 

acute l imb ischaemia 1 90-3 
see also limb . 

acute liver failure (ALF) 27 ,  1 08, 1 5 1 -4, 1 62-8, 234, 241 ,  
242-5, 247-51 , 29 1 ,  356, 443-5, 452, 467-73, 587-8 

see also hepatorenal syndrome 
assessment 27, 1 08, 1 5 1 -3, 1 62-6, 467-72 
causes 467, 469-7 1 
complications 472-3 
definition 467 
examinations 1 5 1 -2, 470 
management 27, 1 5 1 -4, 467-73 
management flowchart 1 56, 468 
mortality rates 472-3 
poisoning 234, 241 , 242-5, 247-51  
positioning considerations 47 1 -2 
transplantation criteria 1 55, 1 57, 473 

acute lower gastrointestinal bleeding 1 0- 1 5, 1 46-9, 1 52 ,  
1 59, 1 67-8, 2 1 1- 14, 455-8, 462-6, 474, 6 1 3, 627-3 1 ,  
7 1 2-14 

see also inflammatory bowel disease 
assessment 1 0-1 3, 1 46-7, 1 67, 2 1 1 ,  455-7, 462-5, 

7 1 2-14 
causes 455-6 
emergency surgery 458 
endoscopies 455-8 
flexible sigmoidoscopy 1 46-9, 456-7 
management 1 0- 1 5, 1 67-8, 455-8, 627, 7 1 2- 14  
negative sigmoidoscopy 1 46-9, 456-7 

acute lumbar disc prolapse 433 
see also intervertebral disc disease 

acute malignant porphyria 428, 506 
acute oesophageal disorders 1 35, 459-61 ,  552-4, 659-64, 

7 1 2-14 
acute partial upper airway obstruction 374-7 
acute pericarditis 49-52, 1 55-8, 1 66-8, 280-2, 295, 340-3 

assessment 49, 1 55-8, 1 66, 340-2 
background 49-52, 1 55-9, 1 66-8, 340-3 
causes 341 
drug therapy 342-3 
fever 340-2 
management 340-3 
management flowchart 340-1 
sepsis 342-3 

acute promyelocytic leukaemia (APML) 582-3 
acute pulmonary oedema 1 1- 1 5, 40-5, 69, 7 1 -2, 73-8, 

1 64-8, 200-6, 2 1 3- 14, 301 , 305- 1 0, 3 1 1 ,  3 1 7- 1 9, 
333, 335-6, 350, 35 1-2, 376, 392-3, 541 ,  628-3 1 ,  
652-5, 664, 666-72, 679-80, 693, 697, 702-3 

see also pulmonary oedema 
assessment 1 1 -1 3 , 40-2, 7 1 ,  1 64-6, 200, 2 1 3, 305-7, 

3 1 0, 392-3, 652-5, 664, 679 
causes 2 1 3 ,  306, 307, 376, 666-7 
drug therapy 306, 308 
endotrachial intubation 309 
management 7 1 -2 ,  1 64-8, 200, 2 1 3 , 305- 1 0, 628, 

652-5, 679-80 
management flowchart 305-6 
mechanical ventilation 306, 309- 1 0  

acute respiratory distress syndrome (ARDS) 7 ,  68-72, 74-8, 
2 1 3-14, 230- 1 ,  305, 307, 309- 1 0, 6 1 3, 653, 664, 
677-80 

see also agitation; airway management; dyspnoea; 
sweating; tachypnoea 

assessment 7, 68-7 1 ,  73-7, 2 1 3, 305, 307, 6 1 3, 653, 664 
differential diagnosis 305 
management 7,  74-8, 2 1 3, 309- 1 0, 653, 677-80 



sepsis 230-1 
X-rays 664 

acute respiratory failure 4-5, 1 7-22, 68-72 ,  73-8, 94-7, 
1 1 0--1 6, 1 1 7-22, 233-7

' 
448, 638--42, 646-50, 

677-80, 7 1 3  
see also respiratory failure 
assessment 73-7, 1 1 0- 1 5, 1 1 7-2 1 ,  448 
causes 73-6 
examination 76 
management 73-8 
management flowcharts 74-5 

acute upper gastrointestinal bleeding 1 0-1 5, 47-52, 1 52, 
1 59, 1 67-8, 2 1 1 - 1 4, 447-54, 455, 47 1 ,  474, 6 1 3, 
7 1 2-14  

see also erosive gastritis; gastric varices; Mallory-Weiss 
tears; melaena; oesophageal . . .  ; oesophagitis; peptic 
ulcers 

anticoagulation 449-52 
assessment 1 0- 1 3, 1 67,  2 1 1 ,  447-52, 455, 47 1 ,  6 1 3, 

7 1 2- 1 4  
causes 447-9, 6 1 3  
drug therapy 447-8, 449, 45 1 --4 
endoscopies 447-52 
management 1 0-1 5, 1 67-8, 447-54, 7 1 2- 14  
management flowchart 448 
mortality rates 447, 452 
negative endoscopies 453 

acute vasculitis 89-90, 1 00-2, 1 04-8, 1 1 1-1 6, 1 1 8-22, 
1 40-2, 1 62-8, 1 72-6, 1 77-82, 1 9 1 , 407, 409-1 0, 428, 
439, 440, 56 1 -7 

see also vasculitis 
assessment 89-90, 1 00, 1 1 1 -1 5, 1 1 8-2 1 ,  1 40, 1 62-6, 

1 72-3, 1 77-81 ,  561 -5 
examination 565 
management 1 1 1 - 1 6, 1 1 8-22, 561 -7 
management flowchart 1 1 1 , 1 1 8, 561 , 566 

acyclovir 1 63-8, 1 75-6, 200-6, 428-3 1 ,  706-7 
Addison's disease 1 1 ,  1 7-22, 526-9 

see also acute adrenal insufficiency 
adenosine 40-5, 79-84, 259, 261 ,  263, 272, 273-6, 574-6 
adjuvant analgesics, pal liative care 625-7 
adrenaline 9-1 1 ,  1 3-1 5, 37--45, 69-72, 89-90, 1 79-82, 

2 1 5-20, 252-3, 255-7, 294, 330-2, 349, 372-3, 380, 
489, 506, 5 1 1 - 1 2, 5 1 5-1 7, 5 1 9-20, 525-9, 540-2, 641 

anaphylaxis 9-1 1 ,  1 79-82, 252-3, 255-7, 372-3, 380 
upper airway obstruction 69-72, 1 79-82, 372-3, 380, 

641 
adrenoleukodystrophy 526-9 
advance refusal of treatment statements, legal issues in acute 

medicine 633, 635 
advanced life support resuscitation 36-9, 651-3 
Advanced Life Support Resuscitation Council (ALS) 373, 

65 1-3 
advice agencies, foreign travel 207-8 
Afghanistan, foreign travel 207- 14  
Africa, tuberculosis 426 
after-death considerations, end-of-life care 631 
age of legal capacity 632 
age-related macular degeneration 1 25-3 1 
agitation 4-8, 23-8, 55-9, 74-8, 1 5 1 --4, 6 1 3, 626--3 1 ,  

647-50 
AIDP 441 
AIDS diagnosis 21 5-1 6  

see also HIV 

air embolism 368, 667-72, 674-6 
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airway management 2, 3-8, 1 3- 1 5, 1 6-22, 36-45, 68-72, 
73-8, 85-90, 1 03-8, 1 77-82, 1 99-206, 2 1 6-20, 
233-7, 239--40, 250- 1 ,  2 53, 255, 264, 268, 272, 279, 
283, 284, 293, 306-1 0, 3 1 7- 1 9, 330-2, 345-6, 361 , 
372-7, 378-83, 384-9, 390-5, 396-8, 4 1 9, 422-4, 
442, 447-8, 45 1 --4, 468, 472, 525-9, 530-3, 534-6, 
537-9, 6 1 9-22, 638--42, 646-50, 677-80, 681 -6, 
687-9 1 ,  7 1 2- 14  

see also acute respiratory distress . .  ; asthma; chronic 
obstructive pulmonary disease; continuous positive 
airway pressure; mechanical ventilation; oxygen; 
pneumonia; respiratory system; upper airway 
obstruction 

anaphylaxis 253, 255 
background 2 ,  3-8, 1 3- 1 5, 1 6-22, 36-45, 68-72, 73-8, 

85-90, 1 03-8, 1 77-82, 1 99-206, 2 1 6-20, 373-7, 
384-6, 387, 638-42, 646-50, 677-80, 681 -6, 687-91 

bag-mask ventilation 4-5, 38-9, 68-72, 75-8, 1 03-7, 
373, 376, 384, 638--40, 678-80 

drowning 6 1 9-22 
endotrachial intubation 4-7, 1 6-22, 38-9, 74-8, 234, 

235, 239--40, 309, 373-7, 384, 447-8, 451--4, 472, 
620-2, 641-2, 646, 7 1 2- 14  

head tilt and chin lift 7 ,  38-9, 638-9 
i-gel 373, 376, 641 
jaw thrust 38-9, 638-9, 640 
laryngeal mask airway (LMA) 373-7, 641-2 
medical therapies 372-3, 380, 627, 641 
nasopharyngeal airway 4-5, 38-9, 88, 373, 638--40, 680, 

681-6 
nebulized adrenaline 69-72, 1 64, 1 79-82, 375, 380, 627, 

641 
non-invasive techniques 4-5, 7, 1 3- 1 5, 75-8, 384-6, 387, 

638--4 1 ,  646-50, 678-80 
oropharyngeal (Guedel) airway 38-9, 638--40 
poisoning 233-7 
procedures 4--5, 7, 1 3-1 5, 38-9, 68-72, 373-7, 384-6, 

387, 638-42, 646-50, 677-80 
suction procedures 4, 7 ,  38-9, 638 
supraglottic airways 38-9, 373-7, 641 
surgical airway 375-7, 642 
two-handed bag-mask ventilation 639--40 

alanine aminotransferase (ALT) 1 53-4, 469-7 1 ,  476-7, 
478-80, 572-6, 579-83 

albumin 1 9-22, 27, 8 1 --4, 1 4 1 -2 ,  1 54, 1 55-9, 246--51 ,  
47 1 -2, 474-5, 477, 5 1 4- 17 ,  579-83 

alcohol misuse 7, 1 7-22, 23, 25-8, 54-9, 62-6, 75-8, 95-7, 
1 03-8, 1 1 4-1 6, 1 1 9-22, 1 34-6, 140-2, 1 50--4, 1 93, 
2 1 3- 14, 233, 235-9, 249-5 1 ,  254, 280--2, 377, 4 1 8, 
423, 428, 429, 438, 449, 455-8, 459-6 1 ,  470-5, 
476-7, 479-80, 488-90, 496-8, 520, 572-6, 593, 
598-� 6 1 2-1� 6 1 5, 6 1 7, 620-2 

assessment 7,  1 7-19 ,  25-8, 54, 62-3, 95, 1 93, 2 1 3 , 
6 1 2- 14, 6 1 7  

background 7 ,  1 7-22, 23, 2 5-8, 54-9, 62-6, 75-8, 95-7, 
1 03-8, 1 1 4-1 6, 1 1 9-22, 1 34-6, 1 40-2, 1 50--4, 1 93, 
2 1 3-14, 236-8, 428, 429, 470, 474, 476-7, 6 1 2- 14, 
6 1 7, 620-2 

common medical problems 54-9, 6 1 3  
consumption levels 6 1 2- 1 3  
dependence assessments 76, 6 1 2- 14  
depression 6 1 3  
hallucinations 23, 6 1 3  
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alcohol misuse (Continued) 
high-risk levels 6 1 2  
management o f  withdrawal 1 03,  1 08, 204, 6 1 3  
palpitations 54-9 
psychiatric assessments 25, 6 1 2-1 3 
questionnaires 6 1 2  
seizures 62-6, 1 03-8, 6 1 3  
smoking 6 1 3  
thiamine 7 ,  1 03-7, 233, 477, 6 1 3  
vitamin B compound 6 1 3  
vitamin C 6 1 3  
Wernicke encephalopathy 7 ,  1 7-19 ,  22, 26-8, 1 03-5, 

233, 488-90, 6 1 3  
alcohol withdrawal 23, 25-8, 58-9, 1 03-8, 204, 236-8, 

428, 477, 6 1 3  
alcoholic hepatitis 1 08, 1 42, 1 50-4, 470, 474, 476-7, 6 1 3  

see also liver . 

assessment 1 08, 1 42 ,  1 50-3, 476-7, 6 1 3  
definition 476 
discriminant function (DF) 476-7 
management 1 50-4, 476-7, 6 1 3  
mortality rates 476 

aldosterone 349 
alemtuzumab (Campath) 579-83 
alimentary examination, strokes 405 
alkaline phosphatase (ALP) 47 1 ,  579-83, 593 
alkalis 239, 246-51 
alkalosis 247-5 1 ,  5 1 2, 523-4 

see also metabolic . . .  ; respiratory . 
Allen test 673 
allergens 9-1 1 ,  1 72-6, 1 77-82, 1 85, 252-7, 546-7, 560 

see also anaphylaxis 
allopurinol 553-4, 560 
alpha adrenergic blockade 1 55-7, 540-2 
alteplase 292-7, 360-5, 403-1 1 ,  585-8 
alveolar disease, X-rays 660-4 
alveolar-oxygen difference 679-80 
alvioli 6 1 9-22 
Alzheimer's dementia 1 97-8 

see also dementia 
AMAN (acute motor axonal neuropathy) 441 
Amanita phalloides poisoning 1 63-8, 469-70 
amantadine 429 
amaurosis fugax 1 0 1 ,  1 23-3 1 ,  562-5 
ambulatory emergency care (AEC) 

flowchart 2 
Guillain-Barre syndrome (GBS) 438-9 
pulmonary embolism (PE) 363-5 
transient ischaemic attack (TIA) 4 1 6  

amikacin 228, 484-6 
amiloride 1 56-9, 509- 1 2  
aminoglycoside 1 63-8, 228, 229, 23 1 ,  484-6, 520 

see also azloci llin; gentamicin 
aminophylline 4 1-5, 2 55, 379-82, 387-8 
amiodarone 1 4- 1 5, 37-45, 1 30, 259, 267, 271 ,  275, 279, 

281 , 3 1 5- 1 6, 392, 530-3, 596 
amitriptyline 1 22, 437-4 1 ,  627-31 
amlodipine 3 1 6, 3 5 1 -2 
ammonia 47 1 -2 
amnesia 25-8, 30-3, 4 1 3- 14  
amniotic fluid embolus 1 99-202 
amoebic dysentery 1 45-9, 209, 21 O 
amoxicillin 229, 336-8, 385-7, 394-5, 424-7, 484-6, 

553-4 

amphetamines 26-8, 54-9, 1 00-2, 1 06-8, 235-8, 349, 428 
amphotericin 1 63-8, 427, 520 
ampicillin 2 1 -2 
Amsler grid 1 25 
amylase 8, 79-84, 1 58, 227, 464-5, 47 1 ,  478-80 
amyloidosis 96, 1 39-42, 3 1 3, 410 ,  526-9, 586-8 
anaemia 54-9, 1 50-4, 200-6, 2 1 3- 14, 307, 329, 332, 338, 

469, 526-9, 555-7, 569-76, 58 1 -3, 587-8, 627-3 1 ,  
679-80 

see also blood counts 
anaemia of chronic disease (ACD) 57 1 -6 
anaesthetics 7, 1 34-6, 1 57, 238, 330, 374-7, 447-52, 474, 

530-3, 534-6, 642, 667-72, 673-6, 688, 692-4, 
709- 1 0, 7 1 2-13  

anal tone, spinal cord compression 1 1 2, 433 
analgesia 24-8, 1 1 1 ,  1 1 5, 1 1 8, 1 22, 1 39-42, 1 7 1 -6, 1 88-9, 

203-6, 289, 323-5, 340-3, 347-9, 350, 394-5, 4 1 9, 
426, 43 1 , 432-5, 437-41 , 459, 462-6, 478-80, 545-8, 
553-4, 556-7, 560, 601-4, 607, 609-1 1 , 625-3 1 ,  642, 
682, 693-4, 699-702 

see also aspirin; ibuprofen; NSAIDs; opioids; pain 
background 1 4 1 -2, 203-6, 601 -4, 609-1 1 ,  625-3 1 ,  

699-702 
palliative care 625-6 
titration 603-4, 627-31 
WHO ladder 625-6 

anaphylaxis 9-1 1 ,  69-72, 1 78-82, 202-6, 252-7, 301 , 
372-7, 378, 380, 587-8, 6 1 3  

see also upper airway obstruction 
adrenaline 9-1 1 ,  1 79, 252-3, 372-3, 380 
allergic reactions without anaphylaxis 2 57 
assessment 9-1 1 ,  69-7 1 ,  1 78-8 1 ,  202-6, 252-4, 255, 

372. 378, 380 
causes 252, 253, 254 
differential diagnosis 1 78, 252, 255, 378, 380 
management 9-1 1 ,  69-72, 1 78-82, 202-6, 252-3, 

255-7, 372-7 
management flowchart 1 78, 252-3 
manifestations 252, 254 
strider 252-3, 254-5, 373-4, 380 

aneurysms 7, 295, 324-6, 4 1 8-2 1 ,  659-64, 674-6 
angina 47-52, 303, 385, 5 1 0  
angiodysplasia 449, 456-8 
angioedema 9-1 1 ,  1 77-82, 252-5, 373, 380 

see also skin . . .  ; upper airway obstruction; urticaria 
alert 1 79 
assessment 1 77-81 
definition 1 77 
management 1 77-82 

angiography 1 9-22, 37-45, 48-52, 89-90, 1 92 ,  298-304, 
358-63, 397-8, 409-1 1 ,  4 1 5- 1 7, 41 9-20, 456-8, 
674-6 

angiotensin receptor blockers (ARB) 1 63-8, 295, 303-4, 
3 1 4- 1 �  35 1-2, 503-7, 5 1 1 - 1 2  

angle-closure glaucoma 1 24-30 
anion gaps 249-5 1 , 496-8 
anisocytosis 57 1 -6 
ANKH gene 555-7 
ankylosing spondylitis 1 83-6, 7 1 1 
anorexia 1 8-22, 1 25-3 1 ,  205, 2 1 1 ,  462-6, 526-9 
ant-TNF therapy 426, 554 
antacids 5 1 9-20 
antecubital Iossa veins 665-72 
anterior uveitis 1 24-3 1 ,  1 46-9 



anthrax 209 
anti-arrhythmics 237-8, 240, 244-5, 259-6 1 ,  263-7, 

269-7 1 ,  284, 5 1 0-1 2 
see also arrhythmias 

anti-embolism stockings 393, 408, 463 
anti-mitochondrial antibody (AMA) 1 52 
anti-muscarinics 385, 626-31 
anti-nuclear antibody (ANA) 1 52, 1 66-8 
anti-thymocyte globulin 579-83 
antiangiogenic therapy 606-1 1 
antibiotics 2 1 -2, 83-4, 98- 1 02 ,  1 34-6, 1 38-42, 1 5 1 -4, 

1 59, 1 63-6, 1 84-6, 1 90-3, 1 97-8, 203-6, 209-14, 
226, 227, 228-9, 23 1 ,  252, 2 54, 309- 1 0, 332, 333-8, 
341-3, 344-6, 375-6, 380, 382, 385-7, 389, 390-5, 
397-8, 408, 422-7, 428, 429, 451-4, 460, 462-6, 
469-73, 478-80, 481 -6, 525-9, 53 1 -3, 544-8, 553-4, 
559-60, 577-83, 603-4, 606-1 1 ,  622, 627-3 1 ,  
646-50, 672, 706-7 

see also individual topics/types 
courses 23 1  
good practice 228-9, 23 1  
resistance 1 45, 1 97, 228, 23 1 ,  486 

anticholinergics 23-8, 58-9, 235-8, 609-1 1 
anticoagulation 33, 1 04-7, 1 42 ,  1 92-3, 200-6, 238, 2 8 1 ,  

295-7, 298-304, 3 1 4- 1 6, 33 1 -2 ,  340-3, 345-6, 
353-7, 360-1 , 363-5, 406, 4 1 0, 4 1 6, 4 19, 433, 
449-52, 462-3, 498, 526-9, 537-9, 584-8, sickle cell, 
608, 627-3 1 ,  666, 688, 692-4 

see also bleeding; direct-acting oral . . .  ; heparin; 
rivaroxaban; vitamin K; warfarin 

acute upper gastrointestinal bleeding 449-52 
age factors 33, 592-9 
background 33, 1 04-7, 1 42 ,  1 92-3, 200, 353-7, 363-5, 

4 1 0, 4 1 6, 4 1 9, 433, 449, 462-3, 584-8, 589-600, 608, 
627-3 1 ,  666, 688, 692-4 

bleeding management 596-600 
deep vein thrombosis (DVT) 353-7, 589-600 
duration 354-6, 363-4 
duration following VTE 595 
indications 33, 589-600 
invasive-procedure timings 599-600 
management 589-600 
pulmonary embolism (PE) 363-5, 592-9 

anticonvulsants 1 04-8, 553-4, 627-31 
see also carbamazepine; phenobarbitone; phenytoin; 

sodium valproate 
antidepressants 32, 54-9, 236-8, 506-7, 627-31 
antidotes, poisoning 5, 7 ,  234, 235, 238, 241-5 
antidromic tachycardia 263, 264, 270 

see also pseudoventricular . 
antiemetics 47-52, 1 02 ,  1 33-6, 203-6, 289-9 1 ,  459-61 ,  

604, 625-6, 629 
see also nausea; vomiting 
types 1 36 

antifungals 596, 6 1 0-1 1 ,  622 
antihistamines 1 36, 1 80-2, 1 97-8, 239, 243-5, 253, 255 

types 1 80 
antihypertensives 32-3, 1 97,  203-6 
antimicrobials, urinary tract infection (UTI) 484-6 
antineutrophil cytoplasmic antibodies (ANCAs) 90, 1 52, 1 66, 

381 , 564, 566 
antiplatelet agents 1 27-9, 29 1-7, 30 1 -4, 404-6, 4 1 4-1 5, 

4 1 6, 45 1-2 ,  455-8, 593-600 
see also anticoagulation; aspirin; clopidogrel; ticagrelor 

antipsychotics 54-9, 1 36, 1 68, 236-8, 507 
see also phenothiazines 
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antitachycardia pacing 263-7, 268-7 1 ,  367-70 
see also pacemakers 

antithrombin Ill deficiency 355, 589-90 
antivirals 98- 1 02 
anuria 1 65-8 
anxiety 25-8, 54-9, 1 35, 489, 6 1 3 ,  626-3 1 
anxiolytics 7, 1 8-22, 1 04-8, 233, 6 1 3, 620-2, 628, 699-702 

see also citalopram; lorazepam; midazolam 
aortic dissection 46-52, 6 1-6, 1 39-42, 1 6 5-8, 1 88-9, 

202-6, 289, 32 1-7, 345, 347-9, 409, 4 1 0, 459, 540-2, 
564-5 

assessment 46-50, 5 1 -2 ,  6 1 -3, 65, 1 39, 142, 165, 188, 
202-6, 32 1-3, 324-6, 409 

definition 32 1 ,  322 
examination 323 
hypertension 34 7-9 
management 202-6, 32 1 -7, 347-9 
management flowchart 322 
mortality rates 32 1 ,  323 
problems 326-7 
types 32 1 ,  322, 326 

aortic regurgitation 1 1 - 1 3, 307, 3 1 7- 1 9, 32 1-7, 329-32, 
334, 335-8, 349 

see also heart valve disease 
management 329-32 

aortic root abscess 288, 654 
aortic stenosis 1 1 - 13 ,  65-6, 307, 3 1 1 -1 3, 3 1 8-19 ,  328-32, 

334-8, 654 
see also heart valve disease 
management 329-30, 332, 654 

aortic valve replacement 589-90 
APACHE I I score 479 
apixaban 449, 585-8, 596-600 
aplastic crisis 603-4 
appendicitis 1 39, 1 42, 229, 23 1  
apraxia 95-7 
apyrexia 23 1  
arboviruses 207-14  
argon-plasma coagulation 453-4 
arreflexia 441 
arrhythmias 4-8, 9, 1 1- 1 5, 39-45, 47-52, 53-9, 6 1 -6, 1 04, 

1 1 5, 237-8, 240, 244-5, 249-5 1 ,  259-62, 263-7, 
268-7 1 ,  272-7, 279-82, 283-8, 289, 294-7, 301 ,  
303-4, 305, 307, 3 1 4, 3 1 7- 1 9, 328, 366-70, 381 , 388, 
397, 438, 5 1 0- 1 2, 535-6, 540-2, 606-1 1 ,  6 1 7- 1 8, 
62 1 ,  623-4, 688, 692-5 

see also acute . . .  ; bradycardia; cardiovascular system; 
palpitations; tachycardia; ventricular . 

management 4-8, 1 3- 1 5, 39-45, 47-50, 54-9, 259-6 1 ,  
264, 294, 366-70, 6 1 7-1 8, 692-5 

plasma potassium concentration 5 1 0- 1 2, 693-4 
poisoning 237-8, 240, 244-5, 249-51 
types 54-5 

arrhythmogenic right ventricular cardiomyopathy 269 
arsenic 238 
arterial atherothromboembolism, cerebral infarction 409 
arterial blood gases (ABG) 5, 8, 1 1 -1 3,  1 9-22, 27, 40-5, 

68-72, 73-8, 79-84, 90, 1 04-7, 1 1 5, 1 36, 1 4 1 -2, 
1 66-8, 200-6, 2 1 6-20, 382, 384-9, 393-5, 495, 62 1 ,  
624, 677-80 

arterial blood sampling 1 66-8, 2 1 6-20, 673-4, 675 
arterial cannulation 674-6 
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arterial monitoring 40-5, 74-8, 1 9 1 -3, 229-30, 235-8, 
239-40, 244-5, 253-7, 308, 3 1 3-1 6, 359-6 1 , 471-3 

arterial oxygen tension 5, 74-8, 677-80 
arterial pH 8, 1 1- 1 3, 1 9-22, 42-5, 70-2, 75-8, 79-84, 

1 04-7, 14 1-2 ,  20 1-6, 2 1 7, 246-5 1 ,  308-1 0, 3 1 3- 14, 
3 1 9, 384-9, 395, 424, 47 1 ,  498, 62 1 ,  624, 646-50, 
674-6, 677-80 

see also acid-base disorders 
background 70-2, 677-80 

arterial stenosis 327 
anefltic ischaemic optic neuropathy (AION) 1 28-9 
arteritis 4 1 5- 1 6, 426 
artesunate 2 1 2- 1 4  
arthralgia 1 83, 564 
arthritis 1 83-6, 1 9 1 -3 ,  226, 227, 229, 232, 373, 400, 546, 

555-7, 558-60, 709-1 1 
see also acute . . .  ; osteo . . .  ; poly . . .  ; psoriatic . .  

reactive . . .  ; rheumatoid . . ; septic . 
background 1 83-6, 1 9 1 -3, 558-60, 709- 1 1 
causes 1 83-4, 1 86 
definition 1 83 
management 1 83-6 
management flowchart 1 84 
synovial fluid analysis 7 1 1 

asbestos 87, 663 
ascites 27, 79-84, 1 5 1 -4, 1 55-9, 205-6, 3 1 2- 1 3, 449, 

470-1 , 473-5, 476-7, 600, 605, 653-4, 655 
see also abdomen . . .  , liver . . .  ; spontaneous bacterial 

peritonitis 
assessment 1 55-9, 205 
background 8 1 -4, 1 5 1 -4, 1 55-9, 205-6, 470-1 ,  473-5, 

476-7, 600, 653-4, 655 
ca uses 1 5 5-8 
definition 1 55 
diagnostic aspiration 1 55-8 
drug therapy 1 56-9 
grades 1 56-7 
management 1 55-9, 205, 474, 600, 653-4, 655 
management flowchart 1 56 
mortality rates 1 55 

aspartate aminotransferase (AST) 1 53-4, 469-7 1 ,  476-7, 
572-6 

Aspergillus 338 
aspiration of gastric contents 38-9, 76, 1 1 6, 307, 372-3, 

375-7, 397-8, 471 , 473-4, 498, 499-500, 608, 
638-42, 7 1 3- 1 4  

see also vomiting 
mortality rates 375-6 
pneumonia 1 97-8, 397-8 
upper airway obstruction 38-9, 76, 372-3, 375-7, 

638-42 
aspiration of joints 1 84-6, 556-7, 558-60, 709-1 1 
aspiration of knee joint 1 84-6, 709- 1 1 

see also arthritis 
aspirin 1 02, 1 1 1 , 1 1 8, 1 26-3 1 ,  1 63-8, 1 97-8, 237-8, 281 , 

290-1 , 295-7, 298-304, 388, 404-6, 408, 4 10, 4 14, 
4 1 6, 453, 585-8, 598-9 

see also salicylates 
asterixis 27, 76-8, 1 5 1 -4, 470 
asthma 68-72 ,  74-8, 86-90, 1 74-6, 200-6, 250- 1 ,  253, 

255, 256, 282, 295, 36 1-3, 378-83, 400, 647, 655, 
663-4, 679-80 

assessment 68-7 1 ,  72, 74-7, 86-8, 1 74, 200, 378-8 1 ,  
655, 663-4, 679-80 

chronic obstructive pulmonary disease (COPD) 378, 380 
definition 378 
differential diagnosis 378, 380 
discharge planning 379, 382 
immediate management 378-9 
management 72, 74-8, 200, 378-82, 647, 655, 663-4, 

679-80 
mortality rates 378 
pitfalls 382 
pregnancy 382 
severity assessments 378, 381 
steroids 379-82 

asystole 37-45, 670 
ataxia 94-7, 1 1 2- 1 6, 406, 4 1 3-1 4, 444-5, 501 -7, 5 1 8-20, 

6 1 3  
atenolol 1 97-8 
atherosclerosis 1 39-42, 202-6, 41 5-1 6, 562 
atherothromboembolic ischaemic strokes, definition 4 1 0  
atherothromboembolism 1 29-30, 41 5- 1 6  
atopic dermatitis 1 7 1 -6, 549-54 
atorvastatin 297 
atovaquone 2 1 2-14, 2 1 9-20 
atrial fibrillation (AF) 1 4-1 5, 54-9, 63-6, 1 39-42, 2 59-6 1 , 

268-7 1 , 274, 275, 279-82 , 284, 294, 3 1 4- 1 6, 3 1 8- 1 9, 
330-2, 367-70, 387-8, 409-1 0, 4 1 2, 4 1 5- 1 7, 420, 
5 1 0-1 2, 530, 532, 540-,,2 ,  589, 592-9, 6 1 7- 1 8, 624, 
692-5 

assessment 1 4, 54-9, 63, 1 39, 279-82, 387, 6 1 7  
associated disorders 280 
cerebral infarction 4 1 0  
drug therapy 279, 281 -2 ,  4 1 0, 592-9 
management 1 4- 1 5, 54-9, 279-82, 3 1 4- 1 6, 330-2, 

367-70, 388, 4 1 0, 4 1 6, 592-9, 6 1 7- 1 8, 692-5 
management flowchart 279-80 
thromboprophylaxis 54, 279, 280 

atrial flutter 54-9, 261 , 263, 264, 270, 272, 273-7, 279-82, 
284, 3 1 4, 3 1 8-1 9, 692-5 

see also Wolff-Parkinson-White syndrome 
assessment 54-5, 279-82 
drug therapy 279, 281-2 
management 54-9, 279-82, 692-5 
management flowchart 279-80 
thromboprophylaxis 54, 279, 280 

atrial flutter with AV conduction instability 274, 277 
atrial myxoma 62-3, 409, 4 1 0  
atrial tachycardia 55-9, 261 , 272, 275, 367-70 
atropine 1 4-1 5, 41 -5, 53-9, 238, 259, 283, 284-8, 294, 

685 
auditory hallucinations 23-8 
aura, migraine 1 0 1 ,  1 02, 1 26-3 1 ,  4 1 4  
auscultation 642 
autoimmune hepatitis 469-7 1 
autoimmune thyroid disease 526-9 
autonomy, legal issues in acute medicine 632-4 
AV block 4 1-5, 63-6, 26 1 ,  283-8, 294, 3 1 4- 1 6, 5 1 0- 1 2, 

5 1 8-20, 624, 685-6 
see also first-degree . ; second-degree . .  ; third-

degree . 
assessment 4 1 ,  63, 261 ,  283-8, 624, 685 
causes 288, 624 
classification 283, 284 
differential diagnosis 261  
management 283-8, 685-6 
management flowchart 283 



AV nodal re-entrant tachycardia (AVNRT) 273, 274, 276 
AV re-entrant tachycardia 55-9, 260, 26 1 ,  273, 274, 276 
AV re-entrant tachycardia involving accessory pathway 

(AVRT) 55-9, 273 
AVPU score 96-7, 235 
awake fibreoptic intubation 374 
axillary artery 675-6 
axons 95-7, 441 
AXR 462 
azathioprine 1 34-6, 462-6 
azithromycin 1 45-9, 209- 14  
azloci ll in 23 1  
aztreonam 2 3 1  
azygos lobe 658-64 

back blows, upper airway obstruction 372-6 
bacteraemia 341 ,  481 -6 
bacteria 98, 1 42 ,  1 44-9, 1 5 1 -4, 1 57-9, 1 7 1 -6, 207-14, 

2 1 6-20, 226, 227, 228-9, 23 1 ,  232, 2 5 1 ,  252, 254, 
309- 1 0, 332, 333-8, 341-3, 344-6, 390-5, 396-8, 
422-7, 428, 430, 443-5, 452-3, 478-80, 544-8, 
569-76, 602-4, 672, 7 1 1 

see also individual organisms; infections 
enteric fevers 98, 207-14, 428 
spontaneous bacterial peritonitis (SBP) 26-8, 1 55-9, 

474-5 
bacterial meningitis 1 7-22, 27, 28, 92-7, 98- 1 02 ,  1 06-8, 

208- 1 4, 2 1 5-20, 226, 229, 232, 2 5 1 , 422-7, 428, 430, 
443-5, 705-7 

see also headache 
antibiotics 422, 423, 424-7, 428 
assessment 1 7- 19 ,  2 1 -2 ,  28, 92-4, 96, 98- 102 ,  208, 2 1 3, 

2 1 5-20, 422-4, 430, 705-7 
close contacts 426 
differential diagnosis 423, 428, 430 
drug therapy 422, 423, 424-7 
management 2 1 -2 ,  98- 1 02 ,  208, 2 1 3, 422-7, 428, 

706-7 
management flowchart 208, 422 

bacterial swabs 2 1 0, 228, 430 
bacterial tonsilitis 425 
bag-mask ventilation 4-5, 38-9, 68-72, 75-8, 1 03-7, 373, 

376, 384, 638-40, 678-80 
Bair-Hugger blanket 550, 6 1 6- 1 8  
Baker's cyst 1 9 1 ,  356 
balance, falls in older people 30-3, 1 9 5-8 
balloon angioplasty 1 5, 42 1 ,  574 
balloon valvotomoy 1 5, 330-2, 574 
barbiturates 20-2, 235-9, 241 
barotrauma 78, 640 
Barrett's oesophagus 459-61 
Bartone/la 338 
Bartter/Gitelman syndrome 5 1 2 ,  520 
basal cisterns 4 1 8-2 1 
basophils 570-6 
Batson's plexus 432 
batteries, cardiac devices 368-70 
bed linings, skin failure 554 
bee stings, anaphylaxis 254, 256 
Behcet's disease 1 74-6, 355 
belching 5 1 -2 
bendamustine 579-83 
benzodiazepines 7, 1 9-22, 24-8, 75, 1 04-8, 235-8, 3 5 1 ,  

429, 473, 6 1 3, 629-31 

see also diazepam; lorazepam; midazolam 
Beriplex 597-8 
Berlin blue antidote 238 
best gaze examination, strokes 405 
best language examination, strokes 406 
beta-adrenergic blockers 54-9, 349-52 

see also esmolol 

Index 121 

beta-blockers 4 1-5, 1 98, 238, 257, 263, 269, 273, 274, 28 1 ,  
284, 290- 1 ,  295, 297, 298-304, 3 1 4- 1 6, 330-2, 
347-52, 388, 438, 530-3 

see also hypertension; labetalol 
beta-lactam antibiotics 1 63-8, 2 52, 254 
bevacizumab 606-1 1 
bicarbonate 1 64-8, 201-6, 496-8, 502-7, 5 1 1 - 1 2, 554 
bicuspid aortic valve 52, 323, 328-32, 334 
bilateral blindness 4 1 3  
bilateral positive airway pressure (BiPAP) 77-8, 620-2, 

647-50 
bilateral pulmonary infiltrates, sepsis 230 
bile duct 1 50-4 
biliary colic 1 35, 1 52-4, 478-80 
biliary tract disorders 47-52, 1 40-2, 1 50-4, 226, 456, 

470-5, 478-80 
bilirubin 1 01 -2 ,  205-6, 230, 241 -5, 332, 41 9-20, 423-4, 

469-75, 476-7, 579-83, 588, 593, 705-7 
see also haemoglobin 
definition 1 0 1  
poisoning 241-5 

biopsies 89-90, 1 7 1 -6, 2 1 7, 462-6, 550-4, 561  
bisoprolol 3 1 4- 1 6, 35 1-2 
bisphosphonates 5 1 6-1 7, 522-4, 627-31 
bivalirudin 302 
blackouts 4 1 3- 14  
bladder 9-1 1 ,  1 39-42, 1 57, 1 63-8, 1 88-9, 1 96-8, 294, 

306, 323-4, 405, 409, 432-5, 450, 481-6, 498, 506-7, 
525-9, 577, 607- 1 1 ,  6 1 7- 1 8, 65 1 -2, 654-5 

catheters 9-1 1 ,  1 39-42, 1 63-8, 294, 306, 323-4, 409, 
432-5, 450, 481 -6, 498, 506-7, 525-9, 577, 
6 1 7- 1 8  

ultrasound-guided approach 1 96, 65 1-2 ,  654-5 
voiding 655 

bladder stones 482-6 
blast cells 570-6 
Blatchford scores 448, 450, 451 

see also haemoglobin; systolic blood pressure; urea 
bleeding 1 0- 1 5, 1 2 7-9, 145-9, 1 52 ,  1 59, 1 67-8, 30 1 -2 ,  

447-54, 455-8, 466, 569-76, 577-83, 584-8, 593-9, 
627-3 1 ,  665-72, 674-6, 688-9 1 ,  697, 706-7, 709, 
7 1 2-14  

see also acute lower gastrointestinal bleeding; acute upper 
gastrointestinal . .  ; blood . . .  ; coagulation system; 
hypotension; shock 

acute coronary syndrome (ACS) 301 -2 
assessment 1 0- 1 3, 1 27-9, 145-9, 1 67,  584-7, 596-9 
causes 1 45, 584-5, 596-9, 697, 706 
diarrhoea 462, 466 
disorders 584-8 
drugs 584-8, 596-9 
HAS-BLED scores 592-3 
inflammatory bowel disease (IBD) 456, 458, 466 
management 1 0-1 5, 1 67-8, 584-8, 596-9, 

627-31 
bleomycin 606-1 1 
bloating 1 39-42 
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blood count 8, 1 1 -1 3, 1 9-22, 27, 32-3, 48-52, 77, 90, 
1 04, 1 1 5, 1 36, 1 41 -2 ,  1 46, 1 53-4, 1 66, 1 74, 1 85, 1 92, 
2 1 0, 2 1 7, 227, 230, 23 1 ,  232, 237-8, 241 -2, 290-1 , 
299-300, 308- 1 0, 3 1 3, 3 1 9, 323, 332, 335-6, 349, 
356, 387, 393-5, 406, 4 1 9, 420, 424, 425, 429-30, 
439, 450-2, 455-8, 464-6, 47 1 ,  476-7, 483-6, 490, 
496-8, 508-1 2, 5 1 6-1 7, 527-9, 541 -2 ,  546, 551 , 553, 
557, 558-60, 56 1 -3, 565, 569-76, 577-83, 584-8, 
602-3, 6 1 6, 62 1 ,  624, 705-8 

see also blood films 
background 1 1-1 3, 48-50, 1 53, 569-76, 577-83 
heart failure 3 1 3  
interpretation 569-76, 578-83, 584 
normal values 570 
poisoning 237-8, 241-2 
sepsis 8, 227, 230, 23 1 ,  232 

blood cultures 8, 1 9-22, 27, 79-84, 98- 1 02 ,  1 36, 1 74, 1 92, 
2 1 0, 2 1 2-1 4, 2 1 6-20, 226, 227-8, 309, 3 1 9, 332, 
333-6, 338, 341 -3, 393-5, 424-7, 471 -4, 478-80, 
496-8, 527-9, 55 1-4, 558-60, 578-83 

infective endocarditis 333-6, 338 
sepsis 226, 227-8, 309, 472-3 

blood films 569-76, 578-83, 584-8, 602-3 
see also blood counts 
interpretation 569-76, 578-83, 584 

blood glucose 5-8, 1 1 -1 3 , 1 8-22, 24-8, 32-3, 42-5, 56, 
70-2, 92-3, 1 03-7, 1 1 5, 1 22 ,  1 27-9, 1 36, 1 41 -2 ,  1 52, 
1 66-8, 1 74, 1 92, 200-6, 2 1 0, 2 1 3, 2 1 6, 2 1 7, 227, 
233-7, 239-40, 242-5, 260- 1 ,  282, 290-1 , 296, 
299-301 ,  308-10,  3 1 3, 3 1 9, 323, 335-6, 349, 403-6, 
4 14, 4 1 5- 1 6, 4 1 9, 424-7, 439, 467-75, 483-6, 
488-90, 491 -4, 495-8, 499-500, 502-7, 508-12 ,  
5 1 9-20, 523-4, 527-9, 538-9, 554, 561 ,  565, 606-1 1 ,  
6 1 6-1 8, 620-2, 624, 708 

see also hyperglycaemia; hypoglycaemia; insulin 
poisoning 233-7, 239-40, 242-5 
sepsis 227 

blood pressure 4-8, 9-1 5, 3 1 -3, 48-52, 53-9, 62-6, 76-8, 
99- 1 02 ,  1 2 5-3 1 ,  1 39-42, 1 62-6, 201-6, 225-7, 
229-30, 233-8, 239-40, 243-5, 252-7, 259-6 1 ,  267, 
27 1 , 274-5, 280-2, 289, 291 , 300-4, 306-10 , 3 1 1 - 1 3, 
3 1 7-20, 323-7, 330-2, 341 -3, 344-6, 347-52, 360-5, 
393-5, 397-8, 405-1 1 ,  4 1 9-2 1 ,  447-52, 457-8, 
472-5, 498, 502-4, 525-9, 530-3, 537-9, 540-2, 
592-9, 6 1 8, 620-2, 674-6, 692-5, 697-702 

see also hypertension; hypotension 
acute arrhythmias 259-61 
anaphylaxis 252-7 
poisoning 235-,,8, 239-40 
sepsis 225-7 

blood products, anaphylaxis 254 
blood transfusions 1 0- 1 5, 1 5 1 ,  307, 450-4, 455-8, 470, 

579-80, 587-8, 594, 597-9, 602-3, 604, 627-3 1 
blunt dissection technique 700-2 
blurred vision 1 07-8, 1 27-3 1 ,  489 

see also visual . 
body mass index 3 1 2-1 3 
body piercings 1 5 1 ,  470 
Boerhaave syndrome 459-61 
bone cancer 5 1 5- 1 7, 582, 609-1 1 ,  627-31 
bone demineralization 249-51 
bone injuries 1 68, 1 9 1 -3, 624 
bone marrow 2 1 5-20, 552-4, 57 1 -6, 577-83, 587-8 
bone metastases 1 93, 5 1 5- 17 ,  582, 609-1 1 ,  627 

bone protection, prednisolone 465-6, 477 
borreliosis 209 
botulism 250, 436, 440 
bowel obstructions 77, 1 34-6, 1 38-42, 1 96-8, 605, 

609-1 1 ,  629-3 1 ,  647 
see also abdominal pain; vomiting 

brachia! artery 675-6 
bradycardia 1 4- 1 5, 39-45, 53-9, 63-6, 76-8, 1 98, 259-6 1 ,  

267, 27 1 , 283-8, 292, 294-5, 3 1 4- 1 6, 368-70, 374-7, 
438, 534-6, 6 1 7, 685-6 

see also arrhythmias; heart rates; junctional . . .  ; sinus . 
assessment 1 4, 53, 63, 261 ,  283-8, 294-5, 6 1 7, 685 
causes 284, 292, 294-5 
classification 283, 284 
differential diagnosis 261  
drug therapy 284, 294 
management 1 4- 1 5, 39-45, 53, 283-8, 294-5, 368-70, 

685-6 
management flowchart 4 1 ,  283 

bradykinin 1 8 1 -2 
bradypnea 534-6 
brain 5-8, 1 7-22, 26-8, 42-5, 60-6, 92-7, 1 1 0- 1 6, 

1 23-3 1 , 2 1 5-20, 250-1 , 3 1 1 , 3 1 3, 349, 387, 407, 4 14, 
423, 426, 428, 430, 443-5, 506, 538-9, 607-1 1 ,  629 

see also coma; neuro . . .  ; raised intracranial pressure 
acid-base disorders 250-1 

brain abscesses 1 00-2, 1 06-8, 423, 426, 428, 443-5 
brain ischaemia 326 
brain metastases 26-8, 443-5, 607-1 1 ,  629 
brain natriuretic peptide (BNP) 56, 7 1 ,  77,  1 55-8, 3 1 1 ,  3 1 3, 

387, 608 
brain scans 349, 538-9 
brain tumours 1 7-22, 26-8, 1 00-2, 1 04-7, 1 35, 407, 4 14, 

430, 443-5, 506 
brainstem 1 7-22, 94-7, 1 1 2-1 6, 1 2 1 -2, 407, 440 
Brazil nuts, anaphylaxis 252, 254, 256 
breakthrough pain 625-6 

see also pain 
breast cancer 432, 469, 5 1 5- 17 ,  581 -3, 6 1 1 
breastfeeding 354, 363, 489-90 
breathing asynchrony problems, non-invasive ventilation 

(NIV) 648, 649 
breathlessness 1 2- 1 3, 47-52, 53-9, 68-72, 87-90, 1 56-9, 

1 99-206, 2 1 6-20, 299, 305- 1 0, 3 1 1 - 1 3, 3 1 9, 33 1-2 ,  
341-3, 344-6, 359-63, 365 ,  372-7, 378-82, 384-9, 
396-8, 399-401 ,  608-1 1 ,  625-3 1 ,  646-50, 652-3, 
678-80 

see also asthma; chronic obstructive pulmonary disease; 
pneumonia; upper airway obstruction; wheeze 

assessment 68-7 1 ,  1 56-7, 1 99-206, 2 1 6-20, 386, 
399-401 ,  608-1 1 

background 68-72, 87-90, 1 56-9, 1 99-206, 2 1 6-20, 
386, 399-401 ,  608-1 1 ,  625-31 

bronchospasms 627-8 
cancers 608-1 1  
causes 68-7 1 ,  1 56-7, 1 99-200, 2 1 6- 1 8, 386, 608, 

627-31 
definition 68, 386 
drug therapy 7 1 -2 
management 47-52, 68-72, 1 56-7, 1 99-206, 2 1 6-20, 

627-3 1 ,  652-3, 678-80 
management flowchart 69 
non-pharmacological measures 628 
palliative care 625-8 



pregnancy 1 99-206 
severity grades 386 

British Infection Association 208 
British Thoracic Society (BTS) 6, 253, 65 1 ,  653, 678 
broad spectrum antibiotics, sepsis 226, 228, 23 1 ,  

309- 10  
bromocriptine 429 
bronchial breathing 226, 227, 274, 30 1 ,  309- 10  
bronchiectasis 86-90, 678-80 
bronchitis 390, 392-3, 395, 552-4 
bronchitis obliterans 392, 552-4 
bronchoalveolar lavage (BAL) 2 1 7-20 
bronchodilators 74-8, 380-2, 385-9, 394-5, 398 
bronchoscopies 87-90, 2 1 7-20, 395, 608, 622 
bronchospasms, breathlessness 627-8 
brucellosis 209, 2 1 0, 2 1 3, 426 
Brugada syndrome 39-45, 64-6, 269 
Budd-Chiari syndrome 1 42 ,  1 50-3, 1 55-9, 467, 469-70 
budesonide 463-6 
bulimia 1 35 
bullae 1 72-6 
buprenorphine 1 9-22, 234 
buproprion 238 
burns 1 1 - 1 3 ,  1 7 2-6, 1 93,  570, 573-6, 623-4, 

647, 686 
bursitis 1 8 5-6, 1 9 1  
busulfan 606-1 1 

(-reactive protein (CRP) 8, 1 9-22, 70-2, 74-8, 87, 1 0 1 -2, 
1 1 5, 1 22, 1 27-9, 1 4 1 -2 ,  1 66, 1 74, 1 80-2, 1 89, 1 92, 
2 1 0, 2 1 6, 227, 308, 3 1 3, 3 1 9, 332, 335-6, 337-8, 387, 
393-5, 41 2-14, 4 1 5-1 6, 424, 429, 439, 462-5, 476-7, 
483-6, 496-8, 5 1 6- 17 ,  527-9, 546, 55 1 ,  553, 561-4, 
602, 6 1 6  

C 1 -esterase inhibitor 1 8 1 -2 ,  255 
cachexia 1 1 5, 1 1 9 
CADASIL syndrome 4 1 0  
caffeine 54, 58-9, 707 
calcineurin inhibitors 520 
calcitonin 5 1 6-1 7 
calcium 1 9-22, 56, 238, 249-51 ,  260- 1 ,  3 1 5- 1 6, 350-2, 

356, 439, 508, 5 1 0-1 2 ,  5 1 4- 1 7, 5 1 8, 522 
see also plasma calcium concentration 
background 249-51 ,  5 1 4- 1 7  
forms 5 1 4-1 7 

calcium antagonists 238, 5 1 1 - 1 2  
calcium channel blockers (CCBs) 1 1 5, 3 1 5-1 6, 350-2 
calcium chloride 5 1 0- 1 2  
calcium gluconate 1 04-8, 205-6, 238, 5 1 0- 12 ,  5 1 7, 

5 1 9-20, 606-1 1 
calcium pyrophosphate crystals 555-7 

see also pseudogout 
calcium resonium 508, 5 1 0- 1 2  
calf haematoma 356 
Cameron's lesions 449 
Campylobacter 1 45 ,  1 47-9, 439, 441 
Campylobacter jejuni 1 45 ,  1 47-9, 439, 441 
cancers 1 7-22, 26-8, 47, 7 1 -2 ,  8 1 -4, 85-90, 1 00-2, 1 50-4, 

1 58, 1 87-9, 1 93, 1 97-8, 334-6, 338, 341 ,  344-6, 
354-6, 363-4, 372-3, 377, 380- 1 ,  387, 392, 395, 400, 
430, 432-5, 449, 456-7, 469-70, 506, 5 1 1 -1 2, 
5 1 5- 1 7, 522, 526-9, 53 1 ,  540-2, 554, 555-7, 562-5, 
573-6, 58 1-3, 587-8, 589-600, 605-1 1 ,  627-3 1 ,  
659-64 

Index 723 

see also breast . . .  ; chemotherapy; gastrointestinal . 
lung . . .  ; melanoma; myeloma; ovarian . 
prostate . . .  ; radiotherapy; renal . . .  ; thyroid . 

breathlessness 608-1 1 
complications 605-1 1 
delirium 605, 61 0-1 1  
diarrhoea 607-1 1 
pain 6 1 0-1 1 ,  627-31 
superior vena cava (SVC) 86-90, 605, 608-1 1 
vomiting 606-1 1 

candida infection 1 7 2-6, 2 1 5-20, 486 
candidiasis 47-52, 2 1 5-20, 626 
cannabis 28, 58, 400 
cannulation 9-1 5, 53-9, 1 39-42, 65 1-2, 665-72, 678-80, 

697, 7 1 2-1 3 
see also central venous . 

capecitabine 6 1 0-1 1 
capnography 37-45, 642 
capsule endoscopies, Crohn's disease 465 
carbamate 239 
carbamazepine 1 08, 237-9, 241 ,  506, 553-4, 578-83, 

596 
carbapenems 209-14  
carbimazole 53 1-3, 573-6 
carbon dioxide (C02) 1 66-8, 247-5 1 ,  677-80 
carbon monoxide poisoning 1 7- 1 9, 233-7, 238, 244-5 
carboxyhaemoglobin 244-5, 666-72, 679-80 
carcinoid syndrome 257, 380-1 
carcinoma 334, 372-3, 380-1 , 392-3, 395, 400 
cardiac amyloidosis 3 1 3, 4 10, 526-9, 586-8 
cardiac arrest 35-45, 53, 74-8, 1 06-8, 2 52-4, 255, 259, 

301, 303-4, 3 1 4- 1 6, 359, 374-7, 509, 5 1 8-20, 
6 1 9-22, 623-4, 641-2, 65 1-4, 677-80, 
685-6 

see also arrhythmias; cardiovascular system; CPR; 
defibrillators; ventricular fibrillation 

anaphylaxis 252-4, 255 
assessment 35-42, 74-7 
background 35-45, 74-8, 1 06-8, 6 1 9-20 
causes 37, 39, 74, 620 
Do Not Attempt Cardiopulmonary Resuscitation 

(DNACPR) 40-5 
drug therapy 37, 39-45 
in hospital 35-45 
initial management 35-8 
management 35-45, 53, 74-8, 259, 359, 65 1-4, 677-80, 

685-6 
management flowchart 35-7 
resuscitation-stopping considerations 40 
upper airway obstruction 374-7, 641-2 

cardiac arrhythmia see arrhythmias 
cardiac ascites 1 58 

see also ascites 
cardiac devices 58, 66, 3 1 2- 13 ,  333, 366-70 

see also implanted . . ; pacemakers 
cardiac ischemia 299 
cardiac obstruction 9-1 5, 2 5 1 ,  280-2, 289-9 1 ,  301-4, 

3 1 1 - 1 3, 3 1 4, 3 1 7- 1 9, 320, 340-3, 344-6, 358-65, 
384-9, 392, 401 ,  436, 459, 592-9, 605, 607-1 1 ,  
627-3 1 ,  65 1-4, 666-72, 679-80, 685, 687-9 1 ,  692, 
697-703 

see also cardiac tamponade; pulmonary embolism; tension 
pneumothorax 

cardiac perforation by pacing lead 288, 368-70, 685 
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cardiac pump failure 9-1 5, 293-4, 301 -4, 3 1 1 ,  3 1 7-20, 
65 1 -4 

see also cardiogenic shock 
cardiac resynchronization therapy (CRT) (biventricular pacing) 

see also pacemakers 
background 3 1 2- 1 3 ,  367-70, 693 

cardiac scans, ultrasound-guided approach 651 -4, 666-71 
cardiac silhouette, X-rays 660 
cardiac surgery 280-2, 295-7 
cardiac syncope 60, 1 06-8 

see also syncope 
cardiac tamponade 1 1 - 1 5, 37-45, 68-72, 3 1 7- 1 9, 320, 

340-3, 344--6, 605, 608, 653-4, 666-72, 685, 687-9 1  
assessment 1 1 -1 3,  68-71 ,  344-5, 608, 653-4, 685, 

687-91 
causes 345, 608, 666 
management 1 3- 1 5, 37-9, 68-72, 344-6, 608, 653-4, 

687-8 
problems 344-5 

cardioembolic ischaemic strokes, definition 4 1 0  
cardiogenic shock 9-1 5, 293-4, 30 1-4, 3 1 1 ,  3 1 7-20, 65 1-4 

see also pulmonary oedema; shock 
assessment 3 1 7-1 9  
background 293-4, 30 1-4, 3 1 1 ,  3 1 7-20 
causes 9-1 1 ,  3 1 7- 1 8  
definition 3 1 7  
examination 3 1 9  
management 1 3-1 5 ,  3 1 7-20 
mortality rates 31 7 

cardiomyopathy 39-45, 47-52, 54-9, 62-6, 200-6, 259, 
269, 280-2, 288, 3 1 2-1 6, 3 1 8-1 9, 4 1 5-1 6, 654 

cardiopulmonary bypass 6 1 6  
cardiopulmonary resuscitation see CPR 
cardiovascular autonomic disturbance 436 
cardiovascular system 3-8, 35-45, 1 25-3 1 ,  226, 227, 

229-30, 234-7, 239-40, 244-5, 249-5 1 ,  253-7, 258, 
2 59-62, 263-7, 268-71 ,  272-7, 279-82, 283-8, 
289-97, 307, 392-3, 396-8, 405-1 1 ,  436 

see also arrhythmias 
care plans, end-of-life care 628, 630- 1 ,  649 
carmustine 606-1 1 
carotid 60-6, 94-7, 1 0 1 -2 ,  1 25-3 1 ,  259, 349, 405, 4 1 2, 

667-72 
carotid arterial dissection, definition 1 0 1  
carotid artery stenosis 1 01 -2 ,  4 1 2- 1 6  
carotid sinus hypersensitivity 60-6 
carotid sinus massage 66, 259 
carotid stenosis 409-1 1 
carotid territory TIAs 4 1 2-1 7 
carvedilol 3 1 4-1 6  
cashew nuts, anaphylaxis 252 ,  254, 256 
cataracts 1 27-31 
catecholamines 54-9, 349, 5 1 2, 537-9, 540-2 

see also adrenaline; dopamine; noradrenaline; 
paraganglioma . 

catheters 58, 1 39-42, 1 63-8, 1 90, 294, 306, 323-4, 409, 
432-5, 450, 481 -6, 498, 506-7, 525-9, 554, 577, 
6 1 7- 1 8, 666-72 

cathiniones 236-8 
cauda equina syndrome 94-7, 1 1 1 - 1 6, 1 1 8-22, 1 87-9, 

432-5, 437-9 
see also spinal cord compression 

cavitating pneumonia 392 
see also pneumonia 

C D4 counts 21 5-20 
see also white cell . 

cefotaxime 2 1 -2, 1 39-42, 1 59, 388, 394-5, 424-7, 474, 
6 1 7- 1 8  

ceftazidime 23 1 ,  397-8 
ceftriaxone 1 85-6, 209-14, 229, 342-3, 394-5, 424-7, 560 
cefuroxime 229, 388, 394-5, 484-6 
ceiling of care, chronic obstructive pulmonary disease 

(COPD) 387-8 
cell lysis 555-7, 606, 6 1 0-1 1 
cellulitis 25-6, 1 73-6, 1 85, 1 90-3, 226, 227, 229, 356, 

544-8, 607-1 1 ,  625-6, 709 
see also necrotizing fascitis; skin . 
assessment 25-6, 1 90-2, 356, 544-7, 625 
definition 544 
differential diagnosis 544-6 
drug therapy 544-7 
management 1 90-3, 544-8, 625 
management flowchart 545 
sepsis 226, 227, 229 

central lines 651-5 
central nervous system (CNS) 1 6-22, 75-8, 96-7, 98- 1 02 ,  

1 1 1-1 6, 204-6, 2 1 5-20, 230-1 , 251 ,  307, 607-1 1 ,  
623-4 

see also neurological diagnosis 
central venous cannulation 9-1 1 ,  1 5, 39-45, 1 39-42, 

1 6 1 -8, 65 1 -2, 665-72, 681-6, 692-5 
catheter placement 669, 67 1-2, 681 -3 
complications 665-7, 669-70, 685 
contraindications 665-7 
infections 666, 672 
landmark-guided femoral vein technique 670-1 
procedures 1 5, 665-70, 681-6 
ultrasound-guided approach 665-71 
venepuncture 669 

central venous monitoring 1 1 -1 3, 39-45, 1 39-42, 1 6 1 -8, 
229-3 1 ,  3 1 9-20, 335-6, 344-6, 368, 47 1 -3, 665-72 

cephalexin 484-6 
cephalosporins 1 59, 209-1 4, 23 1 ,  342-3, 474-5, 478-80, 

484-6, 547 
see also ceftriaxone 

cerebellum 95-7 
cerebral infarction 2 1 -2, 1 3 5-6, 403- 1 1 ,  426 

see also strokes 
arterial atherothromboembolism 409 
atrial fibrillation (AF) 4 1 0  

cerebral malaria 1 7-22, 28, 98, 1 06-8, 207-14, 423, 428 
cerebral oedema 240, 244-5, 445, 472-3, 496-8, 622 
cerebral salt wasting (CSW) 421 
cerebral vasculitis 1 00-2, 1 06-8, 407, 409- 1 0, 428 
cerebral venous drainage 4 1 9  
cerebral venous infarction 409-1 1 
cerebral venous thrombosis 96-7, 1 00-2, 203-6, 409-1 1 ,  

424, 428 
cerebral ventricles 4 1 8-2 1 
cerebrospinal fluid (CSF) 27, 93-7, 98, 1 00-2, 1 1 8-22, 2 1 3, 

2 1 6-20, 4 1 8-2 1 , 422-7, 429, 430- 1 , 439, 442, 443-5, 
704-8 

see also lumbar punctures 
interpretation 27, 707-8 
normal values 708 
subarachnoid haemorrhage (SAH) 4 1 8-2 1 ,  705-8 

cervical artery dissection 409, 4 1 0  
cervical rib 658-64 



cervicogenic headache mucormycosis 1 00-2 
cetirizine 1 80-2 
C HA2-DS2-VASc scores 592-9, 694 
chemical cardioversion 264-7, 268-7 1 ,  692-5 
chemotherapy 1 34-6, 1 48-9, 2 1 1- 14, 344-6, 363, 396-8, 

555-7, 573-6, 577-83, 587-8, 605-1 1 ,  629 
see also cancers 
agent types 579-80 
complications 1 34-6, 1 48-9, 605-1 1 
malaria 2 1 1- 14  
pain causes 6 1 1 

chest compressions 37-45 
see also CPR 

chest drains 79-84, 600, 65 1 -2, 653, 696-703 
chest pains 46-52, 53, 55-9, 6 1 -6, 69-72, 8 1-4, 87-90, 

1 07-8, 1 99-206, 2 59, 260, 289-97, 298-304, 3 1 9, 
32 1-7, 340-3, 388, 390-5, 399-40 1 ,  601-4, 6 1 0-1 1 ,  
65 1-3 

see also pain 
acute arrhythmias 259, 260 
acute pericarditis 340-3 
assessment 46-50, 53, 6 1 -3, 69-7 1 ,  8 1 -2 ,  1 99-206, 388 
background 46-52, 53, 6 1 -6, 69-72, 8 1-4, 1 99-206, 

259, 260, 299, 388 
causes 46-7 
differential diagnosis 47, 49 
examination 48 
management 46-52, 53, 69-72, 1 99-206, 296, 298, 299, 

303-4, 388, 394-5, 6 1 0-1 1 ,  65 1-3 
management flowchart 46 
pregnancy 52, 1 99-206 
typical characteristics 299 

chest physiotherapy 394-5, 648-9 
chest trauma 47-52, 307, 328-32, 340-3, 373-7, 400-1 
chest X-rays 27, 42-5, 48-50, 56, 70-2, 77, 79-83, 85-90, 

1 04-7, 1 22 ,  1 36, 1 4 1 -2, 1 66-8, 2 1 0, 2 1 3, 2 1 6-20, 
390-5, 399-401 ,  41 5, 601 ,  657-64, 669-72, 685-6, 
697-703 

see also lungs; X-rays 
chikungunya 207- 1 4  
Child-Pugh scores 1 59 
childbirth 1 06-7, 530-3, 584-8 

see also pregnancy 
Chlamydia trachomatis 482 
chlorambucil 606-1 1 
chloramphenicol 424-7, 578-83 
chlordiazepoxide 6 1 3  
chlorhexidine 667-72, 673-6, 681 -6, 687-9, 698-702, 

704-7, 709- 1 0  
chlorphenamine, anaphylaxis 1 79-82, 253, 255, 256, 257 
choking 372-7 

see also upper airvvay obstruction 
cholecystitis 1 39-42, 1 79-82, 478-80 
cholelithiasis 1 33-5 
cholesterol 79-84, 290-1 , 295, 296-7, 299-300, 303-4, 

332 
chronic heart failure 1 56-9, 1 65, 1 97-8, 3 1 1 - 1 6, 380, 385, 

627-31 
see also heart failure 
assessment 1 56-8, 1 65, 3 1 1 - 1 3, 380 
causes 3 1 2- 1 3  
drug therapy 3 1 3- 1 6  
drugs to avoid 3 1 6  
examination 3 1 2-1 3 

management 1 56, 3 1 1 -1 6, 627-3 1 
palliative care 3 1 6  
problems 3 1 6  
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chronic kidney disease (CKD) 1 6 1 -8, 307, 352, 356, 429, 
449, 482-6, 509, 5 1 0-1 1 ,  5 1 5, 5 1 6- 1 7, 5 1 9-20, 
522-4, 547, 589-600 

see also kidneys 
chronic liver disease 26-8, 1 08, 1 50-4, 1 55-9, 1 65-8, 234, 

354, 363, 430, 449, 453, 467-8, 470-1 , 474-5, 476-7, 
489-90, 523-4, 547, 572-6, 587-8, 6 1 3  

see also ascites; hepatorenal syndrome 
assessment 26-8, 1 08, 1 50-3, 1 55-8, 1 65, 467-8, 

470- 1 ,  474-5, 6 1 3  
causes 474, 6 1 3  
definition 467 
management 27, 1 50-4, 1 55-9, 467-8, 474-5 
management flowchart 1 50,  1 56, 468 

chronic obstructive pulmonary disease (COPD) 68-72, 73-8, 
86-90, 1 97-8, 246-7, 250, 280-2, 295, 3 1 1 ,  359, 
361-3, 378, 380, 384-9, 390-3, 395, 400- 1 ,  646-50, 
653, 655, 663-4, 678-80, 699 

antibiotics 385-7, 389 
assessment 68-7 1 ,  72, 73-7, 86-8, 378, 380, 384-7, 

390-3, 395, 400- 1 ,  646-50, 653, 655, 663-4 
asthma 378, 380 
breathlessness 384-9, 646-50 
bronchodilators 74-8, 384-9 
ceiling of care 387-8 
differential diagnosis 378, 380, 384, 390-1 
discharge planning 389 
examination 386-7 
management 7 1 -2, 73-8, 88-90, 384-9, 646-50, 653, 

655, 678-80 
management flowchart 384, 678 
mechanical ventilation 75-8, 387-8 
mortality rates 384, 385, 387-8 
non-invasive ventilation (NIV) 75-8, 384-6, 387, 646-50 
oxygen 7 1 -2 ,  74-8, 384-9, 39 1-2, 646-50, 678-80 
quality of life 384 
steroids 385-9 
X-rays 385-6, 388, 663-4 

chronic partial upper airvvay obstruction 374-7 
chronic renal failure 89, 247-51 ,  363, 574-6, 589-600 
chronic respiratory failure, definition 73 
chronic subdural haematoma 4 1 4  
chronic thromboembolic pulmonary hypertension 

(CTEPH) 364-5 
Churg-Strauss syndrome (CSS) 380, 381 , 566, 574-6 
Chvostek signs 5 1 4- 1 7  
chylothorax 8 1 -4 
ciclosporin 1 63-8, 463-6, 549-54, 607-1 1 
cidofovir 220 
ciprofloxacin 1 44-9, 1 85-6, 426, 478-80, 553-4, 560 
circulation 

see also bleeding . . .  ; blood . . .  ; cardio . . .  ; heart . 
Cirobacter 486 
cirrhosis 8 1-4, 1 55-9, 467, 470-1 , 572-6, 593, 6 1 3  

see also ascites; liver . 
mortality rates 1 55 

cisplatin 1 34-6, 1 63-8, 520, 606-1 1 
citalopram 628 
C IWA-Ar/GMAWS 236 
cladribine 579-83 
clarithromycin 394-5, 397-8, 547 
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clindamycin 1 85, 2 1 2-14, 2 1 9-20, 547, 560 
clofarabine 579-83 
clopidogrel 290, 295-7, 298-304, 404-1 1 ,  414, 4 1 6, 449, 

574-6, 585-8, 598-9 
close contacts, bacterial meningitis 426 
C/ostridium difficile 1 45-9, 23 1 ,  464, 607, 6 1 0  
C/ostridium perfringens 544-7 
Clotests 452 
co-amoxiclav 229, 394-5, 397-8, 484-6, 547, 6 1 7-1 8  
co-codamol 1 97-8 
C02 247-5 1 ,  677-80 
coagulation necrosis of limb arteries 623-4 
coagulation system 8, 1 1 -1 3, 1 08, 1 52, 1 66, 230-2, 430, 

450-4, 455-8, 47 1 -3, 527-9, 541 -2 ,  574-6, 584-8, 
589-600, 62 1 ,  627-3 1 ,  696 

see also anticoagulation; bleeding 
background 1 1 -1 3, 1 08, 589-600 

coagulopathy 1 56-9, 205-6, 422-3, 467-7 1 ,  472-3, 
674-6 

coamoxiclav 1 00, 451-4 
coarctation of aorta 352 
cocaine 26, 28, 54-9, 1 00-2, 1 06-8, 1 68, 235-8, 293, 323, 

349, 35 1 ,  428 
codeine 236-8, 426, 430, 602-4, 626 
coffee-ground vomiting 1 96-8, 447-52 
cognitive behavioural therapy (CBT) 408 
coiling/clipping treatments, subarachnoid haemorrhage 

(SAH) 420-1 
colchicine 1 34-6, 1 68, 1 86, 342-3, 556-7, 560 
colectomies 462, 465-6 
colloids 253 
colonic cancer 456 
colonoscopies 456-8, 462-6 
colorectal tumours 334, 463 
colour vision 1 2  5-9 
coma 5-8, 1 6-22, 40-1 , 74-7, 78, 89, 94-7, 1 68, 234-8, 

240, 244-5, 249-5 1 , 309, 350, 381 , 386, 403-1 1 , 41 8, 
423, 430, 448, 489-90, 492-4, 501 -7, 5 1 4-1 7, 53 1 ,  
534-6, 537-9, 541-2, 6 1 8, 620-2, 641 ,  647 

see also unconscious patients 
acid-base disorders 249-5 1 
background 1 6-22, 40-1 ,  74-8, 94-7, 1 68, 534-6, 

641 
eye signs 7, 1 9-22, 235-8, 4 1 9  
Glasgow Coma Scale (GCS) 5-7, 1 8-22, 74-7, 78, 89, 

96-7, 234, 235, 309, 381 ,  386, 423, 429, 448, 53 1 ,  
534-6, 537-9, 541 ,  6 1 8, 620-2, 641 ,  647 

hypertension 349 
management 1 9-22 
myxoedema coma 534-6 
poisoning 234-8, 240, 244-5, 249-51 

Combitube 642 
common law 634 
community-acquired infections 1 47-9, 207, 2 1 3, 228-9, 

336, 338, 384-5, 390-5, 484-6 
community-acquired pneumonia (CAP) 2 1 3, 390-5 

see also pneumonia 
compartment syndrome 1 9 1 -3 
complementary therapies 625-6, 628 
complete upper airway obstruction 374-7 
comprehensive geriatric assessment (CGA) 1 95-8 

see also palliative care 
confidentiality responsibilities, legal issues in acute 

medicine 636-7 

confusion 4-5, 23-8, 1 5 1 -4, 1 95-8, 2 1 6-20, 254, 393-5, 
396-8, 405-6, 41 3, 449, 457, 470, 489, 6 1 3 , 627-3 1 ,  
647-50, 655 

see also delirium 
congenital complete AV block 288 
congenital lymphoedema 356 
congenital predispositions 288, 323-4 
conjunctivitis 2 1 3  
Conn's syndrome 504, 5 1 2  
conscious patients 5-8, 1 6-22 , 60-7, 68-72, 93-7, 235-8, 

239-40, 245, 638-42 
see also reduced . . .  ; transient loss . 

unconscious . 
airway management 68-72, 638-42 
poisoning 235-8, 239-40, 245 

consent concepts, legal issues in acute medicine 632-5, 
636-7, 673-4, 696-7, 704, 709, 7 1 2  

constipation 25, 27, 1 49, 1 96-8, 409, 463, 474, 5 1 4-1 7, 
562, 603-4, 6 1 1 ,  627, 629 

see also faecal impaction 
constricted pupils 7, 92-7, 1 26-3 1 ,  235-8 

see also visual . 
contact allergens 1 72-6 
contact dermatitis 1 73-6, 1 9 1 ,  546 
continuous positive a irway pressure (CPAP) 77-8, 293, 306, 

309-1 0, 3 1 7- 19, 375-6, 385-9, 398, 620-2 , 647-50 
contraceptives 355 
contrast media 1 60-8, 2 54 
Coombs-negative haemolytic anaemia 470-1 
copper 470 
cor pulmonade 7 1 ,  386, 388 
corneal dystrophies 1 2 7-3 1 
corneal scarring 1 26-3 1 ,  552-4 

see also visual . 
coronary angiography 37-45, 48-52, 293, 358-63 
coronary artery bypass grafting (CABG) 8 1-4, 300, 303-4, 

356 
coronary artery disease 263, 280-2, 288, 289-97, 298-304, 

307-1 0, 3 1 2-13 ,  592-9 
see also acute coronary syndrome; myocardial infarction 

cortical lesions 95-7, 1 07, 407 
corticosteroids 1 4- 1 5, 22, 24-8, 74-8, 1 0 1-2 , 1 30, 1 39-42, 

1 7 5-6, 1 79-82, 1 86, , 256, 307, 3 1 1 , 329, 343, 344-6, 
375-7, 379-82, 385-9, 396-8, 462-6, 476-7, 492, 
504, 525-9, 533, 549-54, 562, 573-6, 585-8, 606-1 1 ,  
622, 626-3 1 ,  641 ,  646-50 

see also hydrocortisone; prednisolone 
cortisol 1 9, 527-9 
cotrimoxazole 2 1 9-20, 553-4 
coughing 4-5, 7,  70-2, 82-4, 85-90, 2 1 1 - 1 4, 2 1 8-20, 

374-7, 384-7, 390-5, 396-8, 607-1 1 
see also haemoptysis; respiratory . 
assessment 85-90, 2 1 4  
background 85-90, 2 1 4  
causes 85-6, 87, 2 1 4  
chronic obstructive pulmonary disease (COPD) 384-7 
definition 85-6 
examination 86 
management 85-90 
management flowchart 86 
pneumonia 390-5, 396-8 
types 85-6 
upper airway obstruction 7, 374-7 

Court of Protection 633, 634, 636 



cows 236 
COX inhibitors 3 1 6, 599 
Coxiella burnetii 336, 338 
CPR 35-45, 296, 305, 359, 6 1 7-18 ,  6 1 9-22, 651 -3, 

678-80 
see also cardiac arrest; chest compressions 
background 35-45 
decisions 42-5 
Do Not Attempt Cardiopulmonary Resuscitation 

(DNACPR) 40-5 
ratios 36-8 

cranial nerve palsies 94-7, 1 1 4- 1 6, 424, 426, 430, 441 , 445, 
537-9 

creatinine 8, 1 1 - 1 3, 1 9, 28, 42, 48, 56, 75-8, 90, 1 36, 
1 4 1 -2 ,  1 46-9, 1 55-9, 1 60-8, 1 74, 1 89, 1 92 ,  201 -6, 
2 1 0, 2 1 7, 227, 229, 237-8, 241 -5, 264, 290-1 , 
299-300, 306, 308- 1 0, 3 1 4- 1 6, 3 1 9, 323, 326, 335-6, 
337-8, 349, 352, 354-7, 387, 393-5, 406, 426, 
429-3 1 ,  439, 450, 457, 464-5, 47 1 -5, 476-7, 483-6, 
496-8, 502-7, 508- 1 2, 527-9, 534-6, 538-9, 546, 
551 , 557, 565, 58a 593, 602, 6 1 6- 1 a  62 1 ,  624 

see also kidneys 
background 1 60-8, 227, 229, 237-8, 241-5 

crescendo TIA 4 1 6 
cricoarytenoid disease 37 3-7 
cricothyroidotomy 376 
Crimean-Congo haemorrhagic fever 209 
critical illness 2-8, 35, 440 

see also individual topics 
examination 2 ,  3-7 
flowcharts 2, 4 
National Early Warning Score (NEWS) 6 

Crohn's disease 1 39-42, 1 49, 456, 458, 463-6 
see also gastrointestinal . . .  ; inflammatory bowel disease 
assessment 1 39, 1 42 ,  1 49, 458, 463-4, 465-6 
bleeding 1 49, 456, 458 
capsule endoscopies 465 
colectomies 465, 466 
complications 466 
diet 465 
differential diagnosis 463 
drug therapy 465-6 
management 458, 463-4, 465-6 

cryoglobulinaemia 1 39 
cryoprecipitate 1 2  
cryptococcal meningitis 98, 1 00-2, 2 1 6-20, 232, 423, 

425-6, 427, 428, 705-8 
assessment 98, 1 00, 2 1 6-20, 42 5, 427, 428, 705-8 
management 2 1 6-20, 427 

Cryptococcus neoformans 2 1 5-20 
Cryptosporidium 1 48-9, 2 1 5-20 

see also protozoa 
crystal analysis 556-7, 558, 7 1 0-1 1 
crystalloid 1 0- 1 5, 1 33-6, 1 4 1 ,  1 45-9, 1 5 1 -4, 1 6 1 -8, 

226-7, 230-1 , 255, 3 1 7-20, 397-8, 447, 451-4, 620-2 
CT pulmonary angiography (CTPA) 1 9-22, 89-90, 200-6, 

359-63, 365, 456 
CT scans 8,  1 6-22, 27-8, 80-4, 87-90, 96-7, 1 04-8, 

1 1 1 - 1 6, 1 1 8-22, 1 34, 1 36, 1 38-42, 1 55-9, 1 62-8, 
1 88-9, 1 92, 1 96, 2 1 3, 2 1 6-20, 322,  324-7, 349, 356, 
358-63, 374-5, 387, 392, 395, 403-1 1 ,  4 1 5- 1 6, 
4 1 9-20, 422, 423-7, 428-3 1 ,  433-4, 444-5, 453, 
456-7, 465, 472, 483, 541-2, 595, 598, 608-1 1 ,  622, 
624 

background 96 
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CURB-65 severity scores, pneumonia 390-2, 393-4 
Cushing syndrome 352, 504, 5 1 2 ,  526-9, 538, 573, 626 
cutaneous lupus 1 73-6 
cutaneous T cell lymphoma (CTCL) 1 73-6, 549-52 
CXR 46-52, 80-4, 86-90, 1 1 5, 200, 400, 426, 561 ,  641-2 
cyanide 238, 239 
cyanosis 76-8, 1 07-8, 1 99-206, 374-7, 381 , 609-1 1 
cyclizine 1 36, 609-1 1 ,  628 
cyclosphosphamide 606-1 1 
cyclosporine 596 
cystic fibrosis 380, 400, 678-80 
cystitis 1 39-42, 478-80, 481 -6 

see also urinary tract infection 
Cystoisospora be/Ii 1 48-9, 2 1  5-20 
cystoscopy 486 
cytarabine 1 34-6, 607-1 1 
cytochrome P-450 inhibitors 354, 363 
cytokines 23-8, 479 
cytomegalovirus (CMV) 1 48-9, 209, 2 1 3- 14, 2 1 5-20, 439, 

462, 464-5, 579-83 
cytotoxic agents 254, 506, 609-1 1 

D-dimer 49-52, 1 92-3, 201 -6, 353-7, 361 -3, 365 
dabigatran 238, 449, 45 1 ,  585-8, 596-600 
dacarbazine 1 34-6 
dalteparin 591 -9 
danaparoid 588 
dantrolene 429 
dapsone 239 
data protection, legal issues in acute medicine 636-7 
DC cardioversion 1 4-1 5, 53-9, 259, 263, 264-7, 268-71 ,  

272-6, 279-82, 6 1 5, 692-5 
aftercare 692 
background 1 4- 1 5, 53-9, 692-5 
complications 692-3 
contraindications 692-3 
countershock 692 
equipment 692, 693 
indications 692-3 
technique 692-4 

deceleration injuries 328-32 
decompensated chronic heart failure see chronic heart 

failure 
decompensated chronic liver disease see chronic liver 

disease 
deep vein thrombosis (DVT) 28, 1 1 6, 1 90-3, 295, 309- 1 0, 

353-7, 359-6 1 ,  364, 388, 408, 41 1 ,  498, 545-8, 
589-600, 605 

see also thromboembolism 
anticoagulation 353-7, 589-600 
assessment 1 90-3, 353-6, 359-6 1 ,  408, 

545-6 
causes 1 90, 355, 356, 357, 498 
drug therapy 353-7, 589-600 
duplex scans 353-7, 363, 546 
management 28, 1 1 6, 1 90, 309- 1 0, 353-7, 408, 

589-600 
management flowchart 354 
pregnancy 354-6 
prophylaxis 309- 1 0, 545 
risk factors 353-5, 41 1 
strokes 408 
Wells score 353, 355, 359-6 1  
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defibrillators 35-45, 3 1 2-13 ,  366-70, 609-1 1 ,  630, 681-6, 
687-9 1 ,  692-5 

see also cardiac arrest; implantable . 
degenerative disease 1 87-9 

see also spine pain 
dehydration 27, 32-3, 492-4, 496-8, 499-500, 5 1 5-1 7. 

555-7, 569-76, 601 -4, 606-1 1 ,  630, 635 
see also fluid balance 

deja vu 1 06-7 
delayed ischaemic neurological deficit (DINO) 421 
delirium 23-9, 1 95-8, 2 1 6-20, 261,  299, 350, 390-5, 

396-8, 481-6, 488-90, 501 -7, 5 1 4- 1 7, 605, 6 1 0-1 1 ,  
6 1 3, 626-3 1  

see also confusion 
abbreviated mental test score 24, 26, 32 
alcohol withdrawal (delirium tremens) 23, 25-8, 6 1 3  
assessment 23-7, 1 95-8, 2 1 6-20 
cancers 605, 6 1 0-1 1 
causes 23-7, 28, 2 1 6, 6 1 0- 1 1 ,  626-3 1 
definition 23, 25 
differentia l  diagnosis 23 ,  24, 25 
drug causes 24-5 
HIV 2 1 6-20 
infections 26-8 
management 23-8, 2 1 6-20, 626, 629 
management flowchart 24 
pall iative care 626, 629 
pneumonia 390-5, 396-8 
sepsis 23-7 

delta waves 56-9, 260 
delusions 2 5  
dementia 23, 28, 33, 1 95-8 
demyelination 95-7, 4 14, 441 
dengue 207-14 
dental enamel erosion 135  
dental health 99, 1 35, 1 79-82, 335 
dentures 4, 7, 639 
deoxycoformicin 579-83 
depression 23-8, 1 1 5, 1 96-8, 236-8, 408, 506-7, 6 1 3, 

627-31 
deprivation of liberty framework, legal issues in acute 

medicine 636 
dermatitis 1 7 1 -6, 546, 549-54 

see also atopic . . .  ; contact . . .  ; skin . 
dermatologists 1 7 1 -6, 544-8 

see also skin . 
dermatomyositis 1 68 
dermis 544-8 
desferrioxamine antidote 238 
desmopressin 539 
detrusor instability 1 95-8 
dexamethasone 1 04-8, 1 36, 422, 423, 425-7, 432-5, 445, 

607-1 1 ,  627-31 
dextrocardia 658-64 
dextrose 474 
Di George syndrome 5 1 6  
diabetes 48-50, 1 1 9, 1 23-3 1 ,  1 33-6, 1 65-8, 1 93, 249-5 1 ,  

281 , 296, 299, 301-4, 396-8, 4 1 0, 430, 443-5, 469, 
482-6, 488-90, 491-4, 495-500, 501-7, 5 1 4-17 ,  520, 
522-4, 526-9, 555-7, 562, 592-9, 606-1 1 ,  626-3 1 

see also blood glucose; hyperglycaemia; hypoglycaemia; 
ketoacidosis; type . .  

management 488-90, 491 -4, 495-8, 499-500, 630 
visual deficit 1 2 3-31 

diabetic ketoacidosis (DKA) see ketoacidosis 
diagnostic aspiration, ascites 1 55-8 
diamorphine 630-1 
diaphragmatic stimulation 368 
diarrhoea 1 33-6, 144-9, 1 85, 2 1 1 -1 4, 2 1 5-20, 254, 26 1 ,  

462-6, 469-7 1 ,  474-5, 504-7, 5 1 2 ,  520, 523-4, 
526-9, 558, 604, 607-1 1 

see also gastrointestinal system 
assessment 1 44-8, 2 1 4, 2 1 5-20 
background 144-9, 2 1 4, 2 1 5-20, 462-6, 6 1 0  
bleeding 462, 466 
cancer complications 607-1 1 
cancers 607-1 1 
causes 1 33-6, 1 44-8, 2 1 4, 2 1 5, 6 1 0  
foreign travel 148, 2 1 1 ,  2 1 4  
HIV 1 46, 1 48-9, 2 1 5-20 
management 144-9, 2 1 4, 220, 462, 463-6, 6 1 0  
management flowchart 1 44 

diastolic blood pressure 347-52, 393-5, 397-8, 592-9 
see also blood pressure; hypertension; hypotension 

diazepam 7, 25-8, 1 04-8, 233 
diclofenac 560 
dicobalt edetate antidote 238 
diet 82, 1 35, 1 67-8, 1 79-80, 1 96-8, 209- 1 4, 2 52, 2 54-5, 

256, 296, 303, 409, 438, 465, 474, 477, 500, 520, 
523-4, 53 1-3, 555-7, 594, 6 1 3, 626, 635, 648 

see also foods 
dieulafoy's lesion 449-54 
diffuse lung shadowing, X-rays 2 1 3, 2 1 8-20, 392, 664 
DIGAMI regimen 49 1 
digoxin 237-9, 260, 261 , 275, 28 1 ,  284, 3 1 4-1 6, 330-2, 

388, 5 1 0-1 2, 609-1 1 ,  693-4 
dihydrochloride 2 1 2- 1 4  
dihydropyridine calcium antagonists 349, 356 
dilated pupils 7, 1 9-22, 92-7, 1 26-3 1 ,  235-8, 4 1 9  

see also visual . 
diltiazem 284, 388 
dimercaprol antidote 238 
diphtheria 440 
diplopia 1 0 1 ,  1 1 3-1 6, 1 25-3 1 ,  4 1 3-1 5, 562-5 
dipyridamole MR 409-1 1 
direct-acting oral anticoagulants (DOACs) 354, 355, 363, 

589-90, 595-9 
see also abixaban; anticoagulation; dabigatran; 

rivaroxaban 
disability 

see also neuro . 
disc prolapse 1 89 
discriminant function (DF) 

see also bilirubin; prothrombin 
alcoholic hepatitis 476-7 

disopyramide 489-90 
disseminated intravascular coagulation (DIC) 2 1 1 -14, 

23 1-2 ,  564-6, 574-6, 587-8 
assessment 2 1 1 ,  23 1 ,  587 
definition 23 1 ,  587 
sepsis 23 1-2, 587-8 
treatments 232, 587-8 

dissociative seizures 1 06-8 
see also seizures 

distal pulse wave amplification 675-6 
diuretic therapy 1 3-1 5, 32-3, 74-8, 1 56-9, 1 64-6, 200-6, 

247-51 ,  307, 3 1 4-1 6, 3 1 7, 329-30, 474-5, 477, 
502-7, 5 1 1 - 1 2, 5 1 6-17 ,  520, 553-4, 569-76, 627-31 



ascites 1 56-9 
complications 32-3, 1 64-6 
falls in older people 32-3 

diverticular disease 1 39-42, 456-8, 462-6, 562 
see also gastrointestinal . 

dizziness 95-7, 1 07-8, 254, 489, 627-31 
Do Not Attempt Cardiopulmonary Resuscitation 

(DNACPR) 40-5 
do-not-attempt-resuscitation orders (DNARs) 40-5, 387-8 
dobutamine 1 3- 1 5, 230, 284, 294-7, 308-1 0, 329-32, 

361-5 
docetaxel 607-1 1 
domperidone 1 02, 1 36, 628-31 
donepezil 1 97-8 
dopamine 1 3-1 5, 41 -5, 1 36, 230, 294, 308-1 0, 438, 

472-3, 540-2, 666-72 
dorsal root ganglia 95-7 
dorsalis pedis artery 673-6 
doxorubicin 606-1 1 
doxycycline 2 1 2- 1 4, 229, 385-7, 394--5 
DRESS 1 73-6, 549-54 
Dressler syndrome 342, 343, 690 
driving authorities 

epilepsy 1 08 
hypoglycaemia 490 
transient ischaemic attack (TIA) 4 1 6- 1 7  
transient loss of consciousness (TLoC) 62, 65 

drooling, upper airway obstruction 374-7 
drowning 1 68, 6 1 9-22 
drowsiness 76-8, 1 5 1 -4, 1 97-8, 249-5 1 ,  491 -4, 499-500, 

626-31 
drug therapy non-compliance 369 
drugs 1 1 -1 3, 1 7-22, 24-8, 30-3, 54-9, 6 1-6, 73-8, 87, 

92-7, 1 00-2, 1 06-8, 1 34-6, 1 48-9, 1 5 1-4, 1 63-8, 
1 7 1 -6, 1 79-82, 1 97-8, 203-6, 2 1 3-14, 254, 256, 307, 
3 1 1- 13, 369, 430, 467-75, 479, 506-7, 5 1 1 - 1 2, 520, 
552-4, 572-6, 584-8, 593 

see also individual drugs 
anaphylaxis 254, 256 
bleeding disorders 584--8 
falls in older people 30-3, 1 97 
heart disease 3 1 1 - 1 3  
overdoses 5 ,  7 ,  1 6, 1 8-22, 77-8, 1 34-6, 205-6, 307, 

467-71 ,  596 
palpitations 54--9 
STOPS/START drugs review criteria 32-3, 1 97 

dry tap problems, aspiration of knee joints 71 O 
dual lead atrial and ventricular pacemakers, 

background 367-70 
duodenal ulcers 449-54 
duodenitis 449-54 
duplex scans 1 27-9, 1 55-7, 1 62-6, 1 92-3, 353-7, 363, 

4 1 2-14, 546 
DVT see deep vein thrombosis 
dyhydroartermisinin-piperaquine (DHA-PPQ) 2 1 2-14  
dysaesthesia 1 1 7-22 

see also sensory symptoms 
dysarthria 95-7, 1 06-8, 1 5 1 -4, 406, 4 1 3-14. 438, 444-5, 

470 
dyscalculia 95-7, 4 1 3  
dysentery 1 45-9 
dysgraphia 4 1 3  
dyslexia 4 1 3  
dysmenorrhea 1 4 1 -2 

dysmetria 95-7 
dyspareunia 1 41-2 
dyspeptic symptoms 1 34-6, 299 
dysphagia 94--7, 4 1 3-14 
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dysphasia 25-8, 93-7, 1 1 4-1 6, 4 1 3-1 5, 4 1 8-2 1 ,  444-5 
dysplasia 99-1 02 
dyspnoea 4-5, 7, 55-9, 82-4, 2 1 8-20, 252, 254, 3 1 2-13 ,  

374-7, 384-9, 398, 401 ,  62 1-2 
dyspraxia 4 1 3  
dysuria 481-6 

ear infection 424 
ear, nose and throat (ENT) 68-72, 1 7 1 -6 
Ebola 2 1 0  
ECG/echocardiography 1 ,  3-8, 9-1 3, 1 6-22, 27, 32-3, 

37-45, 46-50, 53-7, 60-6, 70-2, 77, 90, 1 03-8, 1 27-9, 
1 36, 1 64-6, 200-6, 2 1 2-14, 230-1 , 237-8, 239-40, 
244-5, 253, 259, 260-1 , 263-7, 268-7 1 ,  272-7, 
279-82, 283-8, 289-97, 298-304, 305-1 0, 3 1 1 -1 3, 
3 1 7- 19, 32 1 -4, 328-9, 335-6, 337-8, 340-2, 344-6, 
349-52, 358-63, 366-70, 387, 392, 397-8, 404-1 1 ,  
4 1 5-1 6, 429, 447-54, 457, 496-8, 508- 1 2, 5 1 4- 1 7, 
5 1 8-20, 527, 530-3, 535-6, 538, 541 ,  55 1 ,  553, 565, 
608-1 1 ,  6 1 6-18, 62 1 ,  624, 65 1 ,  665-72. 681 -6, 
687-9 1 ,  692-5, 697-702, 7 1 2- 1 4  

echo separation 344-5 
see also pericardia! effusion 

ectopic pregnancy 1 42 
ectopic varices 456 
ectropion 551-4 
eczema 1 72-6, 546, 550-4 
EDTA sample 1 52, 1 57-9, 424, 47 1 ,  509-12,  527, 558-60, 

57 1-6, 690, 7 1 0-1 1 
EEG (electroencephalography) 1 9, 27, 97, 1 04-7, 430-1 
Ehlers-Dantos syndrome 99, 323, 324 
electrical injuries 1 68, 623-4 
electro, see also hypercalcaemia; hyponatraemia 
electrolytes 1 4-1 5, 1 9-22, 26, 28, 4 1 -5, 75-8, 90, 1 04, 1 22, 

1 36, 14 1-2, 1 45-9, 1 52, 1 56-9, 1 68, 1 7 1-6, 1 89, 
260-1 , 264, 290- 1 ,  299-300, 3 1 4, 3 1 9, 337-8, 382, 
387, 393-5, 406-7, 4 1 5-1 6, 424-6, 429, 43 1 , 439, 
464-5, 47 1 ,  474-5, 476-7, 483-6, 502-7, 508-12 ,  
525-9, 538-9, 546, 553, 557 ,  602, 6 1 3, 6 1 6-18, 62 1 ,  
624 

see also calcium; hyperca lcaemia; hypocalcaemia; 
hypokalaemia; hyponatraemia; hypophosphataemia; 
magnesium; potassium 

electromyography (EMG) 97, 439 
emollients 1 75-6, 549-54, 606-1 1 
emphysema 48-52, 400, 459, 697, 703 
emphysematous bullas 400, 697 
empyema 79-84, 23 1 ,  423, 426, 428, 443-5, 506, 663-4 
encephalitis 1 7-22, 26-8, 62-6, 92-7, 98, 1 06-8, 2 1 3,  

2 1 5-20, 233, 348, 349, 407, 423, 428-3 1 , 440, 443-5, 
506, 705-8 

see also herpes simplex . 
assessment 1 7- 1 9, 26, 27, 62-3, 92-3, 98, 1 06, 1 08, 2 1 3, 

2 1 5-20, 428-30, 443, 705-8 
definition 428-9 
differential diagnosis 428, 430, 440 
management 2 1 3, 428-3 1 ,  706-7 

encephalopathy 1 7-22, 1 00-2, 1 5 1-4, 1 56-9, 1 66-8, 
205-6, 2 1 1- 14, 2 1 5-20, 233, 348, 349, 407, 4 1 0, 4 1 8, 
428, 467-75, 488-90, 540-2, 607-1 1 ,  7 1 2-14  



730 Index 

end-of-life care 88, 1 97-8, 625-3 1 , 633-4, 649 
see also palliative care 
alter-death considerations 631 
care plans 628, 630-1 , 649 
General Medical Council mental capacity 

flowchart 633-4, 636 
note-keeping needs 631 
patient reviews 630-1 
patient/family communications 630-1 
religious/spiritual needs 630-1 
reversible disorders 630-1 
signs of dying 626, 630 

endocrine disorders 1 7-22, 1 3 5-6, 489-90, 537-9 
endophthalmitis 1 28 
endoscopic retrograde cholangiopancreatography 

(ERCP) 1 40-2, 478-80 
endoscopies 1 96-8, 374, 447-52, 455-8, 461 ,  465-6, 

7 1 2- 14  
see also Sengstaken-Blakemore tubes 

endotrachial intubation 4-7, 1 3, 1 6-22, 38-9, 74-8, 234, 
235, 239-40, 309, 373-7, 384, 447-8, 45 1 -4, 472, 
620-2, 641 -2, 646, 7 1 2-14  

acute pulmonary oedema 309 
anaphylaxis 2 53, 255 
complications 78, 375-6, 641-2 
definition 641 
placement methods 642 
poisoning 234, 235, 239-40 
risk factors 78, 641-2 
upper airway obstruction 4-7, 1 3, 74-8, 373-7, 620-2, 

641-2, 646 
endotrachial tube (ETT) 4-5, 641-2 
enemas 1 49 
enoxaparin 302, 591 -600 
Entamoeba h1stolytica 1 48-9 
enteric fevers 98, 207-14, 428 

see also paratyphoid; typhoid 
Enterobacter 486 
Enterococcus 334-6, 486 
Enterococcus faecalis 334-6 
eosinophilia 1 62-8, 1 73-6, 2 1 4, 380-1 , 392-3, 549-54, 

574-6 
eosinophilic granulomatosis see Churg-Strauss syndrome 
eosinophilic lung disease 380-1 , 392-3 
eosinophils 2 1 4, 380- 1 ,  392-3, 550-4, 570-6 
epicardial temporary cardiac pacing 681 
epididymo-orchitis 482 
epidurals 330 
epigastric pain 1 57, 289, 299, 478-80 
epiglottis 638-42 
epiglottitis 373-7 
epilepsy 6 1 -3, 66, 1 03-9, 1 26-3 1 ,  201-6, 4 14, 609, 620 

see also seizures; status epilepticus 
assessment 1 03-7, 1 26, 201 -6 
causes 1 04-6 
definition 1 03, 1 06-7 
discharge checklist 1 08 
driving authorities 1 08 
drug therapy 1 04-8 
management 1 03-8, 201-6 
mortality rates 1 03-4 

epinephrine 230, 472-3, 666-72 
epistaxis 638-40 
eplerenone 3 1 4-1 6 

Epstein-Barr virus (EBV) 1 52, 1 7 1 -6, 209, 2 1 3-1 4, 439, 
579-83 

Erasmus scores, Guil lain-Barre syndrome (GBS) 439 
ergotamine 203 
erosions 1 72-6 
erosive gastritis 449-5 1 ,  453-4 

see also acute upper gastrointestinal bleeding 
erysipelas 1 73-6, 544 

see also cellulitis 
erythema 9-1 1 ,  1 7 1 -6, 1 90-3, 2 1 2-14, 606-1 1 
erythematous macular rash 2 1 2-14  
erythrocyte sedimentation rate (ESR) 99 ,  1 0 1 -2, 1 1 5, 1 22 ,  

1 27-9, 1 66-8, 1 80-2, 1 85, 201-6, 308, 4 1 2- 1 5, 439, 
56 1 -6 

erythroderma 1 7 1 -6, 549-54 
see also skin failure 

erythromycin 1 00, 1 34-6, 1 47-9 
erythropoietin 573-6 
eschar 209 
Escherichia coli 1 47-9, 1 57-9, 226, 334-6, 396-8, 486 
esmolol 274-6, 28 1 ,  349 

see also beta-adrenergic blockers 
estimated glomerular filtration rate (eGFR) 3 1 4-16 ,  326, 

502-7, 520, 523-4, 556-7, 589-600 
ethambutol 1 30,  426 
ethanol 235-9 
ethics 78 
ethnic neutropenia 573 
ethylene glycol 1 63-8, 235-9, 249-5 1 ,  5 1 6-1 7 
etomidate 526 
etoposide 1 34-6 
Eurasia, foreign travel 207-1 4  
euvolaemia 502-7 

see also hypernatraemia; hyponatraemia 
Evans syndrome 588 
everolimus 607-1 1  
exercise 53-8, 1 68, 1 79-82, 1 90, 1 96-8, 252, 254, 296-7, 

30 1 ,  303-4, 343, 489-90 
expiratory positive airway pressure (EPAP) 384-9, 647-50 
exposure, ABC DE protocol 2-8, 1 0- 1 3, 1 6-22, 24-7, 36-9, 

40-5, 46-52, 68-7 1 ,  1 03-7, 1 1 4- 1 5, 1 1 9-22, 289-9 1 ,  
322, 396-8, 4 13 ,  4 1 6, 4 1 9, 442, 534-6, 540, 6 1 5, 
620-2 

external (transcutaneous) temporary cardiac pacing 41 -5, 
681 ,  686 

extraocular muscle nerve palsy 537-9 
extrathoracic metastases 659-64 
exudative effusion 79-84 

see also pleural . 
eyelids 1 77-82 
eyes 7, 1 9-22, 92-7, 1 00-2, 1 07-8, 1 1 2- 1 6, 1 23-3 1 ,  

1 7 1 -6, 2 1 1-1 4, 2 1 6-20, 235-8, 4 1 9  
see also optic . . .  ; retinal . . .  ; visual . 
constricted pupils 7, 92-7, 1 2 6-3 1 ,  235-8 
dilated pupils 7, 1 9-22, 92-7, 1 26-3 1 ,  235-8, 4 1 9  
discharge 1 25-3 1 ,  2 1 3  
examination 1 23-3 1 ,  444-5, 538-9, 561 -6 
pain 1 24-9 
seizures 1 07-8 

facemasks with reservoir bags 
see also airway management 
definition 680 

facial examination, strokes 405 



facial injuries, upper airway obstruction 373-7 
facial weakness 1 1 0-1 6, 436-4 1 ,  444 

see also paralysis; weakness 
factor IX 597-9 
Factor V Leiden 355 
factor X 589-600 
faecal impaction 1 49, 1 98 

see also constipation 
faecal incontinence 1 95-8, 4 13 ,  607 
falciparum malaria 1 52, 208-12 ,  489-90, 564-5 
falls in older people 30-3, 1 95-8 
Familial Mediterranean Fever 342 
Family Law Reform Act 1 969 632 
Fanconi syndrome 5 1 2 , 523-4 
fasciotomies 1 93 
fat emboli 307, 587-8 
febrile convulsions in childhood 62 
feet infections 495-8, 499-500 
felodipine 3 1 6  
Felty syndrome 573-6 
femoral artery 675-6 
femoral hernia 1 40 
femoral veins 292, 338, 349, 665-72, 68 1 -6 
fentanyl 236-8 
ferritin 476-7, 579-83 
FEV 378 
fever 5, 9-1 1 ,  1 8-22, 82-4, 87-90, 94-7, 98-1 02, 1 04-7, 

1 45-9, 1 5 1 -4, 1 63-6, 1 85-6, 1 90-3, 207-14, 2 1 5-20, 
23 1 ,  232, 332, 333-4, 338, 340-2, 390-5, 396-8, 
422-7, 428-3 1 ,  438, 462-6, 470, 472-5, 476-7, 479, 
481 ,  530-3, 561 -6, 577-80, 587-8, 602-4, 6 1 0-1 1 ,  
672 

see also temperatures 
acute pericarditis 340-2 
bacterial meningitis 422-7 
foreign travel 207-1 4  
infective endocarditis 333-4, 338, 428 
IV drug use 23 1 ,  232, 333 
myocardial infarction 295 
pneumonia 2 1 8-20, 390-5, 396-8 
prosthetic heart valves 332 

fexofenadine 1 80-2 
fibreoptic endoscopy 2 1 7, 374 
fibrinogen 1 2- 1 3 ,  450, 570-6, 578-83, 584-8, 597-9 
fibrinolytic therapy 39-45, 290, 450, 45 1-2 
filariasis 2 1 4  
Finland, subarachnoid haemorrhage (SAH) 4 1 8  
first-degree AV block 63-6, 2 6 1 ,  284-8 

see also AV block 
fish, anaphylaxis 254-5 
fistulating disease 1 35, 463-6, 504-7, 5 1 2, 665, 674 
fits 350 

see also seizures 
Fitz-Hugh-Curtis syndrome 1 42 
fixed-rate insulin infusions 497-8 
flecainide 260, 27 1 ,  281  
flexible sigmoidoscopy, acute lower gastrointestinal 

bleeding 1 46-9, 456-7 
'floaters' l 25-3 1 
flucloxaci llin 1 85-6, 228, 229, 336-8, 547, 560 
flucytosine 427 
fludarabine 579-83, 607-1 1 
fludrocortisone 22, 525-9 
fluent dysphasia 25-8 
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fluid balance 1 1- 1 5, 1 34-6, 1 38-42, 1 44-9, 1 6 1 -8, 1 7 1 -6, 
1 97-8, 205-6, 2 1 3- 14, 226-7, 230- 1 ,  393, 407, 409, 
426, 430, 447-54, 474-5, 495-8, 499-500, 501-7, 
539, 549-54, 6 1 3, 6 1 7- 1 8, 623-4, 666-72 

see also dehydration 
fluid overload 1 4- 1 5, 1 64-8, 2 1 3, 307, 3 1 7-1 9, 329, 

606-1 1 
fluid resuscitation 1 34, 1 38-42, 1 44-9, 1 68, 2 1 3, 226-7, 

230-1 , 61 3  
fluid retention 1 6 1 -8, 1 96-8, 307, 3 1 1 ,  3 1 3- 1 6, 329, 

35 1-2, 356, 388, 626-3 1 ,  655 
flumazenil 7, 1 9-22, 238, 699-702 
fluoride 2 1 6, 238 
fluorouracil 1 34-6, 606-1 1 
flushing 

anaphylaxis 254, 257 
seizures 1 07 · 

folate 573-6, 579-83 
folic acid 474 
fondaparinux 302, 449, 589-600 
food bolus obstruction 460-1 
food-dependent exercise-induced anaphylaxis (FDEIA) 252, 

254 
foods 82, 1 35, 1 67-8, 1 79-80, 1 96-8, 209-1 4, 252, 254-5, 

256, 296, 303, 409, 438, 465, 474, 477, 500, 520, 
523-4, 53 1 -3, 555-7, 594, 6 1 3, 626, 635, 648 

see also diet 
forearm veins 665 
foreign body aspiration (FB) 86-90, 380 

see also upper airway obstruction 
foreign travel 1 7-22, 28, 98, 1 06-8, 1 48, 1 5 1 ,  1 52 ,  1 74-6, 

1 80-2, 207-14, 228, 423, 429, 489-90, 564-5, 57 1 -6 
advice agencies 207-8 
assessment 207-1 1 
diarrhoea 1 48, 2 1 1 ,  2 1 4  
fever 207- 14  
incubation periods 207- 1 0  
isolation techniques 207-8 
jaundice 1 5 1 ,  209-14 
management 207- 14  
management flowchart 208 
rashes 1 74-6, 1 80-2 
septic shock 208- 1 3  

foscarnet 220 
fosfomycin 484-6 
fosphenytoin 522 
fractures 30-3, 1 68, 1 9 1 -3, 296, 6 1 3 , 638, 663-4 
fresh frozen plasma (FFP) 238, 47 1-2, 578-83, 594, 597-9 
fresh water, drowning 6 1 9-22 
frontal lobe, stroke sites 407 
frontal parietal lobe 1 24-3 1 ,  1 98, 407 
fundoscopy 1 25-3 1 ,  201-6, 220, 4 1 8  
fungal infections 1 72-6, 2 1 6-20, 426, 472-3, 526-9, 

564-5, 596, 622, 672, 7 1 1 
see also infections 

fungi 338, 342-3, 426, 472-3, 526-9, 564-5 
furosemide 7 1 -2 ,  74-8, 1 56-9, 1 64-8, 1 97-8, 294, 305-7, 

308- 1 0, 3 1 3- 1 6, 3 1 7-20, 348-52, 5 1 5-1 7 

GABA 1 7  
gabapentin 1 22, 203-6, 437-4 1 ,  627-31 
gag reflex 641 
gait 30-3, 96-7, 1 96-8 
gallbladder 655 
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gallstones 1 40-2, 1 50-4, 478-80 
see also pancreatitis 

gamma-glutamyl transpeptidase 471 ,  476-7 
ganciclovir  220 
gangrenosum 1 73-6, 546 
gastric antral vascular ectasia (GAVE) 449 
gastric lavage, poisoning 238 
gastric protection, prednisolone 465-6, 477 
gastric stasis 240, 243-5, 609-1 1 ,  629-31 
gastric stress 240, 243-5, 472, 474 
gastric varices 449-51 ,  453-4, 456 
gastritis 1 42 ,  445, 449-54, 6 1 3  
gastroenteritis 1 36, 1 42 ,  209-1 4, 441 
gastrointestinal cancer 432, 433, 456-7 
gastrointestinal system 47-52, 1 27,  1 33-7, 1 38-43, 

207-1 4, 2 1 5-20, 249-5 1 ,  254, 338, 342, 380-2, 
432, 445, 447-54, 455-8, 462-6, 5 1 2, 532-3, 607-1 1 ,  
6 1 3  

see also abdominal . . .  ; acute lower . . .  ; acute 
upper . . .  ; diarrhoea; inflammatory bowel disease; 
vomiting 

acid-base disorders 249-51 
anaphylaxis 2 54 

gastroparesis 1 42, 489 
gastrostomies 398 
gefitinib 607-1 1 
gemcitabine 607-1 1 
General Medical Council, mental capacity flowchart 633-4, 

636 
generalized blistering disorder 1 72-6, 552 
general ized tonic-clonic seizure (GTCS) 1 03-8, 6 1 3  

see also epilepsy; seizures 
genitalia 1 5 1 -4, 1 7 1-6, 1 77-82, 209, 426, 428, 470, 

482-6, 526, 538, 55 1-4, 559, 601 ,  603 
see also sexual . 
priapism 601 ,  603 
skin failure 1 7 1 -6, 1 77-82, 55 1-4 

gentamicin 1 45-9, 1 85-6, 228, 229, 23 1 ,  336-8, 397-8, 
460- 1 ,  478-80, 484-6 

geriatric assessments 30-3, 1 95-8 
giant-cel l arteritis (GCA) 94-7, 1 00-2, 1 23-3 1 ,  561 -7 

see also vasculitis 
assessment 94, 1 00, 1 0 1 -2 ,  1 23-9, 561 -3 
definition 1 0 1 -2, 1 26, 561 ,  563 
management 1 0 1 -2, 56 1 -7 

Giardia lamblia 1 48-9 
ginger 1 36 
gingivitis 1 79-82 
Glasgow Coma Scale (GCS) 5-7, 1 8-22, 40- 1 ,  74-7, 78, 89, 

96-7, 234, 235, 309, 381 , 386, 423, 429, 448, 531 ,  
534-6, 537-9, 541 ,  6 1 8, 620-2, 641 , 647 

background 20-1 , 40-1 , 74-7, 96-7 
schematic overview 20 

glaucoma 1 00-2, 1 24-3 1 
see also visual . .  

glitazones 3 1 6  
global cerebral hypoperfusion syncope 6 1 -6 
glomerulonephritis 1 6 1 -8, 564-5 
glucagon 5-8, 41-5, 1 03-8, 238, 284, 488-90 

antidotes 5, 238 
glucocorticoids 1 7 5-6, 5 1 2, 5 1 6-1 7, 525-g, 533, 536, 

538-9, 566 
glycolysis 52 1 -4 
glycopyrronium 630 

gohococcaemia 2og 
gold 578-83 
Goldmann perimetry 539 
gonococci 1 85, 558-60 
gonorrhoea 209, 482, 559-60 
gout 1 83-6, 546, 555-7, 558 

definition 555 
management 555-7 

gouty arthritis 546, 555-7 
GRACE 2.0 risk calculator 300-3 
granulomatosis 89, 380, 381 , 392, 566, 574-6 
Graves' goitre 530-3 
guidewires, arterial cannulation 676 
Guillain-Barre syndrome (GBS) 75-8, 96-7, 1 1 0- 1 6, 1 1 8-22, 

1 9 1 ,  436-4 1 ,  5 1 0, 706-8 
see also paralysis; weakness 
ambulatory care 438-9 
assessment 75, 96, 1 1 0- 1 5, 1 1 8-2 1 ,  436-8, 439, 440, 

441 ,  706-8 
blood tests 439 
causes 441 
definition 441 
differential diagnosis 440 
drug therapy 437-8, 440-1 
Erasmus scores 439 
management 1 1 1 -1 6, 1 1 8-22, 436-41 , 706-7 
management flowchart 1 1 1 , 1 1 8, 437 
pitfalls in the diagnosis 436 

gurgling, upper airvvay obstruction 7, 374-7 

H. influenzae 601-4 
HAART drugs 553-4 
HACEK group of organisms 336, 338 
haematemesis 88, 44 7-54 
haematochezia 447-52, 455-8 
haematoma 1 08, 324-5, 356, 368, 373-7, 440, 443-5, 

663-4 
haematuria 481-6 
haemobilia 1 52-4, 449, 456-8 
haemochromatosis 555-7 
haemodialysis 238-9, 244-5, 334, 5 1 5-1 7,  5 1 9-20, 

6 1 6- 1 8  
haemodynamic instabil ity 42-5, 53-9, 77-8, 1 60-8, 1 7 1 -6, 

358-65, 674-6, 692-5 
see also pulmonary embolism 

haemofiltration 306, 309- 1 0  
haemoglobin 1 0 1 ,  1 22, 1 50-4, 201 -6, 246-5 1 ,  309-1 0, 

332, 406, 450-4, 455-8, 476-7, 523-4, 570-6, 601 -4, 
666-72 , 674-6, 677-80 

see also bilirubin 
background 1 22, 570-6, 677-80 

haemoglobin electrophoresis 1 27-9, 1 66-8, 602-4 
haemoglobinuria 355, 581 -3 
haemolysis 1 52 ,  1 63-8, 202-6, 2 1 1 -1 4, 2 1 9-20, 470- 1 ,  

509- 12, 523-4, 572-6, 587-8, 621  
haemolytic uraemic syndrome (HUS) 1 62-8 
haemophilia 1 83-6 
haemoptysis 70-2, 85-90, 359, 562-5 

see also coughing 
definition 88 
management 88-90 

haemorrhagic strokes 1 6-22, 30-3, 66, 92-7, 1 06-8, 
1 1 0- 1 6, 1 1 7-22, 1 97-8, 348-9, 403-1 1 ,  442-5, 562, 
603-4, 705-7 



see also hypertension; parenchymal . ; strokes; 
subarachnoid . 

management 1 1 1 - 1 6, 1 1 7-22, 348-9, 403-1 1 ,  445 
types 4 1 0- 1 1  

haemorrhoids 456 
haemostasis 584-8 

see also bleeding 
haemosuccus pancreatitis 449, 456 
haemothorax 666-71 
hair loss 55 1-4 
hallucinations 23-8, 6 1 3  
haloperidol 28, 609-1 1 ,  628-31 
HALT-IT trial 45 1 
hand hygiene 1 45, 220, 674 
hand-foot syndrome 606 
haptoglobin 1 50-4, 332, 572-6 
Hartmann's solution 230, 253 
HAS-BLED scores 592-3 
hashitoxicosis 53 1 -3 
head injuries 62-6, 75-8, 1 04-7, 1 97-8, 328-32, 373-7, 

506, 620-2 
head and neck mucositis 1 00-2, 607-1 1 
head tilt and chin lift, airway management 7, 38-9, 638-9 
headache 1 8-22, 93-7, 98-102, 1 04-7, 1 1 4- 1 6, 1 1 9-22, 

1 2 5-3 1 ,  1 34-5, 20 1-6, 2 1 1 -1 4, 2 1 6-20, 350, 4 1 2-1 7, 
41 8-2 1 , 422-7, 428-3 1 , 444-5, 501-7, 526-9, 537-9, 
541-2 ,  561-6, 607- 1 1 ,  706-8 

see also bacterial meningitis; migraine; subarachnoid 
haemorrhage 

assessment 98-102 ,  1 34-5, 201-6, 2 1 6-20, 428 
background 98-102, 1 1 9, 1 34-5, 201-6, 2 1 6-20, 428 
differential diagnosis 98 
examination 98-9 
management 98-102, 201-6, 2 1 6-20 
pregnancy 20 1-6 
'red flag' features 98, 1 00 

healthcare-associated infections 1 45-9, 228, 229, 23 1 ,  338, 
390, 396-8, 482, 484-6 

see also hospital . 
heart failure (HF) 1 1- 1 5, 35-45, 55, 68-72, 75-8, 80-4, 

1 58,  1 63-8, 1 97-8, 255, 280- 1 ,  291-3, 295, 303-4, 
3 1 1 - 1 6, 330-2, 333-6, 342-3, 349, 350, 356, 364, 
374, 380, 384, 385, 388, 450-2, 470, 496-8, 505-7, 
532-3, 540-2, 550-4, 589-600, 606-1 1 ,  627-3 1 ,  
660-4, 692 

see also acute . . ; chronic . . .  ; pulmonary oedema 
aortic regurgitation 330 
atrial fibrillation (AF) 280-1 
blood tests 31 3 
causes 3 1 2- 13 ,  3 1 4  
hypertension 350, 3 5 1 -2 
LV systolic function 3 1 4- 1 6  
management 35-45, 7 1 -2, 80, 3 1 1 - 1 6, 350, 608, 

627-31 
mitral regurgitation 331  
palliative care 3 1 6  
prosthetic heart valves 33 1 ,  589-600 

heart murmurs 48-52, 55-9, 62-6, 226, 227, 296-7, 
299-300, 3 1 2- 1 3, 3 1 9, 33 1-2, 409 

heart rates 4-8, 1 1 -1 3, 35-45, 62-3, 76-8, 99-1 02, 1 07-8, 
202, 229, 260, 272-3, 279-82, 285-8, 29 1 -7, 300-4, 
3 1 2-13 , 3 1 4- 1 6, 364, 381 , 386, 394-5, 405, 408, 449, 
457, 47 1 -3, 525-9, 530-3, 540-2, 554, 62 1-2 , 65 1 -3, 
681-6 

see also bradycardia 
acute arrhythmias 260 
National Early Warning Score (NEWS) 6 
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heart valve disease 65-6, 200-6, 328-32, 333-6, 4 12 ,  
45 1 -2 

see also aortic . . .  ; mitral . . .  ; severe valve disease 
active bleeding 33 1-2 
alerts 332 
assessment 65, 200, 328-9 
management 200, 328-32 
mortality rates 328 

heartburn 87-90 
heaVcool pads 625 
heatstroke 428 
Helicobacter pylori 1 79-82, 452-3 
heliox 375-7, 641 
HELLP (haemolysis, elevated liver enzymes, low platelet 

count) syndrome 1 52 ,  202-6, 574-6, 587-8 
helminths 1 48-9, 2 1 4, 380 

see also parasites 
HELP shouts, cardiac arrest 35-6 
Henoch-Schonlein purpura 1 42 
heparin 82-4, 1 92-3, 200-6, 232, 244-5, 292-7, 302, 

309-10,  3 1 4- 1 6, 353-7, 360- 1 ,  363-5, 388, 393-4, 
462-6, 474, 498, 500, 574-6, 584-8, 589-600, 666, 
67 1 -2 ,  673-4, 688, 692-5 

see also anticoagulation; low-molecular-weight . 
unfractionated . 

advantages/disadvantages 589-90, 597 
bleeding management 597-8 
definition 589-90 
thrombocytopenia 584-8, 590 
usage indications 200, 202, 462-3, 589-93, 597, 67 1 -2, 

673-4, 692, 694 
heparin-induced thrombocytopenia (HIT) 584-8, 590 
hepatic foetor 470 
hepatic gluconeogenesis 489 
hepatic outflow obstructions, ascites 1 55-8 
hepatitis 1 08, 1 34-6, 1 42 ,  1 48-9, 1 50-4, 1 79-82, 1 83,  

209, 2 1 3- 14, 232, 469, 470, 471 ,  473, 474, 476-7, 
565, 576, 579-83, 6 1 3  

see also alcoholic . 
hepatitis A virus (HAV) 1 52 ,  209, 2 1 3- 1 4, 469, 47 1 
hepatitis B virus (HBV) 1 52 ,  1 79-82, 1 83, 209, 2 1 3- 14, 232, 

469, 473, 565, 576, 579-83 
hepatitis C virus (HCV), IV drug use 1 52 ,  1 79-82, 1 83,  232, 

469, 47 1 ,  565, 576, 579-83 
hepatitis D virus (HOV) 469, 471 
hepatitis E virus (HEV) 1 52 ,  209, 2 1 3-14, 469, 471 
hepatomegaly 209-14, 449, 469, 577-83, 655 
hepatorenal syndrome 1 62-8, 247-5 1 ,  475 

see also acute kidney injury; acute liver failure; chronic liver 
disease 

definition 475 
herbal remedies 470, 551  
hereditary angioedema (HAE) 1 79-82 
hernias 1 35, 1 40-2 
heroin 1 68 
herpes simplex encephalitis 1 7-22, 94-7, 98-1 02, 428, 430, 708 

see also encephalitis 
assessment 1 7- 1 9, 94, 98, 428, 430, 708 
management 98, 430 

herpes simplex virus (HSV) 1 7-22, 98-1 02 ,  1 2 7-9, 1 72-6, 
2 1 5-20, 428, 430, 47 1 ,  482, 552-4 
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herpes virus type 3 see varicella zoster virus 
herpes virus type 4 see Epstein-Barr virus 
herpes virus type 5 see cytomegalovirus 
hiatus hernias 449 
high-flow masks 1 03-7, 384, 680 

see also airway management 
high-pressure liquid chromatography (HPLC) 601 --4  
high-risk levels, alcohol misuse 6 1 2  
hilar vessels, X-rays 658-64 
hip replacements 1 93 
His-Purkinje disease 286 
HIV 27, 1 04, 1 1 5, 1 22, 1 46, 1 48, 1 52-4, 1 66, 1 73-6, 209, 

2 1 0, 2 1 5-2 1 ,  227, 228, 232, 241 , 342, 393, 395, 423, 
426-7, 429, 439, 470, 473, 479, 506, 5 1 5, 552--4, 565, 
574, 576, 583, 596 

see also immunosuppressed individuals 
acute medical problems 2 1 5-20 
AIDS diagnosis 2 1 5-1 6 
background 2 1 5-20 
breathlessness 2 1 6-20 
delirium 2 1 6-20 
diarrhoea 1 46, 1 48-9 
IV drug use 232 
management 2 1 5-20 
management flowchart 2 1 6  
neurological issues 2 1  5-20 
Pneumocystis carinii ljiroveci) 2 1 5, 2 1 6-20 
rashes 1 7 3-6 
sepsis 227, 228 
spectrum 21 5-1 6 

hives 1 72-6, 1 77-82 
home NIV 649 
homozygous SS (HSS) 602--4 

see also sickle cell disease 
hookworms 2 1 4  
hormonal therapy, pain causes 6 1 1 
Homer's syndrome 94-7, 99, 1 0 1 ,  4 1 5- 1 6  
hospital-acquired pneumonia (HAP) 73-8, 391 , 396-8 

see also pneumonia 
Howell-Jolly bodies 5 7 1-6 
Hudson low-flow masks, definition 680 
Humphrey perimetry 539 
hydralazine 3 1 4-1 6 
hydrocarbons 239 
hydrocephalus 1 7-22, 42 1 ,  426-7, 443, 445 
hydrocortisone 1 4- 1 5, 22, 1 79-82, 253, 256, 257, 385-9, 

462-6, 525-9, 533, 534-6, 538-9 
see also corticosteroids 

hydrodynamics of CSF 443-5 
hydrogen 246-5 1 
hydronephrosis 484-6 
hydroxychloroquine 1 30 
hyoscine butylbromide 609-1 1 ,  627-31 
hyperaldosteronism 352, 5 1 1 - 1 2  
hypercalcaemia 1 7-22, 26-8, 58-9, 1 63-8, 261 ,  479, 5 14, 

5 1 5-1 7,  5 1 9-20, 534-6, 605-1 1 ,  626, 629 
see also plasma calcium concentration 
assessment 1 7-1 9, 26-8, 5 1 4, 5 1 5-1 7,  6 1 0-1 1 
causes 5 1 5  
drug therapy 5 1 6-17  
management 5 1 5-17 ,  629 

hypercalciuria 5 1 4-1 7 
hypercapnia 1 7-22, 73-8, 385-9, 534-6, 61 9-22, 648-9, 

677-80 

see also type 2 respiratory failure 
assessment 73-7 
management 73-8 

hypercholesterolaemia 290-1 ,  299-300, 304 
hyperglycaemia 28, 1 60-8, 235-7, 239--40, 296, 403-6, 

49 1 --4, 620-2 
see also blood glucose; diabetes; hyperosmolar . 
assessment 491-2, 620 
definition 49 1 
management 49 1 -4 
poisoning 235-7, 239--40 

hyperkalaemia 37--45, 58-9, 1 64-8, 249-5 1 ,  284, 288, 3 1 6, 
502-7, 508-1 3, 523--4, 526-9, 653 

see also plasma potassium concentration 
assessment 1 64, 508-1 2, 653 
causes 1 64, 5 1 0, 5 1 1 
management 39-45, 1 64-8, 508- 1 2, 653 
management flowchart 508 

hyperlipidaemia 48, 1 40-2 
hypermagnesaemia 51 8-20, 6 1 0-1 1 

see also plasma magnesium concentration 
hypernatraemia 1 7-22, 501-7, 523--4 

see also plasma sodium concentration 
hyperosmolar hyperglycaemic state (HHS) 1 7-22, 1 68, 

491 -4, 499-500, 504-7 
see also hyperglycaemia 
background 499-500 

hyperparathyroidism 1 35-6, 555-7 
hyperphosphataemia 1 68, 52 1 -4, 606-1 1 

see also plasma phosphate concentration 
hyperpigmentation 525-9 
hyperpyrexia 1 03-8, 540-2 
hyperreflexia 1 5 1-4, 470 
hypersplenism 574-6 
hypertension 32, 48-52, 63-6, 93-7, 1 27-9, 1 55-8, 1 62-8, 

1 97-8, 200-6, 235-8, 243-5, 280-2, 29 1 ,  296-7, 
300-4, 3 1 1 -1 3 , 3 1 4-1 6, 3 1 8- 1 9, 347-52, 356, 364-5, 
407-8, 4 1 8-2 1 , 438, 443-5, 456, 473, 537-9, 540-2, 
55 1-4, 562, 572, 592-9, 607-1 1 ,  6 1 9-22, 659-64, 
705-7 

see also strokes; subarachnoid haemorrhage 
abdomen 349, 352 
acute coronary syndrome (ACS) 350 
acute heart failure 350, 35 1-2 
aortic dissection 347-9 
assessment 48, 63, 93, 1 27-9, 1 62-6, 200-6, 347-9, 

659-64 
causes 347-9, 35 1-2 
cocaine 349, 35 1  
definition 347 
drug therapy 32, 347-9, 350-2, 41 9-20, 438 
examination 349 
heart failure 350, 35 1-2 
kidneys 348-9, 3 5 1 -2 
management 32, 200-6, 347-52, 41 9-20, 438, 659-64, 

706-7 
management flowchart 348 
paraganglioma (phaeochromocytoma) 350, 35 1-2, 

540-2 
poisoning 235-8, 243-5 
pre-eclampsia 1 7-1 9, 1 06-8, 1 65, 200-6, 348-9, 35 1 ,  

564-5, 570-6 
pregnancy 1 7-19 ,  1 06-8, 1 65, 200-6, 348-9, 35 1 , 

564-5, 570-6 



renal artery stenosis 349, 35 1-2 
retinal haemorrhages 1 62-8, 348-9 
treatments 296, 304 

hypertensive encephalopathy 1 7-22, 1 00-2, 348, 350, 407, 
4 1 0  

hyperthermia 1 7-22, 1 68, 235-8, 6 1 3  
hyperthyroidism 1 35-6, 530-3, 594 

see also thyrotoxic storm 
hyperuricaemia 1 68, 555-7, 606-1 1 
hyperventilation 6 1 -6, 72, 1 5 1 -4, 249-5 1 ,  470 
hyperviscosity syndrome 1 00-2, 1 27-9, 355, 4 1 5- 1 6  
hypervolaemia 502-7 

see also hypernatraemia; hyponatraemia 
hypoaesthesia 1 1 7-22 

see also sensory symptoms 
hypoalbuminaemia 8 1 -4, 356, 550-4 
hypocalcaemia 39-45, 58-9, 1 04-8, 204-6, 479, 5 14, 

5 1 6- 17 ,  5 1 9, 522, 606-1 1 ,  627-31 
see also plasma calcium concentration 
assessment 1 04, 204, 5 1 4, 5 1 6- 17 ,  5 1 9, 522 
management 39-45, 1 04-8, 204, 5 1 6- 1 7, 627 
tetany 5 1 7, 606 

hypocalciuric hypocalcaemia 5 1 5- 1 7, 5 1 9-20 
hypoglycaemia 4-8, 1 6-22 ,  24-7, 28, 58-9, 6 1 -6, 92-3, 

94-7, 1 03-8, 204-6, 2 1 1 -1 4, 233-7, 242-5, 296, 
403-1 1 ,  4 14- 1 6, 467-74, 479, 488-90, 498, 500, 
5 1 0-1 1 ,  534-6, 6 1 3, 6 1 5- 1 8, 620-2, 629-31 

see also blood glucose; diabetes 
assessment 4-5, 1 6-22, 28, 6 1 -3, 92-3, 94, 1 03-5, 204, 

2 1 1 ,  2 1 3, 488-90, 6 1 3, 6 1 5, 620 
causes 2 1 1 ,  2 1 3, 488-9, 498, 6 1 3  
definition 488 
driving authorities 490 
future prevention measures 490 
management 4-8, 1 6--22, 24-7, 92, 204, 2 1 3, 233, 403-4, 

472-3, 488-90, 500, 6 1 3, 6 1 5, 6 1 7- 1 8, 620-2, 629 
manifestations 489 
poisoning 233-7, 242-5 

hypokalaemia 37-45, 1 44-9, 235-8, 247-5 1 ,  259, 261 , 
268-7 1 , 280-2, 284, 388-9, 440, 474, 497-8, 508-1 3, 
5 1 9, 653, 693-4 

see also plasma potassium concentration 
assessment 1 44, 509- 12 ,  653 
background 37-9, 1 44-9, 508-1 3, 5 1 9, 653, 693-4 
management 1 44-9, 509-1 2, 653, 693-4 
management flowchart 1 44, 509 

hypomagnesaemia 58-9, 1 04-8, 259, 261 ,  440, 479, 5 1 2 ,  
5 1 6-1 7,  5 1 8, 5 1 9-20, 555-7 

see also plasma magnesium concentration 
assessment 1 04, 5 1 8, 5 1 9  
causes 5 1 9, 520 
management 1 04-8, 5 1 9-20 

hyponatraemia 1 7-22, 26-8, 100-2, 1 04-8, 1 56-9, 42 1 ,  
426, 430, 443-5, 492-4, 501 ,  503, 504-7, 534-6, 605, 
6 1 0-1 1 , 629 

see also plasma sodium concentration 
assessment 1 7- 1 9, 26-8, 1 00, 1 04, 430, 501 ,  503, 

504-7, 6 1 0-1 1 
definition 501 
management 1 04-8, 503, 504-7, 6 1 0, 629 
management flowchart 503 
neurological issues 506-7 

hypoparathyroidism 1 3 5-6, 522-4 
hypophosphataemia 1 68, 5 1 9, 52 1 ,  522-4, 555-7 

see also plasma phosphate concentration 
assessment 1 68, 52 1 ,  522-3 
causes 522-3 
management 523-4 

hypopituitarism 489-90 
hyporeflexia 5 1 8-20 
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hypotension 5-8, 9-1 5, 35-45, 47-52, 58-9, 60-6, 1 0 1 -2, 
1 05-8, 1 39-42, 1 61 -8, 1 97-8, 205-6, 2 1 3- 1 4, 225-6, 
229-30, 233-7, 240, 243-5, 2 52-7, 267, 27 1 ,  274-5, 
28 1-2, 289, 293-7, 299-300, 3 1 5- 1 6, 3 1 7-20, 323-7, 
328-32, 335-6, 344-5, 358-65, 366-70, 374-7, 378, 
38 1 ,  399-401 ,  438, 445, 448-54, 456-8, 5 1 8-20, 
526-9, 53 1-3, 540-2, 6 1 6-18 ,  622, 65 1-4, 666, 
677-80 

see also shock 
acute coronary syndrome (ACS) 9-1 5, 293-7 
anaphylaxis 9-1 1 ,  252-7 
assessment 5-7, 8, 9-1 3 ,  1 4- 1 5, 35, 60-3, 65, 1 0 1 ,  

1 39-42, 1 6 1 -6, 2 1 3- 14, 3 1 7- 1 9, 447-8, 6 1 7, 622, 
65 1-4 

causes 1 1 -1 3 ,  65, 1 39-42, 1 97,  205, 2 1 3, 293, 3 1 7, 
447-8, 526-9, 6 1 6, 622, 65 1 -4 

differential diagnosis 1 0, 1 1  
drug therapy 1 3- 1 5  
management 5-8, 9-1 5, 47-50, 1 61 -8, 2 1 3- 1 4, 

3 1 7-20, 322, 325, 438, 6 1 7 ,  622, 65 1 -4, 666, 
677-80 

management flowchart 9-1 0  
poisoning 1 1 -1 3, 233-7, 240, 243-5 
pulmonary embolism (PE) 9-1 5, 358-65 
sepsis 9-1 5, 225-6, 229-30 

hypothermia 1 7-22, 28, 1 68, 235-8, 240, 284, 473, 492-4, 
534-6, 550-4, 6 1 5-1 8, 622, 653, 679-80 

assessment 1 7- 1 9, 22, 28, 1 68, 6 1 5-1 6, 622, 653 
Bair-Hugger blanket 550, 6 1 6- 1 8  
causes 6 1 7, 622 
definition 6 1 5- 1 6  
management 22, 536, 550, 6 1 5-1 8, 622, 653, 679-80 
management flowchart 6 1 5 
oxygen 6 1 6, 679-80 
poisoning 235-8, 240 
rewarming options 61 5-1 6, 6 1 8, 622 

hypothyroidism 8 1 -4, 1 35-6, 284, 5 1 9-20, 526-9, 534-6, 
557, 572-6, 594 

hypoventilation 73-8, 249-5 1 ,  648-9 
hypovolaemia 5, 9-1 5, 37-45, 58, 6 1 -6, 1 56-9, 1 6 1 -8, 

447-8, 472, 502-7, 550-4, 6 1 3, 6 1 7- 1 8, 624, 653, 
666, 692 

see also hypernatraemia; hyponatraemia 
causes 1 6 1  
management 1 6 1 -4, 448-9 

hypoxaemia 5-8, 9-1 1 ,  1 2- 1 3, 39-45, 73-8, 2 1 1 -14, 
2 1 6-20, 399-401 ,  472-3, 534-6, 601 -4, 62 1 -2, 
647-50, 652-4, 677-80 

see also respiratory failure 
management 5-8, 73-8, 677-80 

hypoxia 1 4- 1 5, 1 7-22, 35, 37-45, 6 1 -6, 7 1 -2 ,  73-8, 8 1 -4, 
230-1 , 255, 364-5, 372-7, 388, 399-401 ,  443-5, 
472-3, 5 1 1 - 1 2 ,  573-6, 6 1 9-22, 627-3 1 ,  648-9, 653, 
677-80 

see also pulmonary oedema 
management 1 4-1 5, 37, 7 1 -2 ,  73-8, 627, 648-9, 653, 

677-80 
hydrocarbons 239 
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i-gel, upper airway obstruction 373, 376, 641 
iatrogenic fluid overload 89, 307 
ibuprofen 342-3, 556-7 
icatibant 1 79-82 
idaracizumab antidote 238, 598, 599 
idiopathic conducting system fibrosis 288 
idiopathic intracranal hypertension 443, 445, 705-7 
idiopathic oedema of women 356 
idiopathic thrombocytopenic purpura (ITP) 574-6 
lgE 1 78-82, 254, 550-4 
lgG 336, 579-83 
imaging 1 6-22, 27, 30-3, 79-84, 1 1 0- 1 6, 1 1 7-22, 1 88-9, 

1 92-3, 227, 237, 4 1 5- 1 6, 430, 432-4, 464-6, 483-6, 
538-9, 541 -2 ,  657-64, 687-9 1 ,  696-703 

see also CT . . ; individual topics; MRI . . .  ; neuro . . .  , 
ultrasound . . .  ; X-rays 

immunizations, foreign travel 209, 429 
immunoglobulin 1 52 ,  1 78-82, 254, 336, 438-41 ,  47 1 -5, 

476-7, 550-4, 570-6, 579-83 
see also lg . 

immunosuppressed individuals 1 9, 22, 27-8, 98-102, 1 04, 
1 25-3 1 ,  1 39-42, 1 48-9, 1 66, 1 72-6, 1 79-82, 2 1 5-20, 
334, 340-3, 344, 392, 393, 395, 396-8, 423, 425-7, 
430, 464-5, 469-7 1 ,  526-9, 547, 565-6, 573-6, 
577-83, 586-8, 596, 672 

see also HIV 
impaired cardiac contractility 249-5 1  
impetigo 1 73-6 
implantable cardioverter-defibrillator (ICD) 3 1 2- 1 3 , 366-70, 

609-1 1 ,  630, 693 
complications 368 
functions 367-8 

implanted cardiac devices 58, 66, 288, 3 1 2-1 3, 333, 366-70 
see also pacemakers 

Imported Fever Service 207- 14  
in-hospital cardiac arrest (IHCA) 35-45 

see also cardiac arrest 
incontinence 1 07, 1 95-8, 4 1 3, 607 
independent medical capacity advocates (IMCAs) 633, 634-5 
India, tuberculosis 426 
indomethacin 560 
infections 1 7-22, 26-8, 98- 1 02 ,  1 06-8, 1 42, 1 44-9, 1 5 1 ,  

1 52 ,  1 55-9, 1 67-8, 1 7 1 -6, 1 80-2, 1 83-6, 1 96-8, 
207-14, 2 1 5-20, 228, 229, 23 1 ,  232, 288, 307, 3 1 9, 
328-32, 333-9, 373-7, 382, 384-9, 390-5, 396-8, 
408, 423, 428, 439, 441 ,  443, 452-3, 456, 462-6, 
478-80, 489-90, 495-8, 525-9, 530-3, 544-8, 552-4, 
564-5, 569-76, 577-83, 601 -4, 626-3 1 , 659-64, 666, 
672, 674-6, 685-6, 688, 705-7, 709, 7 1 1 

see also bacteria; fungal . . . ; individual infections; 

viral . .  
cardiac devices 368-70 
central venous cannulation 666, 672 
delirium 26-8 
foreign travel 1 7-22, 28, 98, 1 06-8, 1 48, 1 5 1 ,  1 52, 

1 74-6, 1 80-2, 207-14, 228, 423, 429, 489-90, 564-5, 
57 1 -6 

rashes 1 7 1 -6 
temporary cardiac pacing 685-6 
upper airway obstruction 373-7 

infective colitis 2 1 5-20, 456, 462-6 
infective endocarditis 1 1 ,  28, 1 83-6, 229, 23 1 ,  232, 288, 

307, 3 1 9, 328-32, 333-9, 409-1 0, 4 1 5-1 7, 428, 564-5 
see also bacteria 

alerts 333 
antibiotics 333-8 
assessment 28, 1 83-6, 333-6, 338, 428, 564-5 
causes 333, 338 
examination 335 
fever 333-4, 338, 428 
IV drug use 232, 333-6, 338 
lung lesions 338 
management 333-8 
modified Duke criteria 334, 336 
mortality rates 333 
predisposing conditions 333, 334 

inferior vena cava (IVC) 1 4- 1 5, 1 6 1 -8, 320, 356, 365, 
469-7 1 ,  653-4, 684-6 

inflammatory bowel disease (IBD) 1 42, 1 46-9, 1 83-6, 342, 
456, 458, 462-6, 472, 546, 7 1 1 

see also acute lower gastrointestinal bleeding; Crohn's 
disease; gastrointestinal . . .  ; ulcerative colitis 

arthritis 7 1 1 
assessment 1 42, 1 46, 1 83-6, 456, 458, 462-5, 546, 7 1 1 
bleeding 456, 458, 466 
drug therapy 463-6 
examination 464 
flare management 462-6 
management 1 46-9, 458, 462-6 
management flowchart 462 

inflammatory conditions 1 42 ,  1 46-9, 1 7 1 -6, 1 83-6, 1 90-3, 
342, 440, 456, 458, 462-6, 472, 546, 7 1 1 

see also arthritis 
inflammatory myopathy 440 
infliximab 463-6 
influenza 207, 209, 601-4 
informed consent 632-5, 636, 673-4, 696-7, 704, 709, 7 1 2  
inguinal hernia 1 40 
inhalation injuries 307, 3 1 0  
inhalers 380-2, 384-9 
initial fluid resuscitation, sepsis 226-7, 230-1 
inosorbide dinitrate 350-2 
inotropic therapy 1 0- 15 ,  42-5, 2 1 3- 14, 3 1 7-20, 330 

see also vasopressor . 
insect bites/stings 1 72-6, 1 9 1 ,  207-14, 252-7, 546 

see also foreign travel 
insomnia 627 
inspiratory positive airway pressure (IPAP) 384-9, 647-50 
inspired oxygen concentration (Fi02) 68-72, 677-80 
insulin 1 64-8, 235-8, 290, 296, 299-300, 489-90, 495-8, 

5 1 0-12 ,  6 1 6- 1 8  
see also blood glucose 

insulin infusions 1 64-8, 290, 296, 299-300, 489-90, 49 1 -4, 
495-8, 5 1 0-1 2, 606-1 1 ,  6 1 6- 1 8  

insulin overdose 489-90 
insulinoma 489-90 
intercostal chest drain (ICD) 83-4, 696-703 

complications 696-7 
contraindications 696-7 
equipment 698 
indications 696-7 
positioning considerations 699-700 
technique 697-702 
'triangle of safety'698-9 
troubleshooting 702-3 

international normalized ratio (INR) 1 54, 329, 33 1-2, 355,  
363, 450-2, 471 -5, 593-9, 697, 709 

prosthetic heart valves 329, 33 1-2 ,  598-9 



International Subarachnoid Aneurysm Trial (ISAT) 420-1 
interstitial lung disease (ILO) 381 ,  655, 660-4 

intervertebral disc disease 433 
see also acute lumbar disc prolapse 

intimal flaps 50-2, 32 1 -7 
intracerebral haemorrhage 1 35-6, 203-6, 2 1 5-20, 409-1 1 ,  

607-1 1 
intracranial arteriography 409-1 1 
intrahepatic cholestasis 1 53-4 
intramural haematoma 1 9 1 ,  324-5 
intrathoracic infection 342-3 
intravenous alpha adrenergic blockade 540-2 
i nvasive sampling, sepsis 228 
iodine 530-3, 667-72, 681-6, 687-9, 709- 1 0  
ionized plasma calcium 249-5 1 ,  5 1 4-1 7 

see also calcium 
ipratropium bromide 379-82, 384-9, 646-50 
irinotecan 6 1 0-1 1 
iron 237-9, 557, 570-6, 579-83 
i rregular broad complex tachycardia 259, 268-7 1 ,  294, 603-4 
irregular narrow complex tachycardia 261 , 272-8, 279-82 

see also narrow complex tachycardia 
ischaemic colitis 456, 462-6 

ischaemic heart disease 5 1 -2 ,  54-9, 66, 1 65, 259, 290-7, 
298-304, 335, 449, 452 

ischaemic hepatitis ('shock liver) 1 52-4, 469 
ischaemic pain 29 1-3 
ischaemic strokes 1 6-22, 30-3, 66, 92-7, 1 0 1 -2, 1 1 0- 1 6, 

1 1 7-22, 1 97-8, 347-9, 403-1 1 ,  442-5, 541-2, 562 
see also atherothromboembolic . . .  ; cardioembolic . 

hypertension; strokes 
assessment 1 6-22, 1 0 1 ,  1 1 0- 1 5, 1 1 7-2 1 ,  347, 403-6 
management 1 1 1 -1 6, 1 1 7-22, 347-8, 403-1 1 ,  445 
types 4 1 0  

isolation techniques. foreign travel 207-8 
isoniazid 426 
isoprenaline 41-5 

isosorbide dinitrate 1 3-1 5, 7 1 -2, 3 1 7-20, 349 
isosorbide mononitrate 3 1 4- 1 6  
tsospora be/Ii 1 48-9, 2 1 5-20 
isotretinoin 1 30 
itching 1 7 1-6, 1 77-82, 252-3, 2 54, 255, 257 

see also rashes 
IV access 3-8, 9-1 5, 1 6-22, 36-45, 46-52, 53-9, 68-72, 

1 03-7, 1 38-42, 1 90-3, 2 1 3, 372-3, 375-6, 500, 
544-8, 601-4, 627-3 1 ,  651 -5, 665-72 

upper airvvay obstruction 372-3, 375-6 
IV drug use 2 3 1 -2, 333-6, 338, 349, 35 1 ,  470 

fever 23 1 ,  232,  333 
infective endocarditis 232, 333-6, 338 

IV fluids 1 90-3, 226-7, 382, 447-54 
see also fluid . 

ivabradine 3 1 4-1 6 

J waves, ECG features 6 1 7  
Janeway lesions 335 
Japan. subarachnoid haemorrhage (SAH) 4 1 8  

jaundice 8 ,  2 7 ,  1 4 1 -2, 1 50-4, 1 6 5-8, 209-14, 227, 284, 
456, 467-75, 476-7, 478-80, 532-3, 587-8 

see also liver . 
assessment 1 50-3, 1 65, 209, 2 1 3- 1 4, 467-70, 476-7 
causes 1 50-2, 2 1 3, 467-70, 476-7 
examination 1 5 1 -2 
management 1 50-4, 2 1 3- 14  

sepsis 227 
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jaw thrust, airvvay management 38-9, 638-9, 640 
joint pain 1 00-2, 1 74, 1 83-6, 1 9 1 ,  601 -4, 709-1 1 

see also arthritis; knee joints 
jugular vein 1 1 - 1 3 ,  48-50, 62-6, 69-72, 292, 3 1 2- 1 3, 3 1 9, 

341-3, 344-6, 401 ,  608, 665-72 
junctional bradycardia 261 ,  284-8, 685-6 

see also bradycardia 
junctional tachycardia 261  
JVP 4-6, 9-10, 1 4-1 5 ,  14 1 ,  1 6 1 -6 

kala-azar 209 
Kaposi sarcoma 2 1  5-20 
Kawasaki disease (KO) 566 
Kayser-Fleischer rings 469 
Kell type match 604 
keratitis 1 24-3 1 

keratoconus 1 2 7-9 
keratocytes ('bite cells') 570-6 

ketoacidosis 1 7-22, 1 33-6, 1 42 ,  1 68, 200-6, 249-50, 
443-5, 491 -4, 495-8, 499-500, 53 1 -3 

see also diabetes 
assessment 1 7- 1 9, 1 33,  1 42 ,  1 68, 200, 49 1 -2 ,  495-7, 

499-500 

causes 495-6 
complications 498 

definition 495-6 
management 200, 495-8 

ketoconazole 526 
ketonaemia 492-4 

ketones 200-6, 235-8, 49 1 -4, 495-8, 499-500 
ketonuria 492-4 

kidneys 9-1 1 ,  1 60-9, 23 1 ,  235-8, 240, 246, 247-5 1 ,  299, 
301-2, 306, 307, 309- 1 0, 348-9, 3 5 1 -2, 356, 430, 
483-6, 490, 501 -7, 5 1 0- 1 2, 522-4, 555-7, 562-5, 
573-6, 589-600 

see also acute . .  ; renal . . .  ; urinary tract . 
background 1 60-8, 475, 606, 6 1 7, 622, 624, 655 
hypertension 348-9, 3 5 1 -2 

Killip class 300 
Klebsiella pneumoniae 396-8, 486 
knee joints 1 83-6, 1 93,  709-1 1 

see also aspiration of knee joints 
knee replacements 1 93 
kyphoscoliosis 76-8, 1 88-9, 646, 678-80 

labetalol 322-7, 347-52, 438 
see also beta-blockers 

lactate 8, 1 1- 1 3, 80-4, 202-6, 2 1 7, 225-6, 228, 229, 230, 
3 1 3-14, 450, 457, 47 1 ,  527-9 

lactate dehydrogenase (LOH) 80-2, 1 50-4, 1 58, 2 1 7  
lactic acidosis 9-1 5, 1 03-8, 249-51 ,  4 1 0, 522-4 

see also shock 
lactulose 472, 474-5 
Lamber-Eaton syndrome 1 1 3-1 6, 440 
lamotrigine 1 08 

landmark-guided femoral vein technique, central venous 
cannulation 670-1 

lanugo-like hair 1 3 5  
laryngeal carcinoma 372-3 

laryngeal mask airvvay (LMA) 373-7, 641-2 
laryngeal oedema 1 79-82, 372-7, 641 -2 
laryngeal stenosis 642 
laryngectomies 376 
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laryngitis 373-7 
laryngoscopies 87-90, 641 
laryngospasm 3 1 0, 6 1 9-22, 638-42 
laser therapy 608 
Lassa fever 2 1  0 
Lasting Power of Attorney (LPA) 42-5, 633, 634, 635-6 
latex, anaphylaxis 254 
laxatives 1 48-9, 238-9, 522, 604, 625 

lead 238 
lead malfunction problems, cardiac devices 288, 368-70 

left bundle branch block (LBBB) 57-9, 64-6 
left ventricular hypertrophy (LV hypertrophy) 57-9, 64-6, 

1 04-7, 308, 3 1 3, 65 1-4 
see also LV . 

left ventricular wall-motion analysis 65 1-4 
legal issues in acute medicine 42-5, 236-8, 632-7, 673-4, 

696-7, 704, 709, 7 1 2  
advance refusal of treatment statements 633, 635 
age of capacity 632 
autonomy 632-4 
common law 634 

confidentiality responsibilities 636-7 
consent concepts 632-5, 636-7, 673-4, 696-7, 704, 709, 7 1 2  

Court o f  Protection 633, 634, 636 
data protection 636-7 
deprivation of liberty framework 636 
independent medical capacity advocates (IMCAs) 633, 

634-5 
informed consent 632-5, 636, 673-4, 696-7, 704, 709, 7 12  
Lasting Power o f  Attorney (LPA) 42-5, 633, 634, 

635-6 
mental capacity 42, 632-7, 696 

Mental Capacity Act 2005 (MCA) 632-5 
Mental Health Act 2007 (MHA) 634-5 
psychoactive substances (legal highs) 236-8 

public interest disclosures 636-7 
self-harm 635 
unconscious patients 634 

Legionella pneumophila 1 68, 390-5, 428 
Legionnaires' disease 2 1 0, 2 1 3, 390, 428 
leishmaniasis 21 O 
leptospirosis 209, 2 1 0, 2 1 3-14, 426, 428, 564-5 
Lesch-Nyhan syndrome 555-7 
leucocytosis 205-6, 295, 393-5, 425 
leukaemias 1 00-2, 1 83-6, 564-5, 57 1-6, 582-3, 587-8 
leukocytosis 509, 572-6 

levotloxacin 394-5, 397-8 
levomepromazine 609-1 1 ,  629-3 1 
levosimendan 1 3- 1 5  
libido 526 
lichenification of skin 550-4 
lidocaine 1 57-9, 267, 401 ,  667-72, 695, 698-702, 704-7, 

709-10, 7 1 2-1 3 
ligaments 1 9 1  
Light's criteria 79-84 
l imb ataxia examination, strokes 406 
limb oedema 544-8 
l imb pain 93-7, 1 90-3, 1 97-8, 602-4 
limb weakness 7, 62-3, 93-7, 99, 1 1 0-16, 436-41 ,  444, 

587-8, 626-31 
see also paralysis; weakness 

lipaemia 504 
lipase 471 
l ipid emulsion antidote 238 

lipids 1 1 5, 1 27-9, 238, 299-300, 303-4, 332,  55 1-4, 
579-83 

see also cholesterol 
lips 1 77-82 
liquid paraffin 554 
liquorice excess 5 1 2  
Listeria monocytogenes 423 
listeriosis 426 
lithium 24-8, 1 68, 236-9, 5 1 5-1 7, 5 1 9-20, 53 1-3 
liver abscess 1 42, 2 1 0  

liver enlargement 1 5 1 -4, 470 
liver failure 27, 1 08, 1 5 1 -4, 1 62-8, 202-6, 2 1 3-14, 234, 

24 1 ,  242-5, 247-5 1 ,  2 9 1 ,  354, 356, 363, 430, 443-5, 
449, 452, 453, 467-73, 488, 492, 586-8, 627-31 

see also acute . . .  ; chronic . 
definition 467 

liver function tests 1 9, 22, 27, 1 04, 1 36, 1 4 1 -2, 1 46, 1 50-4, 
1 55-9, 1 74-6, 1 85, 2 1 0, 2 1 2-1 4, 2 1 7, 227, 230, 
335-6, 393-5, 429, 430, 439, 450, 457, 467-75, 
476-7, 483-6, 490, 533, 535, 549-54, 584-8, 602, 

6 1 6- 1 8  
liver system 1 42, 1 50-4, 1 55-9, 202-6, 2 1 3-14, 227, 

230-1 , 234, 241 ,  242-5, 247-5 1 ,  2 9 1 ,  335-6, 363, 
393-5, 430, 452, 467-75, 488-90, 523-4, 532-3, 
574-6, 582-3, 584-8, 589-600, 606-1 1 .  6 1 3, 
61 6-.. 1 8, 627-31 

see also acute liver failure; chronic liver disease; 
hepatitis . . .  ; jaundice 

nodules 470-1 
poisoning 234, 241 ,  242-5 

LMH prophylaxis 458 
lobar collapse, X-rays 661-2 
local anaesthetics 1 57, 238, 330, 374-7, 447-52, 474, 

530-3, 534-6, 642, 667-72 , 673-6, 688, 709- 1 0  

localization considerations, neurological diagnosis 93, 95 
Loeys-Dietz syndrome 323, 324 

loiasis 2 1 4  
loop diuretics 329-30, 502-7, 5 1 2, 5 1 6- 1 7, 520 
loperamide 1 45-9 

loratidine 1 80-2 
lorazepam 7, 1 8-22, 1 04-8, 1 36, 233, 6 1 3, 620-2, 628-31 
louse borne typhus 209 

low-flow masks 
see also airway management 
definition 680 

low-molecular-weight heparin (LMWH) 200-6, 353-5, 363, 
365, 388, 393-4, 462-6, 474, 498, 500, 588, 589-600, 
694 

see also anticoagulation; dalteparin; enoxaparin; heparin; 
tinzaparin 

advantages/disadvantages 589-90, 597 
background 200, 202-6, 462-3, 589-600, 694 
bleeding management 598-600 
definition 589-90 
usage indications 200, 202, 462-3, 589-90, 592, 597, 

694 
lower motor neuron syndrome (LMN) 1 1 0-1 6 

see also weakness 
lower respiratory tract infections 85-90, 391 , 392-3, 395, 

552-4, 652-3 
see also bronchitis; chronic obstructive pulmonary disease; 

pneumonia 
definition 390 

Ludwig's angina 373 



lumbar puncture (LPs) 27 ,  96-7, 98, 201-6, 2 1 0, 2 1 3, 
2 1 6-20, 4 1 9-20, 422 , 423, 430, 437, 444-5, 600, 
704-8 

see also cerebrospinal fluid; spinal cord . 
blood-stained fluids 707 
cautions 444 
complications 704, 706 
contraindications 704, 706 
equipment 704, 706 
indications 96-7, 2 1 0, 2 1 3, 2 1 6, 704, 706 
positioning considerations 704-7 
technique 704-7 
troubleshooting 706-7 

lumefantrine 2 1 2- 14  
lung abscesses 89-90, 392 
lung cancer 7 1 -2 ,  79, 85-90, 432, 581 -3, 607-1 1 ,  659-64 
Jung collapse 608-1 1 ,  653, 658-64 
lung crackles 70-2, 76-8, 1 42 ,  2 1 8-20, 226, 227, 3 1 2, 

391-5, 607- 1 1 
lung metastases 662 
lung nodules and masses, X-rays 662 
lungs 1 3- 1 5, 46-52, 53-9, 68-72 ,  73-8, 79-84, 85-90, 

1 40-2, 2 1 6-20, 226, 227, 2 50-1 ,  280, 3 1 2 ,  338, 364, 
380- 1 ,  384-9, 391 -5, 396-8, 432, 581 -3, 607-1 1 ,  
6 1 9-22, 638-42, 646-50, 65 1-5, 657-64, 669-72, 
696-703 

see also airway management; pleura . . .  ; pneumothorax; 
respi ratory . .  ; X-rays 

acid-base disorders 2 50-1 
drowning 1 68, 6 1 9-22 

LV ejection fraction (LVEF) 1 4- 1 5, 260, 295-7, 303, 3 1 2- 1 6  
LV systolic function 296, 304, 3 1 4- 1 6, 320, 329-3 1 ,  345-6, 

366-70, 384-9, 4 1 0  
assessments 296, 304, 320, 329-3 1 ,  345-6 
heart failure 3 1 4- 1 6  

Lyme disease 288, 428, 564 
lymphadenopathy 1 7 1 -6, 209-14, 2 1 8-20, 373-7, 577-83, 

659-64 
lymphangitis carcinomatosa 608 
lymphocytes 82-4, 1 58,  2 1 3. 2 1 5-20, 227, 332, 425-7, 

430, 439, 550-4, 569-76, 579-83, 708 
see also T cells; white cell . 
background 2 1 3, 2 1 5-20, 430, 569-76, 708 
normal counts 570 

lymphocytosis 82-4, 573-6 
lymphoedema 8 1 -4, 544-8 
lymphoma 83-4, 1 00-2, 1 73-6, 2 1 5-20, 432, 469, 506, 

5 1 5- 1 7, 526-9, 550-2, 564-5, 57 1-6, 582-3, 609-1 1 ,  
659-64 

lymphopenia 572-6 

macrocytosis 572-6, 6 1 3  
macrolides 385-7, 388 
macrophages 577-83 
macular pathology 1 25-3 1 

see also visual . 
macules 1 72-6 
magnesium 42, 56, 260- 1 ,  439, 509- 1 2 , 5 1 8-20, 557 

see also plasma magnesium concentration 
magnesium sulphate 203-6, 379-82, 5 1 9-20 
ma/absorption 489, 5 1 6- 17 ,  520, 523-4, 57 1 -6, 594-9 
malaise 1 0 1 -2, 1 25-3 1 ,  1 5 1 -4, 205, 2 1 1- 14, 56 1 -6 
malaria 1 7-22, 28, 98, 1 06-8, 1 52, 207- 1 4, 228, 423, 428, 

489-90, 564-5, 57 1 -6 

assessment 207, 208-9, 2 1 1  
background 207-1 4  
chemotherapy 2 1 1- 14  
definition 207 
drug therapy 208-14  
management 207, 208- 14  

malignant effusions 79, 82 ,  84, 344-6 
malignant MCA syndrome 442 
malignant pleural effusions 79, 82, 84 

see also pleural effusion 
malignant spinal cord 1 87-9 
Mallory-Weiss tears 449, 452, 453, 460 
malodorous urine 1 96 
mammographies 356 
mannitol 445, 473-5, 707 
Marburg fever 2 1 0  

I ndex 739 

Marian syndrome 48, 52, 323, 324, 326, 400 
Marfanoid habitus 542 
mast cells 1 79, 255-6 
mastocytosis 257 
MAT see multifocal atrial tachycardia 
MCHC 569-76 
MCV 201 -6, 569-76 
MDMA ('ecstasy') 54-9, 1 06-8, 235-8, 240, 506 
mean arterial blood pressure (MAP) 9-1 5, 225-7, 473-5 
mean corpuscular haemoglobin, background 570-6 
mean corpuscular volume, background 570-6 
measles 1 73-6, 209 
meat allergies, anaphylaxis 252 
mechanical ventilation 1 6-22, 75-8, 230- 1 ,  306, 309- 1 0, 

330-2, 361 , 387-8, 396, 400-1 , 677-80 
see also airway management; respiratory system 
acute pulmonary oedema 306, 309-1 0  
chronic obstructive pulmonary disease (COPD) 75-8, 

387-8 
contraindications 78 
indications 78 
pulmonary embolism (PE) 75-8, 361  

Mecke/'s diverticulum 456 
mediastinal mass, X-rays 659-64 
mediastinum 50-2, 79, 659-64 
Medical Research Council (MRC) 1 1 0-1 1 
MedicAlert 525-9 
medicolegal issues in acute medicine see legal issues in acute 

medicine 
mefloquine 2 1 2- 14  
Meigs' syndrome 8 1 -4, 1 58 
melaena 447-52, 453, 455-6, 474 

see also acute upper gastrointestinal bleeding 
melanoma 1 00-2, 432, 433, 469 
ME LAS syndrome 4 1 0  
memory 23-8, 96-7, 1 95-8 
Meniere's disease 1 3 5  
meningioma 443, 527-9 
meningitis 1 6-22, 27, 28, 62-6, 92-7, 98- 1 02 ,  1 06-8, 

1 34-6, 203-6, 208-14, 2 1 5-20, 226, 229, 2 5 1 , 422-7, 
429, 443-5, 506, 537, 562, 705-8 

see also bacterial . .  ; cryptococcal . . .  ; pyogenic . 
tuberculous . . .  ; viral . 

meningococcal infection 1 72-6, 209, 423, 426, 526, 601 -4 
meniscal injuries 1 9 1  
menopause 450 
menstrual changes 1 4 1 -2 ,  538 
mental capacity, legal issues in acute medicine 42, 632-7, 696 
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Mental Capacity Ad 2005 (MCA) 1 1 2, 632-5 
Mental Capacity Ad Deprivation of Liberty Safeguards (MAC 

DOLS) 636 
Mental Health Ad 2007 (MHA) 634-5 
mental state, delirium 23-8, 32 
mentation 22 5 
mepitel 554 
mercury 238 
meropenem 1 51 -4, 1 86, 229, 397-8 
MERS CoV 209, 2 1 3  
mesalazine 462-6 
mesenteric infarction 1 38-42 

see also abdominal pain 
mesenteric ischaemia 1 33-6, 1 38-42 
metabolic acidosis 4-8, 1 4- 1 5, 1 6, 72, 1 66-8, 20G-6, 235-8, 

239-40, 247-5 1 , 492-4, 495-8, 5 1 G-1 2, 6 1 6- 18  
anion gaps 249-51 
causes 4-5, 1 4, 1 66, 249-50, 25 1  
poisoning 235-8, 239-40 

metabolic alkalosis 247-5 1 
methadone 1 9-22, 1 68, 234 
methanol 235-9, 249-51 
methicillin-resistant Staphylococcus aureus (MRSA) 228, 

336, 397, 547, 560 
methrotrexate 1 34-6, 1 63-8, 549-54, 606-1 1  
methylene chloride 245 
methylprednisolone 1 26-3 1  
metoclopramide 1 36, 609-1 1 ,  628-3 1 
metodopramide 1 02, 289-91 
metoprolol 274, 275, 281 , 330-2 
metronidazole 1 39-42, 1 44-9, 229, 460-1 ,  462, 478-80, 

547, 6 1 0-1 1 
metyrapone 526 
microbiological tests 

poisoning 235-8 
sepsis 227-8 

microcytic anaemia 57 1 -6 
microglia 23-8 
midazolam 1 8-22 , 1 04-8, 233, 630, 681 -6, 699-702, 

7 1 2- 1 3  
migraine 6 1-6, 96-7, 98-102, 1 1 9, 1 26-3 1 ,  1 35, 1 36, 

203-6, 4 1 2- 1 4  
see also headache 
assessment 98-102, 1 1 9, 1 26, 1 35, 1 36, 203 
aura 1 0 1 ,  1 02 ,  1 26-3 1 ,  4 14  
definition 1 02 
management 98, 1 02 ,  1 36, 203-6 

milk thistles (silibinin) 469-70 
milk-alkali syndrome 5 1 5-1 7, 5 1 9-20 
Miller Fisher syndrome (MFS) 441 
milrinone 1 3-1 5 
mineralocorticoid receptor antagonist (MRA) 3 1 4- 16, 

5 1 1 - 1 2  
mites 209 
mitochondrial disease 97 
mitomycin C 607-1 1 
mitotane 526 
mitral regurgitation 1 1 -1 3, 307, 3 1 1 -1 3 ,  3 1 7- 1 9, 328-32, 

334-8 
see also heart valve disease 
management 328-32 

mitral stenosis 62-6, 200-6, 307, 3 1 4-1 6, 3 1 8- 1 9, 328-32, 
334-6, 41 5-1 6 

see also heart valve disease 

management 200, 328-32 
mitral valve replacement 330-2, 334, 589-90 
mitral valves 54-9, 330-2, 334, 589-90 
mobility issues, comprehensive geriatric assessment 

(CGA) 1 95-8 
modified Duke criteria, infective endocarditis 334, 336 
molecular Ag based tests, sepsis 228 
monoamine oxidase inhibitors 235-8 
monoclonal antibodies 90, 2 54, 599, 606-1 1 
monocytes 570-6 
monocytosis 572-6 
monomorphic ventricular tachycardia 263, 265, 267, 685-6 
monosodium urate monohydrate crystals 555-7 

see also gout 
Monro-Kellie hypothesis 442 
morphine 47-52, 1 4 1 -2, 236-8, 289-9 1 ,  301-4, 3 2 1 -7, 

340-3, 601-4, 625-6, 628-3 1 ,  699-702 
motor function examination, strokes 405-6 
motor neuron disease 93, 1 1 0-1 6, 1 1 7-22, 1 88-9, 220, 

4 14, 646 
see also lower . . .  ; upper . 

mountain sickness 443 
MRI scans 1 6-22, 27-8, 97, 1 1 1-1 6, 1 1 8-22, 1 55-9, 1 88-9, 

1 92, 201-6, 2 1 6-20, 338, 349, 352, 404, 409- 1 0, 4 14, 
41 9-20, 432-5, 437, 439, 444, 465, 538, 542, 624 

background 97 
mucous membranes 1 7 1 -6, 553-4, 569-76, 607-1 1 
multifocal atrial tachycardia (MAT) 26 1 ,  274 
multiple organ failure 1 52-4 
multiple pathology, poisoning 234 
multiple sclerosis (MS) 96-7, 1 1 0-1 6, 1 1 9, 1 30, 705-8 

see also weakness 
muscle cramps 249-51 ,  5 1 4-1 7, 5 1 8-20, 606-1 1 
muscle tears 356 
muscles 95-7, 1 1 0-1 6, 1 68, 1 9 1 -3, 205-6, 249-5 1 ,  356, 

5 1 4- 1 7, 5 1 8-20, 544-8, 606-1 1 ,  623-4, 627-3 1 
see also paralysis; weakness 
acid-base disorders 2 50-1 
leg swellings 356 
tetanic contractions 623-4 

myalgia 95-7, 99, 1 1 3-1 6, 2 1 1 
myasthenia gravis 75, 97, 1 1 1 -1 6, 4 1 4, 440 
mycetoma 89 
Mycobacterium avium-intrace!lulare 2 1 5-20 
Mycobacterium tuberculosis 1 58, 2 1 5-20, 423, 426 
mycopathy fractures 6 1 3  
Mycoplasma 390, 428, 439, 552-4, 564, 570 
myelodysplasia 582-3, 585-8 
myelofibrosis 582-3 
myeloma 1 63-8, 432, 435, 5 1 5, 570-6, 706 
myelopathy 1 89, 6 1 1 
myeloproliferative disorders 573-6 
myocardial infarction 1 1 - 1 3 , 39-45, 48-52, 57-9, 1 04, 

1 07-8, 1 3 5-6, 1 42, 202-6, 263, 280-2, 288, 290-7, 
298-304, 307, 308, 3 1 1 - 1 3, 3 1 7-20, 32 1 ,  326, 329, 
341-2 ,  359, 385, 41 5-1 6, 420, 459, 540-2, 6 1 7, 654 

see also acute coronary syndrome; coronary artery disease 
assessment 49, 1 04, 1 07-8, 1 35, 1 42, 202-6 
definitions 30G-1 
discharge checklist 297, 304 
fever 295 
re-infarction 296 
temporary pacing 294 
universal classification 300-1 



myocardial ischaemia 1 1 -1 3,  35-45, 52, 65-6, 253-4, 267, 
268, 269-7 1 ,  288, 289, 296-7, 298-304, 307, 308, 
3 1 4, 329, 369-70, 4 1 9, 62 1 ,  65 1 -3 

anaphylaxis 2 53-4 
testing for inducible myocardial ischaemia 296-7, 304 

myocardial necrosis 298, 364-5 
see also plasma troponin 

myocarditis 47-52, 288, 293, 301-4, 3 1 4- 1 5  
myoclonic jerks 1 06-8 
myoglobin 49-52, 1 68, 439 
myopericarditis 47-52, 57-9, 341 
myxoedema coma 1 58, 534-6 

N-acetylcysteine (NAC) 468, 554 
N-terminal pro-BNP (NT-pro-BNP) 56, 7 1 ,  77, 1 55-8, 

3 1 1-1 3, 387, 608 
nails 1 7 1 -6 
naloxone 5-8, 1 6, 1 8-22, 77, 92-3, 233-7, 699-702 
naproxen 556-7 
narrow complex tachycardia 261 ,  272-8, 279-82, 294 

assessment 272-6 
differential diagnosis 261 ,  272, 273, 274 
management 272-7 
management flowchart 272 

nasal bridge ulceration, non-invasive ventilation (NIV) 648, 
649 

NASCET method 409 
nasogastric drainage 42, 1 33-6, 478-80, 607, 626, 642, 

648-9 
nasogastric feeding 1 04-7, 1 33-6, 396-8, 408, 477, 607, 

626, 648-9 
nasopharyngeal airway 4-5, 38-9, 88, 373, 638-42, 680, 

681 -6, 7 1 2- 14  
National Early Warning Score (NEWS) 6 
National Institute of Health Stroke Score (NIHSS) 405 
National Poisons Information Service (NPIS) 233 
National Review of Asthma Deaths 378 
National Travel Health Network and Centre (NaTHNaC) 208 
nausea 99- 1 02, 1 07-8, 1 33-7, 1 39-42, 203-6, 2 1 9, 235, 

242-5, 254, 261 , 350, 4 1 8-2 1 ,  469-70, 478-80, 
495-8, 501 -7, 5 1 8-20, 526-9, 587-8, 606-1 1 ,  6 1 3, 
626, 629-30 

see also vomiting 
antiemetics 47-52, 1 02 ,  1 33-6, 203-6, 289-9 1 ,  459-6 1 ,  

604, 625-6, 629 
cancers 606-1 1 

causes 1 02 ,  1 33-6, 1 39-42, 2 1 9, 609, 626 
palliative care 626, 629 
poisoning 235, 242-5 

nebulized adrenaline, upper airway obstruction 69-72, 1 64, 
1 79-82, 375, 380, 627, 641 

neck haematoma 373-7 

neck stiffness 7, 1 9-22, 2 5-8, 62-3, 95-7, 98- 1 02, 1 88, 
2 1 0, 226, 227, 422-7 

necrotizing fascitis 1 73-6, 1 90-3, 229, 23 1 ,  544-8 
see also cellulitis; skin . 
assessment 1 90-3, 544-6 
definition 544 
differential diagnosis 544-6 
management 1 90-3, 544-8 
management flowchart 545 

needle aspiration, pneumothorax 399-401 
needle-stick injury 1 5 1 ,  470 
negative endoscopies 453-4 
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negative sigmoidoscopy, acute lower gastrointestinal 
bleeding 1 46-9, 456-7 

negative-pressure pulmonary oedema 307, 3 1 0, 374, 376 
see also pulmonary oedema 
upper airway obstruction 374, 376 

Neisseria gonorrhoea 482, 559-60 
Neisseria meningitidis 423-7 
neoplastic infiltration 96-7, 426, 443-5, 605, 627-31 
nephrostomy 482-6 
nephrotic syndrome 8 1 -4, 1 55-7, 1 58, 1 60-8, 355-6, 505-7 
nerve conduction studies (NCS) 1 92-3, 437, 439 
nerve palsies 94-7, 424, 426, 430, 441 ,  445, 537-9 
nesidioblastosis 489-90 
neurofibromatosis 540-2 
neuroimaging 27-8, 4 1 5-1 6 

see also CT scans; MRI scans 
neuroleptic malignant syndrome 26-8, 32-3, 1 68, 428-9, 

431 

neurological derangement 3-8, 22,  2 1 5-20 
neurological diagnosis 3-8, 22 ,  23-8, 76-8, 92-7, 98-102, 

1 07-8, 1 35-6, 1 93, 2 1 5-20, 405-6, 4 1 2-1 4, 4 1 5- 17 ,  
444-5, 488-90, 506-7, 6 13  

see also headache; multiple sclerosis; paralysis; seizures; 
sensory symptoms; strokes; transient ischaemic attack; 
unconscious patients; weakness 

alerts 97 
background 92-7, 98- 1 02 ,  1 07-8, 1 35-6, 1 93, 2 1 5-20, 

405-6, 4 1 2- 1 4, 4 1 5-1 7, 6 1 3  

differential diagnosis 92, 94 
examination 93, 96 
flowchart 92-7 
HIV 2 1 5-20 
localization considerations 93, 95 
management 92-7 
strokes 405-6 
temporal evolution 93, 96 
tests 96-7 
types of diseases 92-3 

neuromuscular blocking drugs 230-1 , 254 
neuromuscular disease 1 7-22, 77, 1 1 0- 1 6, 436, 440, 

646-50, 678-80, 7 1 3  

neuromuscular junction 1 1 3- 1 6, 1 1 7-22, 2 50-1 , 436, 440 

neuromuscular respiratory failure 1 7-22, 77, 94-7, 1 1 0- 1 6, 
1 1 7-22, 436, 440, 646-50, 678-80, 7 1 3  

neuropathic pain 95-7, 1 22, 1 93, 627-31 
neuropraxias 674-6 
neurosurgery 1 1 0-1 6, 1 1 7-22, 4 1 9-2 1 ,  432-5, 445, 539 
neutropenia 2 1 1 - 1 4, 573-6, 577-83, 6 1 0-1 1 

see also pancytopenia 
neutropenic sepsis 226, 229, 23 1 ,  569, 573, 577-83, 

605-6 

neutrophils 82-4, 1 58, 1 74, 23 1 ,  381 , 564, 570-6, 578-83, 
606-1 1 

see also neutropenic 
background 1 58,  1 74, 570-6, 606 
counts 1 58, 23 1 ,  570-6 
normal counts 570 

nevirapine 553-4 
New York Heart Association (NYHA) 3 1 2, 3 1 6  
nicardipine 348-52, 42 1 
nicotine replacement therapy 296, 303 
nifedipine 58, 3 5 1 -2 
Nikolsky sign 5 5 1 ,  553-4 
nimodipine 404, 4 1 9-2 1 
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nitrates 1 3- 1 5, 7 1 -2 ,  1 64--8, 294, 298-304, 305-7, 
308- 1 0, 3 1 5-1 6, 3 1 7-20, 347-52 

nodules 1 72-6, 470-1 
non-arteritic ischaemic optic neuropathy (NAION) 1 28-9 
non-invasive ventilation (NIV) 4-5, 7, 1 3-1 5, 75-8, 384-6, 

387, 646-50, 678-80 
see also airway management 
breathing asynchrony problems 648, 649 
chronic obstructive pulmonary disease (COPD) 75-8, 

384-6, 387, 646-50 
contraindications 77, 646-7 
definition 646 
home NIV 649 
nasal bridge ulceration 648, 649 
patient management 647-8 
problems 648-g 
weaning 648 

non-ST-segment elevation acute coronary syndrome (NSTE-
ACS) 298-304, 3 1 8- 1 9, 590-9 

see also acute coronary syndrome 
assessment 298-301 
risk assessments 300-3 
treatments 301-4 

noradrenaline 1 3-1 5 ,  330-2, 361-5, 438, 540-2 
norepinephrine 230, 308-1 0, 472-3, 666-72 
normocytic anaemia 572-6 
normovolaemia 502-7 
norovirus 1 45-9 
note-keeping needs, end-of-life care 631 
NSAIDs 24-8, 1 02, 1 34-6, 1 42 ,  1 55-7, 1 63-8, 1 84--6, 

1 97-8, 203, 254, 2g5, 296, 307, 3 1 1 ,  3 1 6, 329, 340-3, 
380, 394-5, 426, 430, 449, 45 1-3, 455, 457, 462-6, 
506-7, 553-4, 556-7, 560, 561-6, 578-83, 585-8, 
593-9, 601 -4, 626-31 

see also ibuprofen 
nucleated red cells 57 1 -6 
nucleotide pathways 52 1-4 
numbness 95-7, 1 87-9 
nystagmus 95-7, 1 25-3 1 ,  2 1 1  

obesity 76, 1 79, 241 ,  250-1 , 3 1 2, 356, 555-7, 573, 646, 
648-9, 655, 678-80, 7 1 0  

occipital cortex 1 23-3 1 
occupational issues 65-6, 1 79-82 
Octaplex 597-8 
octreotide 61 0-1 1 
ocular nerve disease 4 14  
oesophageal balloons 7 1 2- 14  
oesophageal disorders 1 35, 459-6 1 ,  552-4, 659-64, 7 1 2-14 
oesophageal perforation 459-61 
oesophageal rupture 46-52, 8 1 -4, 459-61 
oesophageal ulcers 1 35, 449, 453-4 
oesophageal varices 449-51 ,  453-4 
oesophagitis 2 1 5-20, 449, 453-4 
oestrogen 3 5 5 
Ogilvie's syndrome 1 35 
olanzapine 28 
oligoarthritis 1 83-6 
oliguria 4-5, 1 65-8, 666 
omeprazole 1 27-3 1 ,  243-5, 453, 474-5, 553-4 

see also proton pump inhibitors 
ondansetron 1 36, 628-31 
oocysts 22 1  
oozing problems, puncture sites 292 

opioid poisoning 5, 7, 1 6, 1 8-22, 77-8, 92-3, 95-7, 1 36, 
233-8, 626 

opioid withdrawal 236-8 
opioids 5, 7, 1 6, 1 8-22, 28, 47-52, 73-8, g2-3, 1 34-6, 1 68, 

1 7 1 -6, 1 97-8, 233-8, 289-9 1 ,  340-3, 4 1 9, 437-4 1 ,  
459-6 1 ,  463-6, 474, 479, 506, 601 -4, 607, 609-1 1 ,  
625-6, 628-3 1 , 699-702 

see also buprenorphine; codeine; diamorphine; fentanyl; 
heroin; methadone; morphine; oxycodone; tramadol 

laxatives 604, 625 
vomiting 1 34-6 

optic nerve disease 1 23-3 1 ,  2 1 6-20, 4 1 4, 444-5, 537-9, 
705-7 

see also visual . 
optic nerve ischaemia 1 23-3 1  
optic neuritis 1 27-31 
oral contraceptives 355 
oral thrush 2 1 5-20 
organ dysfunction 5-6, 9-1 5, 205-6, 225-8, 229-32 

see also shock 
definition 225 

organophosphates 235-9 
oropharyngeal (Guedel) airway, airway management 38-9, 

638-40 
orthopnoea 305-10, 3 1 2- 1 3  
Osler nodes 335 
osteoarthritis 1 83-6, 1 9 1 ,  7 1 1 

see also arthritis 
osteonecrosis 1 83 
osteoporosis 1 27-9, 1 87-9, 626 
ovarian cancer 8 1  
ovarian cysts 1 42 
overdoses 5, 7, 1 6, 1 8-22, 77-8, 1 34-6, 205-6, 307, 

467-7 1 ,  596 
oxycodone 236-8, 601 -4, 630-1 
oxygen 3-8, 9-1 5, 1 6-22, 27-8, 36-45, 46-52, 53-9, 

68-72, 73-8, 87-90, 1 03-8, 1 38-42, 1 64-6, 1 99-206, 
2 1 3-1 4, 2 1 6-20, 228, 229, 233-8, 239-40, 244--5, 
264, 268, 272, 279, 283, 289-9 1 , 294, 300, 301 -4, 
305-1 0, 3 1 2-1 3, 330-2, 341 -2, 344-5, 359-61 ,  364, 
366-70, 378-82, 384-9, 390-5, 396-8, 399-40 1 ,  
404-1 1 ,  4 1 9-2 1 ,  424, 447-54, 47 1 -5, 498, 525-9, 
537-9, 540-2, 601 -4, 6 1 3, 6 1 6- 1 8, 62 1 -2 ,  627-31 ,  
638-42, 646-50, 665-72, 674--6, 677-80, 687-9 1 ,  
7 1 2-14 

see also airway management 
asthma 74-8, 378-82, 679-80 
background 3-8, 9-1 5, 1 6-22, 36-45, 46-52, 68-72, 

73-8, 1 03-7, 1 38-42, 1 64-6, 2 1 6-20, 228, 229, 
233-7, 372-6, 378-82, 384-9, 390-5, 396-8, 677-80 

breathlessness 47-52, 53-9, 68-72, 1 99-206, 2 1 6-20, 
627-8, 646-50, 678-80 

carbon monoxide poisoning 233-7 
chronic obstructive pulmonary disease (COPD) 7 1 -2 ,  

74-8, 384-9, 391-2, 646-50, 678-80 
delivery devices 4-5, 373-7, 638-40, 641-2, 678-80 
hypothermia 6 1 6, 679-80 
pneumonia 390-5, 396-8 
pneumothorax 399-401 

oxygen saturations 3-8, 9-1 5, 1 6-22, 27-8, 36-45, 53-9, 
62-3, 68-72, 87-90, 99-1 02, 1 03-7, 1 38-42, 1 64-6, 
1 99-206, 2 1 6-20, 228, 229, 233, 235-8, 239-40, 
244-5, 289-91 ,  294, 305-10, 3 1 2- 13 ,  3 1 9-20, 330-2, 
359-61 ,  364, 366-70, 378-82, 384-9, 390-5, 396-8, 



399-401 ,  408, 4 1 9-2 1 ,  424, 47 1 -3, 498, 525-9, 
537-9, 540-2, 601-4, 6 1 3, 6 1 8, 62 1-2, 627-3 1 ,  
646-50, 665-72, 674-6, 677-80, 681 -6, 7 1 2-14 

see also Sp02 
background 3-8, 9-1 5, 62-3, 68-72, 1 03-7, 

1 38-42, 1 64-6, 1 99-206, 2 1 6-20, 228, 229, 677-80, 
681-6 

National Early Warning Score (NEWS) 6 
poisoning 233, 235-8, 239-40, 244-5 
sepsis 228, 229 

oxygen therapy 74-8, 677-80 
oxyhemoglobin dissociation curve 523, 677-80 
oxytocin 506 

P waves, ECG features 26 1 ,  273-6, 285-8, 370 
PA films 3 2 1  
pacemakers 58, 66, 259, 285, 334-6, 366-70, 666-72 

see also cardiac resynchronization . ; dual lead . 
implantable . . .  ; single lead . .  

complications 368 
functions 367-8 
problems 58, 288, 366-70 
types 367-8 

pacing lead infections 288 
packed cell volume, background 570-6 
paclitaxel 607-1 1 
PaC02 37-45, 73-8, 20 1-6, 2 1 0-2 1 ,  246-5 1 ,  381-2, 384-9, 

39 1-5 ,  674-6, 677-80, 707 
Paget's disease 5 1 5-1 7 
pain 46-52, 95-7, 1 24, 1 38-42, 1 7 1 -6, 1 77-82, 1 87-9, 

1 90-3, 1 97-8, 1 99-206, 259, 260, 289-97, 298-304, 
3 1 9, 3 2 1 -7, 340-3, 388, 390-5, 399-401 , 462-6, 
469-70, 478-80, 481 -6, 495-8, 5 1 4- 1 7, 5 1 8-20, 
562-5, 587-8, 601-4, 6 1 0-1 1 ,  625-3 1 ,  673-6, 697, 
699-703 

see also abdominal . . .  ; analgesia; chest . . .  ; limb . 
spine . 

background 46-52, 95-7, 1 24, 1 38-42, 1 7 1 -6, 1 77-82, 
1 87-9, 1 90-3, 1 97-8, 1 99-206, 601-4, 6 1 0-1 1 ,  
625-3 1 ,  673-6, 699-703 

breakthrough pain 625-6 
cancers 6 1 0-1 1 ,  627-31 

causes 1 87-9, 1 90-3, 6 1 0-1 1 
eyes 1 24-9 

management 46-52, 1 38-42, 1 7 1 -6, 1 90-3, 1 99-206, 
6 1 0-1 1 ,  625-3 1 ,  673 

palliative care 625-6 
sickle cell disease 601 -4 
'total pain'625-6 

palliative care 88, 1 97-8, 3 1 6, 625-3 1 ,  649 
see also end-of-life care 
agitation and delirium 626-31 
breathlessness 625-8 
definition 625 
heart failure (HF) 3 1 6  
nausea and vomiting 626, 629 
pain management 625-6 
WHO ladder 625-6 

palpitations 53-9, 1 07-8, 489, 541 -2 
admission criteria 58 
alcohol misuse 54-9 
anxiety 54-9 
assessment 53-7, 1 07 
causes 53-5, 58, 1 07 

discharge advice 58-9 
drugs 54-9 
exercise 54-8 
management 53-9 
triggers 54, 58, 1 07 

pamidronate 5 1 6- 1 7  
pancreatic cancer 479 
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pancreatitis 7, 47-52, 8 1 -4, 1 33-6, 1 38-42, 1 52-4, 1 58, 
307, 449, 456, 459, 478-80, 5 1 6, 520, 6 1 3  

see also abdominal pain 
assessment 7, 47, 48, 49, 8 1 ,  1 38-42, 1 52, 1 58, 479-80, 6 13  
causes 1 40, 479, 6 13  

management 479-80 
pancytopenia 569-76, 577-83 

see also neutropenia 
panic disorder 58, 255, 374 
Pa02 40-5, 677-80 
papilloedema 1 6-22, 98- 1 02 ,  1 34-6, 348-50, 423, 430, 

444-5, 706-7 

papules 1 72-6 
paracentesis 1 55-9 
paracetamol 1 02, 1 52-4, 1 63-8, 235-9, 241-5, 394-5, 426, 

430, 437-4 1 , 467-7 1 , 473, 523-4, 553-4, 601-4, 626 

poisoning 1 52-4, 1 63-8, 235-9, 241 -5, 467-7 1 ,  473, 
523-4 

paraesthesia 249-5 1 ,  489-90, 5 1 4- 1 7, 5 1 8-20 
paraffin 554 
paraganglioma (phaeochromocytoma) 54-9, 293, 350, 

35 1-2, 540-2 
paralysis 1 1 0- 1 6, 440-1 

see also Guillain-Barre syndrome; strokes; weakness 
alerts 1 1 5  
definition 1 1 0 
localization of weakness 1 1 2-1 3  

parameningeal infection 426 

paraneoplastic neurological syndromes 1 7-22, 26-8, 97, 
605, 6 1 0-1 1 ,  629-31 

paraparesis 94 
see also spinal cord compression 

parapneumonic effusion 8 1 -4 
paraquat 235-8 

parasites 1 7-22, 28, 98, 1 06-8, 1 48-9, 1 52, 1 79-82, 
207-14, 2 1 5-20, 228, 380, 423, 428, 489-90, 564-5, 
57 1-6 

see also helminths; malaria; protozoa 
parathyroid-hormone-related protein (PTHrP) 5 1 5- 1 7, 

5 1 9-20, 557 
paratyphoid 207- 14  
parenchymal haemorrhage 84, 410-1 1 ,  703 

see also haemorrhagic strokes 
parenteral feeding 1 67-8, 204-6, 465-6, 492, 626 
parietal lobe 1 24-3 1 ,  1 98, 407 
parkinsonism 24, 32-3 
parotid enlargement 1 35 
partial seizures 1 06-8 

see also seizures 
patches 1 72-6 
patella 709-1 1 
Patient Controlled Analgesia (PCA) 603-4, 628 
peak expiratory flow (PEF) 201 ,  378-82 
peanuts, anaphylaxis 2 52, 254, 256 
pectus excavatum 658-64 
pelvic toxicity 607-1 1 
pencil cells 571 -6 
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penetrating ulcers 324-5 
penici l lamine antidote 238 
penicil l in 2 1 -2 ,  1 00, 1 85-6, 2 1 3, 229, 23 1 ,  394, 397, 

469-70, 478-80, 547, 603-4 
allergies 1 00, 1 85, 229, 394, 397, 424, 547 

pentamidine 2 1 9-20, 520 
peptic ulcers 47-52, 1 27-9, 1 34-6, 29 1 ,  309- 1 0, 445, 

449-5 1 , 452-4, 459, 609-1 1 ,  626 
see a/so acute upper gastrointestinal bleeding 
management 452-3, 609, 626 

peptides 56, 7 1 ,  77, 308, 3 1 1 -1 3, 387, 490, 523-4, 608 
perianal sensation, spinal cord compression 1 1 2, 1 87-9, 433 
pericardia! aspiration see pericardiocentesis 
pericardia! effusion 48-52, 68-72, 344-6, 660-4, 687-91 

see also echo separation; pericardiocentesis 
pericardia! fat 658-64 
pericardia! fluid 3 2 1 -3, 342-3, 344-6, 608, 687-91  
pericardia! friction rub 296, 340-3 
pericardiocentesis 1 3-1 5, 68-72, 342-3, 344-6, 608, 

687-91 
aftercare 690 
complications 687-8 
contraindications 687-8 
equipment 688 
indications 687-8 
technique 687-90 
troubleshooting 690 

pericarditis 47-52, 8 1 -4, 1 55-8, 1 66-8, 280-2, 295, 296-7, 
340-3, 459, 65 1 -3, 695 

see also acute . 
perinea! sensation, spinal cord compression 1 1 2, 1 88-9, 433 
perineum infections 7, 495-8 
periodic paralysis 440 
peripartum cardiomyopathy 200-6 
peripheral nerve 95-7, 1 1 3-1 6, 250-1 
peripheral oedema 1 56-9 
peripheral vasoconstriction 249-5 1 ,  308 
peripheral veins 651-2 ,  681-6 
peritoneal dialysis 247, 6 1 6-18  
peritoneal metastases 1 58 
peritoneum, cancer 6 1 0-1 1 
peritonitis 7, 26-8, 1 34-6, 1 38-42, 1 55-9, 229, 451 , 

463-6, 473-5 
see also abdominal pain; spontaneous bacterial peritonitis 

personality disorders 25 
pethidine 478-80, 602 
phaeochromocytoma see paraganglioma 

(phaeochromocytoma) 
pharyngitis 208 
phencyclidine 349 
phenobarbital 1 05-8 
phenobarbitone 241 , 553-4 
phenothiazines 1 06-8, 1 30, 1 36, 235-8, 506-7 

see also antipsychotics 
phenoxybenzamine 541 -2 
phentolamine 349-52, 541-2 
phenytoin 2 1 -2, 1 05-8, 239, 241 ,  473, 5 1 6- 1 7, 553-4, 

596, 6 1 3  
phonophobia 99-1 02 
phosphates 1 67-8, 235-9, 241 -5, 439, 5 1 9, 52 1-4 

see also plasma phosphate concentration 
phosphodiesterase inhibitor 1 3-1 5 
phosphoribosyl pyrophosphate synthetase (PRPP) 555-7 
photo-distribution of rashes 1 72-6 

photophobia 95-7, 99-1 02, 1 25-3 1 ,  4 1 8-2 1 
photopsia 1 2 5-3 1 
physiotherapy 394-5, 440, 648-9 
physostigmine antidote 238 
piperacillin 1 5 1 -4, 460-1 ,  478-80, 547, 560, 577-83 
pituitary adenoma 527-9 
pituitary apoplexy 1 7-22, 1 00-2, 527, 537-9 
pituitary tumours 537-9 
pityriasis rubra pilaris (PRP) 173-6, 549-52 
plague 2 1 0  
plaque 1 72-6 
plasma calcium concentration 56, 5 1 4- 1 7  

see also calcium; hypercalcaemia; hypocalcaemia 
plasma D-dimer 49-52, 1 92-3, 201-6, 353-7, 361-3, 365 
plasma exchange (PLE) 204-6, 436-41 
plasma expanders, anaphylaxis 254 
plasma magnesium concentration 42, 56, 5 1 2, 5 1 8-20 

see also hypermagnesaemia; hypomagnesaemia; 
magnesium 

plasma osmolality 235-9, 241 ,  242-5, 445, 496-8, 
499-500, 502-7, 707-8 

plasma phosphate concentration 52 1-4 
see also hyperphosphataemia; hypophosphataemia; 

phosphates 
plasma potassium concentration 8, 1 1 - 1 3, 1 9-22, 42, 48, 

1 64-8, 201-6, 2 1 0, 2 1 7
' 

508- 1 3, 693-4 
see also hyperkalaemia; hypokalaemia; potassium 
arrhythmias 5 1 0-1 2, 693-4 
assessment 8, 1 1 - 1 3, 1 9, 1 64-8, 508- 1 2  
background 8 ,  508- 1 3, 693-4 
management 1 67-8, 508-1 3,  693-4 

plasma sodium concentration 8, 1 1- 1 3, 1 9-22, 42-5, 48, 
56, 1 56-9, 1 67-8, 20 1-6, 2 1 0, 2 1 7, 501 -7 

see also hypernatraemia; hyponatraemia; sodium 
assessment 8,  1 9, 501 -5 
definition 501 
management 1 67,  501 -7 

plasma troponin 300-4, 308- 1 0, 3 1 3, 3 1 9, 323, 326-7, 
349, 364-5, 387-8 

see also myocardial necrosis; troponin 
plasminogen 292-7, 585-8 
plastic surgery 544 
platelet counts 8, 1 2- 1 3, 1 27-9, 14 1-2 ,  1 52 ,  201-6, 227, 

230, 232, 291-7, 301 -4, 404-6, 4 1 4-1 5, 450-2, 
455-8, 47 1-3, 476-7, 483-6, 508- 1 2, 5 1 6- 1 7, 527-9, 
569-76, 578-83, 585-8, 706-7, 709 

interpretation 1 2-1 3,  569-76, 578-83, 585-8 
normal counts 570 
sepsis 227, 230, 232 

pleural calcification, X-rays 663-4 
pleural effusion 50-2, 69-72, 74-8, 79-84, 3 1 2- 1 3, 324, 

326, 340-2, 392-3, 605, 608-1 1 , 627, 652-5, 658-64, 
696-703 

see also lungs 
assessment 79-83 
background 79-84, 658-64 
causes 79-81 
definition 79 
examination 82 
Light's criteria 79-84 
malignant pleural effusions 84 
management 69-72, 74-8, 79-84, 627, 652-5 
management flowchart 80 

pleural fluid analysis 79, 80-4 



pleural opacities, X-rays 663-4 
pleurisy 47-52 
pleurodes 83-4 
plexus 95-7, 1 1 3-1 6, 432 
pneumococcal infections 602-4 
Pneumocystis carinii (jiroveci) 72, 2 1 5, 2 1 6-20, 232, 392, 

400 
pneumomediastinum 47-52, 659-64 
pneumonia 9, 26-8, 47-52, 68-72, 73-8, 86-90, 1 40-2, 

1 67-8, 1 7 1 -6, 1 97-8, 200-6, 207, 2 1 3, 2 1 5-20, 226, 
230- 1 ,  240, 250-1 , 260-1 , 280-2, 295, 307, 329, 
334-6, 359-61 ,  375-6, 380, 382, 384-9, 390-5, 
396-8, 424, 459, 499-500, 506, 558, 602, 607-1 1 ,  
6 1 3, 6 1 7- 1 8, 648-9, 664, 7 1 3  

see also community-acquired . 
acid-base disorders 2 50-1 
antibiotics 390-5, 397-8 
aspiration of gastric contents 1 97-8, 397-8 
assessment 9, 26-8, 47-50, 5 1 ,  68-7 1 ,  72, 76, 86--8, 1 40, 

1 67, 1 7 1 ,  200, 207, 2 1 3, 2 1 5-20, 390-5, 396-8, 
607-8, 6 1 3, 6 1 7, 664, 7 1 3  

bronchodilators 394-5, 398 
chest physiotherapy 394-5, 648-9 
CURB-65 severity scores 390-2, 393-4 
definitions 390- 1 ,  396-7 
delirium 390-5, 396-8 
differential diagnosis 390, 392, 459 
discharge planning 394-5 
fever 2 1 8-20, 390-5, 396-8 
fluid balance 393 
management 72, 1 67-8, 200, 2 1 6-20, 384-7, 390-5, 

396-8, 608, 6 1 3, 6 1 7-1 8 
management flowchart 391 
mortality rates 396 
oxygen 390-5, 396-8, 679-80 
problems 395 
types 2 1 6-20, 380, 390-2, 396-7 
X-rays 390-5, 397-8, 664 

pneumonitis 2 1 5-20, 607-1 1 
pneumothorax 9-1 1 ,  37-45, 47-52, 68-,, 72, 74-8, 200-6, 

359-61 ,  368, 382, 387, 388, 392-3, 399-401 ,  506, 
640, 642, 647, 652-3, 655, 658-64, 665-7, 688, 697, 
699-703 

see also lungs 
assessment 9-1 1 ,  48, 52, 68-7 1 ,  74-7, 200, 392, 

399-400, 647, 652-3, 655, 658-64, 697, 699-703 
causes 400, 640, 642, 665-7, 688 
definition 400 
management 37-9, 69-72, 74-8, 200, 399-401 ,  647, 

652-3, 655 
management flowchart 400 
needle aspiration 399-401 
oxygen 399-401 
tube drainage 399-401 
X-rays 399-40 1 , 658-64 

point-of-care echocardiography 46, 48, 50-2 
poisoning 5, 7, 8, 1 6-22, 39-45, 92-7, 1 00-2, 1 04, 1 06-8, 

1 52-4, 1 63-8, 233-45, 246-5 1 ,  255, 428, 440, 
467-7 1 ,  489-90, 492, 504, 522-4, 6 1 3  

8-24 hr after poisoning 241 -2 
24 plus hrs after poisoning 24 1 -2 
acute kidney injury (AKI) 1 63-6, 235-8, 240 
Amanita phalloides 1 63-8, 469-70 
antidotes 5, 7, 234, 235, 238, 241-5 
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assessment 5, 7, 8, 1 6-22, 1 00, 1 04, 1 52-3, 1 63-6, 
234-7, 243-5, 428, 467-7 1 ,  6 1 3  

carbon monoxide poisoning 1 7- 1 9, 233-7, 238, 
244-5 

clues to the poison 235-6 
conscious patients 235-8, 239-40, 245 
examination 234-7 
gastric lavage 238 
hypoglycaemia 233-7, 242-5 
hypotension 1 1 -1 3, 233-7, 240, 243-5 
information source 233 
liver system 234, 241 , 242-5 
management 5, 1 6, 233-45, 469-70 
management flowchart 234, 242, 245 
microbiological tests 235-8 
multiple pathology 234 
National Poisons Information Service (NPIS) 233 
overdoses 5, 7 ,  1 6, 1 8-22, 77-8, 1 34-6, 307, 467-7 1 ,  

596 
paracetamol 1 52-4, 1 63-8, 235-9, 241 -5, 467-71 ,  473, 

523-4 
plasma levels 235-9, 241 ,  242-5 
post-poisoning problems 239-40 
psychiatric assessments 234, 239-40, 242-5, 6 1 2- 1 3  
reasons 239-40, 245 
self-harm assessment 239-40 
TOXBASE website 233, 239 
toxidromes 236-8 
unconscious patients 233-7, 239-40, 245 
urine analysis 235-8, 239-40 

poliomyelitis 75, 440 
polyarteritis nodosa (PAN) 1 40-2, 566 
polyarthritis 1 83-6, 709-1 1 
polychromasia 571 -6 
polycythaemia (erythrocytosis) 4 1 6, 569-76 
polydipsia 205-6, 496-8 
Polyfusor 523-4 
polymerase chain reaction (PCR) 22,  1 47-9, 2 1 7, 423, 430, 

705-7 
polymorphic ventricular tachycardia 54-9, 259, 268, 269, 

27 1 ,  287, 685-6 
polymorphonuclear leucocytosis 425 
polymorphs 429, 708, 7 1 1 
polysaccharides 589-600 
polyuria 55-9, 1 65-8, 205-6, 496-8, 501 -7, 5 1 4-1 7 
pompholyx 1 73-6 
pons, stroke sites 1 1 2- 1 6, 407 
portal vein thrombosis 1 42, 1 55-9, 473-4 
positive and expiratory pressure (PEEP) 230-1 , 385-9, 622, 

640 
post-phlebitic syndrome 356 
postcardiotomy syndrome 341 
posterior reversible encephalopathy syndrome (PRES) 407, 

4 1 8, 607-1 1 
posterolateral parietal lobe, stroke sites 407 
potassium 8, 1 1 - 1 3, 1 9-22, 42, 48, 1 64-8, 201-6, 2 1 0, 

2 1 7, 227, 229, 237-8, 2 5 1 ,  260-1 , 290- 1 ,  294, 
308- 1 0, 3 1 1 - 1 3, 3 1 4-1 6, 323, 349, 352, 388, 430, 
450, 457, 474, 476-7, 495-8, 503-7, 508- 1 3, 524, 
527-9, 533, 55 1 ,  564-5 

see also plasma potassium concentration 
potassium iodide 533 
potency 507, 52 6 
povidone-iodine 667-72, 681 -6, 687-9, 699-702, 709-10  
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pozaconazole 596 
PR intervals ,  ECG features 63-6, 260- 1 ,  285-8 
prasugrel 599 
pre-eclampsia 1 7- 1 9, 1 06-8, 1 65, 200-6, 348-9, 35 1 ,  

564-5, 570-6 
see also hypertension 
definition 202 
management 202-6 
mortality rates 202 

pre-excited atrial fibrillation 269-7 1 ,  273 
prednisolone 1 4-1 5, 74-8, 1 0 1 -2 ,  1 26-3 1 ,  1 80-2, 1 86, 

2 1 9-20, 253, 342-3, 344-6, 379-82, 385-9, 463-6, 
470-1 , 525-9, 556-7, 561 -6, 646-50 

see also corticosteroids 
pregabalin 1 22 ,  437-4 1 ,  627-3 1  
pregnancy 1 7- 1 9, 48, 52, 54-9, 1 06-8, 1 35, 1 4 1 -2 ,  1 5 1 -4, 

1 65, 1 99-206, 244-5, 323, 324, 33 1 ,  348-9, 3 5 1 ,  
354-6, 363, 365, 382, 469-7 1 , 48 1 -6, 489-90, 49 1 -4, 
496-8, 530-3, 537-9, 564-5, 570-6, 584-8 

see also childbirth 
acute medical problems 1 99-206 
asthma 382 
breathlessness 1 99-206 
chest pains 52, 1 99-206 
deep vein thrombosis (DVT) 354-6 
fatty liver of pregnancy 1 53,  202-6, 469-7 1 
headache 201-6 
hypertension 1 7-19 ,  1 06-8, 1 65, 200-6, 348-9, 3 5 1 ,  

564-5, 570-6 
mortality statistics 365 
palpitations 54-9 
pre-eclampsia 1 7- 1 9, 1 06-8, 1 65, 200-6, 348-9, 351 ,  

564-5, 570-6 
pulmonary embolism (PE) 363, 365 
radiation exposures 376 
seizures 201-6 
shock 1 99-206 
thrombocy1openia 574-5 
urinary tract infection (UTI) 481 -6 
vomiting 1 35, 203-6 

premature birth 1 06-7 
pressure transducers 675-6 
pressure ulceration 25-6, 27-8, 1 1 6, 6 1 1 
presyncope 99, 260, 359-63, 685 
priapism 601 ,  603 
problems, sepsis 23 1-2 
prochlorperazine 47-52, 1 36, 1 4 1 -2, 1 97-8 
proguanil 2 1 2-14 
promethazine 1 36 
propofol 1 05-8 
propranolol 489-90 
proptosis 1 2  5-3 1 
propylthiouracil 53 1-3 
prostate 356, 432, 456, 482-6, 5 1 5- 1 7, 571 -6, 58 1 -3, 6 1 1 ,  

655 
prostate cancer 432, 456, 5 1 5- 1 7, 571 -6, 581 -3, 61 1 
prostate-specific antigen (PSA) 356 
prostatitis 486 
prosthetic heart valves 288, 328-32, 333-6, 4 1 2, 4 1 5-16 ,  

451-2 ,  589-600 
active bleeding 33 1-2 
anaemia 332 
complications 33 1-2 ,  333-6 
fever 332 

heart failure 331 
international normalized ratio (INR) 329, 33 1-2 ,  598-9 
thromboembolism 33 1-2 

prosthetic tricuspid valve 288, 685 
protamine 597-9 
protein C deficiency 355 
protein S deficiency 355 
protein-bound calcium fraction 5 1 4-1 7 

see also calcium 
proteinuria 1 62-8, 475, 562-5 
Proteus 486 
prothrombin 1 2-1 3, 1 9, 27, 1 54, 238, 241 -5, 331 -2, 

450-2, 467-75, 476-7, 585-8, 589-600 
proton pump inhibitors (PPls) 1 02 ,  1 27-9, 1 48-9, 1 86, 309, 

404-5, 433 , 445, 45 1 -2 , 460- 1 , 507, 520, 560, 627-31 
see also omeprazole 

protozoa 1 48-9, 209, 2 1 0, 2 1 4, 2 1 5-20 
proximal leg veins, deep vein thrombosis (DVT) 353-7 
pseudoaneurysm 295, 324-6, 674-6 
pseudogout 1 83-6, 555-7, 558, 560 

see also gout 
pseudohyperkalaemia 508, 509-1 2 
Pseudomonas aeruginosa 347, 396-8, 486, 672 
pseudoventricular tachycardia 39-45, 263, 264, 266, 

268-7 1 
psoriasis 1 72-6, 549-54, 7 1 1 
psoriatic arthritis 1 83-6, 7 1 1 
psychiatric assessments 23-8, 32-3, 96-7, 1 1 5, 1 35, 234, 

239-40, 242-5, 473, 6 1 2- 1 3, 632-5 
alcohol misuse 25, 6 1 2-1 3  
poisoning 234, 239-40, 242-5, 6 1 2- 1 3  

psychoactive substances (legal highs) 6 1 -6, 236-8 
psychosis 25, 27, 58 
pubic hair 526 
public interest disclosures, legal issues in acute 

medicine 636-7 
pulmonary artery 659-64, 666-72 
pulmonary artery aneurysm 659-64 
pulmonary capillary permeability 307 

see also acute respiratory distress syndrome 
pulmonary embolism (PE) 9-1 5, 39-45, 46-52, 58, 6 1 -6, 

7 1 -2, 73-8, 80-4, 89-90, 1 42 ,  200-6, 2 5 1 ,  280-2, 
289-9 1 ,  301-4, 3 1 1 -1 3 ,  3 1 4, 358-65, 384-9, 392 , 
436, 459, 592-9, 605, 607-1 1 ,  627-3 1 ,  651-3, 654, 
679-80, 692 

ambulatory care 363-5 
anticoagulation 363-5, 592-9 
assessment 9-1 3,  46-51 ,  65, 7 1 ,  80-3, 89, 1 42 ,  200-6, 

358-63, 365, 385, 388, 392, 436, 607-8, 65 1 -3, 654, 
679 

discharge planning 363-5 
drug therapy 39-45, 363-5, 592-9 
duplex scans 363 
inferior vena cava (IVC) 365 
management 1 0-1 5, 39-45, 7 1 -2, 200-6, 358-65, 

592-9, 608, 627, 651 -3, 654, 679-80 
management flowchart 358, 361 -2 
mechanical ventilation 361  
mortality rates 363-4, 365 
pregnancy 363, 365 
problems 364-5 
with shock or persistent hypotension 358, 359-61 
sub-massive pulmonary embolism 364-5 
thrombolytic therapy 360-5 



ventilation/perfusion scan (V/Q scan) 73-7, 362-3, 365 
Wells score 359-61  
without shock o r  persistent hypotension 361-5 
X-rays 359-60, 361-3, 365 

Pulmonary Embolism Severity Index (PESI) 363-5 
pulmonary haemorrhage 564-5 
pulmonary oedema 9-1 1 ,  1 2- 1 5, 40-5, 53-9, 69, 7 1 -2, 

73-8, 89-90, 1 64-8, 200-6, 2 1 3-1 4, 235-8, 247-5 1 ,  
2 59-6 1 ,  289, 293-7, 299-304, 305-10, 3 1 1 ,  3 1 7-20, 
328, 330-2, 333, 335-6, 348-9, 350, 35 1-2, 374, 376, 
392-3, 540-2, 628-3 1 ,  652-5, 664, 666-72, 679-80, 
693, 697, 702-3 

see also acute . . .  ; cardiogenic shock; heart failure 
assessment 1 1 - 13 ,  40-2, 53, 7 1 ,  75-7, 89, 1 64-6, 200, 

2 1 3, 305-7, 3 1 0, 376, 392-3, 652-5, 664, 679 
causes 9-1 1 ,  2 1 3, 306, 307, 376, 666-7 
management 7 1 -2 ,  1 64-8, 200, 2 1 3, 305- 10, 376, 628, 

652-5, 679-80 
mitral stenosis 200, 330 
negative-pressure pulmonary oedema 307, 3 1 0, 374, 376 

pulmonary tuberculosis, IV drug use 232 
pulmonary vasoconstriction 249-5 1 ,  61 9-22 
pulmonary vasodilation 5, 9, 1 1 - 1 5, 249-5 1 ,  330 
pulmonary-renal syndromes 564-5 
pulse oximetry 5, 53-7, 2 1 6-20, 677-80, 681-6, 687, 

697-702, 7 1 2- 1 3  
pulseless electrical activity (PEA) 35-45 
pulsus paradoxus 1 2-1 3, 68-,, 72, 344-6, 608 
puncture sites, oozing problems 292 
purgative abuse 5 1 2, 5 1 9-20 
purines 555-7 
purpura 1 72-6 
purulent pericarditis 341 ,  342-3, 344-5 
pustules 1 72-6, 550-4 
pyelonephritis 1 62-8, 229, 481 -6 

see also urinary tract infection 
pyelonsphrosis 2 3 1  
pyoderma 1 73-6, 546 
pyogenic meningitis 425-6, 708 
pyomyositis 1 68 
pyonephritis 1 62-8, 481 -6 

see also urinary tract infection 
pyrazinamide 426 
pyridoxine 426, 606-1 1 
pyrimethamine 220 
pyrogen reactions, IV drug use 232 
pyuria 481 -6 

Q fever 209, 2 1 0  
Q waves, ECG features 5 1 ,  57-9, 64-6, 200-6, 259-6 1 ,  3 1 3  
ORS regular, ECG features 40-5, 56-9, 63-6, 26 1 ,  265, 266, 

269, 273-6, 285-8, 3 1 3, 369-70, 508- 1 2, 5 1 8-20, 
692-5 

qSOFA, definition 225 
QT intervals, ECG features 39-45, 54-9, 64-6, 1 04-8, 1 36, 

2 1 2-14, 259-60, 269-7 1 ,  5 1 0-1 2, 5 1 4- 1 7, 685 
quadriparesis 94 

see also spinal cord compression 
quality of life 

chronic obstructive pulmonary disease (COPD) 384 
legal issues 634 

quinidine 2 1 2- 1 4, 596 
quinine 2 1 2- 1 4, 235-9, 587-8 
quinolone 1 59, 209-14, 474, 478-80, 484-6, 507 

R waves, ECG features 57-9, 64-6 
rabies 209, 440 
radial artery 68-7 1 ,  673-6 
radiation colitis 456, 463 
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radiation exposures 200-6, 359-63, 365, 376, 392, 463, 
465 

radioactive iodine therapy 530-3 
radiocontrast media 1 60-8, 2 54 
radiofemoral 352 
radiotherapy 72, 1 34-6, 433, 605-1 1 

see also cancers 
raised intracranial pressure (RIP) 28, 75-7, 1 00-2, 1 26-3 1 ,  

1 34, 203-6, 442-5, 605, 627-3 1  
see also brain; headache 
assessment 28, 1 00, 1 26-9, 1 34, 203-6, 442-4 
causes 1 00, 442-3, 445, 605 
differential diagnosis 442 
drug therapy 445 
management 203-6, 442-5, 627 
secondary brain injuries 444-5 
volume relationship 442 

ranitidine 433, 445, 453, 474-5, 609-1 1 
rapid saline flush 90, 274, 675-6, 690 
rapid-sequence induction (RSI) 641-2 
rasburicase 606-1 1 
rashes 1 8-22, 94-7, 1 1 3-1 6, 1 1 9-22, 1 42, 1 46-9, 1 7 1-6, 

1 77-82, 1 85-6, 2 1 2-14, 2 1 9-20, 423-4, 438, 546, 
550-2, 606-1 1 

see also itching; skin . ; urticaria 
assessment 1 8- 1 9, 94-5, 1 7 1 -5, 1 77-8 1 ,  2 1 2 , 2 1 3, 2 1 4, 

606 
assessment flowchart 1 72 ,  1 7 5  
background 1 8- 1 9, 94-5, 1 7 1 -6, 1 77-82, 2 1 2- 1 4, 546, 

550-2, 606 
causes 1 7 1 -3, 2 1 2  
definition 1 7 1-3 
differential diagnosis 1 7 1 ,  1 74 
distribution 1 7 1 ,  1 72 ,  1 75 
examination 1 7 1  
immunosuppressed individuals 1 72-6 
management 1 7 1 -6, 1 77-82, 2 1 4  
management flowchart 1 75 
morphology 1 7 1 ,  1 72-3, 1 77 
types 1 7 1 -5, 1 77-8, 546, 550-2 

re-entrant tachycardia 260, 261 ,  273, 274, 276 
re-infarction, myocardial infarction 296 
reactive arthritis 1 83-6, 558 
reading skil ls, X-rays 657-64 
recovery position 239-40, 373-7 
rectal examinations 1 40-2, 1 49, 1 88-9, 1 96 
red blood cells 

background 1 66-8, 569-76, 577-83, 597-9, 705-8 
counts 1 66-8, 420, 429, 450, 455-8, 464-5, 47 1 , 483-6, 

508- 1 2, 5 1 6- 1 7, 527-9, 569-76, 577-83, 587-8, 
705-8 

reduced cerebral blood flow, acid-base disorders 
249-5 1 

reduced consciousness 1 6-22, 42, 60-7, 68-72, 73-8, 
98- 1 02, 1 34-6, 1 44, 1 52-4, 2 1 1- 14, 230- 1 ,  428, 
444-5 

see also unconscious patients 
assessment 1 6-22, 68-7 1 ,  73-7, 98- 1 02 ,  1 34, 1 44, 1 52, 

2 1 1 ,  428 
causes 1 6- 1 9, 74, 2 1 1  
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reduced consciousness (continued) 
examination 1 8  
management 1 6-22, 42, 68-72 
management flowchart 1 6-1 7 
sepsis 230-1 

reduced coronary blood flow, acid-base disorders 249-51 
referrals 2 
reflexes 96-7 
regular broad complex tachycardia 259, 263-7, 294 

see also monomorphic ventricular . 
regular narrow complex tachycardia 26 1 ,  272-8 

see also narrow complex tachycardia 
rehabi litation, acute coronary syndrome (ACS) 296-7, 303-4 
Reiter syndrome 7 1 1 
relative afferent pupillary defect (RAPD) 1 26-31 
religious/spiritual needs, end-of-life care 630-1 
renal abscess 486 
renal ammoniagenesis 249-51 
renal artery stenosis 1 62-6, 307, 3 1 4- 1 6, 349, 35 1-2 
renal artery thrombosis 1 62-6 
renal biacarbonate secretion 249-51 
renal cancer 432, 5 1 5-1 7, 573, 581 -3 
renal colic 483-6 
renal failure 89, 1 60-8, 2 1 1- 14, 299, 303-4, 307, 337-8, 

342, 348-52, 354, 363, 392, 452, 489-90, 496-8, 
505-7, 5 1 9, 574-6, 589-600, 627-3 1 

renal replacement therapy 1 60-1 ,  1 64-8 
renal stones 482-6 
renal system 9-1 1 ,  1 1 1 - 1 6, 1 60-9, 1 95-8, 205-6, 2 1 1 -14, 

227, 230- 1 ,  247-5 1 ,  299, 303-4, 307, 3 1 1 - 1 3, 
3 1 7- 1 9, 337-8, 342, 349-52, 392, 501-7, 5 1 0-12 ,  
522-4, 555-7, 562-5, 573-6, 578-83, 584-8, 
589-600, 622, 627-31 

see also acute kidney injury; kidneys; urinary . 
renal tract obstruction 483-6 
renal transplants 1 60-1 , 1 64-8 
renal tubular acidosis 5 1 1- 1 2, 520, 522-4 
renin 349 
reperfusion therapy 

acute coronary syndrome (ACS) 46-52, 290-2, 296-7, 
307, 3 1 8-19,  326 

pulmonary embolism (PE) 358-65 
resistance, antibiotics 1 45, 1 97, 228, 23 1 ,  486 
respiratory acidosis 247-5 1 ,  646-50, 678-80 
respiratory alkalosis 247-5 1 ,  523-4 
respiratory arrest 7, 78, 372-7, 384-5, 6 1 9-22, 623-4, 

677-80 
see also airway management 

respiratory failure 4-5, 1 7-22, 68-72, 73-8, 94-7, 1 1 0- 1 6, 
1 1 7-22, 233-7, 448, 638-42, 646-50, 677-80, 7 1 3  

see also acute . . ; chronic . . .  ; hypoxaemia; type . 
definition 73 

respiratory rate (RR) 4-8, 62-3, 69-72, 74-8, 87, 99-1 02, 
202, 381-2, 386, 393-5, 498, 6 1 8, 647-50 

National Early Warning Score (NEWS) 6 
respiratory system 3-8, 1 3-1 5, 1 6-22, 46-52, 68-72, 73-8, 

85-90, 1 1 0- 1 6, 1 99-206, 207-14, 2 1 6-20, 225, 228, 
229, 230- 1 ,  232, 233-7, 239-40, 243-5, 246, 301 ,  
309- 1 0, 3 1 2-1 3, 356, 361 -3, 372-7, 378-83, 384-9, 
390-5, 405-1 1 ,  436, 501 -7, 5 1 8-20, 562, 6 1 3, 
61 9-22, 638-42, 646-50, 657-64, 677-80 

see also airway management; lower . . .  ; lungs; 
mechanical ventilation; upper . 

poisoning 233-7, 239-40, 243-5 

sepsis 225, 228, 229, 230- 1 ,  232, 309-1 O 
restlessness 630 
Resuscitation Council (UK) 3, 35-45, 65 1 -3 
reticulocyte counts 1 50-4, 579-83, 604 
retinal artery 1 23-31 
retinal detachment 1 26, 1 28 
retinal haemorrhages 1 23-3 1 ,  1 62-8, 2 1 1- 14, 348-50, 

444-5 
retinal nerve diseases 1 23-3 1 ,  220 

see also visual . 
retinal nerve ischaemia 1 23-31 
retinal vasospasm 1 26-30 
retinal vein 1 23-31 
retinitis 220 
retrograde intubation 376 
return of spontaneous circulation (ROSC) 35-45 
returning from abroad see foreign travel 
reversible disorders, end-of-life care 630-1 
rewarming options, hypothermia 6 1 5- 1 6, 6 1 8, 622 
Rh match 604 
rhabdomyolysis 1 1 1- 16, 1 63-8, 235-8, 440, 5 1 1 - 1 2, 

5 1 6-17 ,  522-4, 622, 623-4 
background 1 63-8 

Rhesus negative blood 448-52 
rheumatic fever 7 1 1 
rheumatoid arthritis 8 1 -,,4. 1 83-6, 1 9 1 ,  373, 400-1 ,  

558-60, 7 1 1 
rheumatoid mitral stenosis 41 5-1 6 
rhythm strips 264, 268, 272, 283 
rib fractures 42, 47-52, 296, 663-4 
ribs 42, 47-52, 296, 658-64 

see also chest . 
ricketts 1 73-6, 209 
rifampicin 241 , 336-8, 426-7 
Rift Valley fever 2 1  O 
right bundle branch block (RBBB) 57-9, 64-6 
right colon bleeding 447-8, 453, 456-8 

see also gastrointestinal . 
right ventricular (RV) function 50-2, 260, 269, 320, 32 1 -3, 

358-65, 366-70, 651 -4, 685-6 
rivaroxaban 353-7, 363, 449, 45 1 ,  585-8, 596-600 
Rockall scores 452 
Rocky Mountain spotted fever 209, 2 1 0  
Roth spots 335 
roundworms 2 1 4  
rubella 1 83 
ruptured abdominal aortic aneurysm 7, 9-1 1 ,  1 38-42 

see also abdominal . 

St John's wort 596 
salbutamol 58-9, 69-72, 74-8, 1 64-8, 235-8, 2 53, 255, 

379-82, 385-9, 5 1 0- 1 2 , 628, 646-50 
sal icylates 1 63-8, 235-9, 247-51 ,  489-90 

see also aspirin 
saline 90, 1 04-8, 2 1 7, 274, 430, 472, 497-8, 502-7, 

5 1 5-1 7, 525-9, 6 1 7- 1 8, 675-6, 690 
Salmonella 1 45-9 
salt 356, 42 1 ,  504 

see also sodium . 
salt poisoning 504 
salt water, drowning 6 1 9-22 
sao2 75-8, 677-80 
sarcoidosis 1 83-6, 401 ,  526-9, 659-64 
sarin 236-8 



SARS 2 1 3  
scabies 1 72-6 
scale rash morphology 1 72-6 

see also eczema; psoriasis 
scalp 1 7 1 -6 

see also skin . 
schistocytes 570-6, 588 

see also red blood cells 
Schistosoma japonicum 1 48-9 
Schistosoma mansoni 1 48-9 
Schistosomiasis 1 48-9, 209, 2 1 0, 2 1 4  
schizophrenia 2 5, 2 7  
scleritis 1 27-9 
scleroderma renal crisis (SRC) 1 62-8, 352, 7 1 1  
scombrotoxing poisoning 255 
SCORTEN scoring system 553-4 
scrub typhus 209-1 O 
scurvy 585 
second-degree AV block, Mobitz type 1 63-6, 261 , 284-8, 

294 
see also AV block 

second-degree AV block, Mobitz type 2 261 , 284-8, 
294 

secondary brain injuries, raised intracranial pressure 
(RIP) 444-5 

sedative drugs 32-3, 73-8, 1 36, 1 97-8, 372-3, 474, 602-4, 
626, 642, 681 -6, 692-4, 7 1 2- 1 3  

upper airway obstrudion 372-3 
seizures 5-8, 1 6-22, 42-5, 60-6, 93-7, 98- 1 02 ,  1 03-9, 

201 -6, 2 1 3- 14, 233-7, 240, 350, 409-1 1 ,  414, 426, 
429-3 1 , 473, 488-90, 492-4, 503-7, 5 1 4-1 7, 5 1 8-20, 
522-4, 587-8, 602, 606-1 1 ,  6 1 3, 620, 706-7 

see also epilepsy 
alcohol misuse 62-6, 1 03-8, 6 1 3  
assessment 60-3, 93, 98, 1 03-7, 201-6, 2 1 3, 6 1 3  
background 1 03-8, 20 1-6, 2 1 3- 14  
causes 1 04-6, 2 1 3  
definition 1 03, 1 06-7 
differential diagnosis 63 
discharge checklist 1 08 
drug therapy 1 04-8 
management 5-8, 1 6-22, 42, 60-6, 1 03-8, 201-6, 2 1 3, 

233, 43 1 
pethidine 602 
poisoning 233-7, 240 
positioning considerations 1 03-4 
pregnancy 20 1-6 
strokes 1 06-8, 409-1 1 

Seldinger technique 674-5, 700-2 
self-harm, legal issues in acute medicine 635 
self-harm assessment, poisoning 239-40 
seminal fluid, anaphylaxis 254 
Sengstaken-Blakemore tubes 45 1 ,  453, 7 1 2- 14  

see also endoscopies 
sensory examination 1 1 7-22, 406 
sensory symptoms 1 1 7-22, 406 

see also dysaesthesia; weakness 
sepsis 5-8, 9-1 5, 23-7, 28, 42-5, 58, 72, 1 34-6, 1 5 1-4, 

1 62-6, 1 83-6, 208- 1 2 ,  225-32, 2 5 1 ,  280-2, 307, 
309- 1 0, 334, 335, 342-3, 388, 393, 422, 423, 472-3, 
482, 488-90, 526-9, 53 1 ,  569-76, 577-83, 587-8, 
605-6, 6 1 7- 1 8, 654, 692 

acid-base disorders 25 1  
acute kidney injury (AKI) 1 62-6, 23 1  

acute pericarditis 342-3 
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antibiotics 1 38-42, 1 63-6, 1 85, 226, 227, 228-9, 23 1 ,  
309- 10, 472-3 

assessment 5-7, 8, 72, 1 34, 1 5 1 -3, 1 62-6, 208-1 1 ,  
225-9, 335, 342-3, 393, 472-3, 6 1 7- 1 8, 654 

blood tests 8, 225-8, 309, 393, 472-3 
clinical management 226-8, 229-32 
common pathogens 226-7 
definition 225 
delirium 23-7 
disseminated intravascular coagulation (DIC) 23 1-2, 

587-8 
examination 226, 227 
f luid resuscitation 1 34, 1 38-42, 226-7, 230-1 
hypotension 9-1 5, 225-6, 229-30 
imaging 227 
IV drug use 23 1-2 
management 5-8, 28, 42-5, 72, 1 34, 1 5 1 -4, 1 63-8, 1 85, 

208- 1 2, 226-8, 229-32, 309-1 0, 423, 472-3, 6 1 7- 18, 
654 

microbiological tests 227-8 
neutropenic sepsis 226, 229, 2 3 1 ,  569, 573, 577-83, 

605-6 
organ dysfunction 225-8, 229-32 
problems 23 1-2, 309- 1 0  
'red flag' signs 228, 230 
respiratory system 225, 228, 229, 230-1 
source controls 232 
surgical opinions 226 
Surviving Sepsis Campaign Bundle 226-7 

Sepsis 6 226-7 
septic arthritis 1 83-6, 232, 395, 557, 558-60, 709-1 1 

assessment 1 83-6, 558-60, 709-1 1 
definition 558 
drug therapy 1 84-6, 559-60 
IV drug use 232 
management 1 84-6, 558-60 

septic encephalopathy 428 
septic shock 202-6, 208- 1 3, 225-6, 229-30, 422-3, 425-7, 

48 1-6, 5 1 6- 1 7  
Serratia 486 
serum lactate levels 8, 1 1 - 1 3, 202-6, 225-6, 228, 229, 230, 

3 1 3- 14, 450, 457, 47 1 ,  527-9 
serum mast cell tryptase, anaphylaxis 255-6 
serum tryptase 253, 255-6 
severe valve disease 65-6, 280-2, 306, 307, 3 1 1 - 1 6, 

328-32, 333-6, 337-8, 654 
see also aortic stenosis; heart valve disease; 

mitral stenosis 
background 65-6, 328-32, 654 
management 332, 654 

severe valve lesion 306, 333-6, 337-8 
sexual dysfunction 526, 538, 601 ,  603 
sexually-transmitted diseases 1 51 -4, 1 73-6, 209, 426, 428, 

470, 482-6, 559 
see also syphilis 
types 482 

Sheehan syndrome 537 
Shigella 1 45-9 
shock 5-8, 9-1 5, 1 7-22, 40-5, 1 38-43, 1 99-206, 

233-7, 3 1 7-20, 358-65, 422-7, 447-8, 45 1-2, 479, 
65 1 -4 

see also bleeding; cardiogenic . . .  ; hypotension; lactic 
acidosis; organ dysfundion; septic . 
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shock (continued) 

assessment 5, 9-1 3, 1 4-1 5, 1 7-19 ,  40, 1 38-42, 
1 99-206, 3 1 7-1 9, 422, 447-8, 45 1-2 ,  65 1-4 

causes 9-1 3,  3 1 7-1 8 
definition 9 
differential diagnosis 1 0, 1 1  
management 5-8, 9-1 5, 1 38-42, 1 99-206, 3 1 7-20, 

451-2, 651-4 
management flowchart 9-1 0, 1 38 
poisoning 233-7 
positioning considerations 5,  9-1 0  
pregnancy 1 99-206 
pulmonary embolism (PE) 358-65 

short-term memory 24-8 
sickle cell disease 99, 1 39, 1 42, 4 1 5, 504-5, 601-4 

analgesia 601 -4 
assessment 99, 1 39, 1 42, 4 1 5, 601-3 
complications 603 
management 601-4 
management flowchart 601 -2 

sideroblastic anaemia 57 1-6 
si ldenafil 1 30, 301 
simvastatin 1 97-8, 414 
single lead atrial pacemakers, background 367-70 
single lead ventricular pacemakers, background 367-70 
sinus bradycardia 56-9, 63-6, 261 ,  284-8, 294, 6 1 7- 1 8, 

685-6 
see also bradycardia 

sinus tachycardia 54-9, 63-6, 261 , 263, 273, 330-2, 409, 530 
sinusitis 1 00-2, 424 
skin 1 7 1 -6, 1 77-82, 1 90-3, 2 1 2-14, 2 1 8-20, 405, 544-8, 

549-54, 606-1 1 
see also angioedema; rashes; urticaria 
abnormality types 1 71-2 
cancer complications 606-1 1  
strokes 405 

skin failure 1 7 1-6, 1 77-82 , 1 90-3, 2 1 2-1 4, 2 1 8-20, 
549-54 

see also erythroderma; rashes; toxic epidermal necrolysis 
definition 552 

skull fractures 1 06-7, 638 
sleep apnoea 1 8, 377, 648-9 
sleep-wake cycles 23-8, 62-6, 1 07-8 
small artery microatheroma 4 1 5-1 6 
small bowel bleeding 447-8, 453, 456-8, 466 

see also gastrointestinal . 
small calcium fraction 5 1 4-1 7 

see also calcium 
small cell lung cancer 469 
small fibre peripheral nerve 95-7 
small vessel disease ischaemic strokes, definition 4 1 0  
smoking 48, 76-8, 87-90, 93, 95-7, 1 40-2, 2 1 8, 296, 303, 

378, 380, 382, 389, 395, 400, 409, 4 1 8, 573, 6 1 3  
alcohol dependence 6 1 3  

smooth muscle antibody (SMA) 1 52 
snake venom 587 
Snellen chart 1 25 
snoring 7, 372-3, 374-7, 648-9 
'snow-storm' appearance, ultrasound-guided approach 653 
SNRls 236-8 
sodium 42, 48, 56, 1 04-7, 1 56-9, 1 67-8, 201-6, 2 1 0, 2 1 7, 

227, 229, 237, 238, 308-1 0, 3 1 1-1 6, 323, 335-6, 349, 
352,  42 1 ,  430, 450, 457, 47 1 ,  473-5, 476-7, 496-8, 
499-500, 501 -7, 524, 55 1 ,  564-5 

see also plasma sodium concentration; salt 
sodium bicarbonate 1 4--1 5, 39-45, 1 64-8 
sodium chloride 499-500 
sodium citrate 504 
sodium nitrite 238 
sodium thiosulphate 238 
sodium valproate 4 79, 553-4 
SOFA scores 225 
soft palate 638-42 
soft tissue abscess 226, 227, 333-8 
solatol 275 
solvents 235-8 
sotalol 259, 269 
source controls, sepsis 232 
spectrophotometry 1 0 1 -2, 420, 423, 705-7 
speech and language therapy (SALT) 1 97 
Spencer Wells forceps 701 
sphincter disturbances 94-7, 1 1 2- 1 6, 1 92-3, 432-5, 438 
spinal cord 93-7, 98, 1 1 0- 1 6, 1 1 8-22, 1 87-9, 1 92-3, 

250- 1 ,  326, 432-5, 437-40, 605, 6 1 1 ,  627, 659-64, 
704-8 

see also lumbar punctures; weakness 
acid-base disorders 2 50-1 
background 1 1 0- 1 6, 1 1 8-22, 1 87-9, 1 92-3 
localization of weakness 1 1 2-1 3 

spinal cord compression 93-7, 1 1 0-1 6, 1 1 8-22, 1 87-9, 
1 93,  432-5, 437-40, 605, 6 1 1 ,  627 

assessment 93-4, 96, 1 1 0-1 5, 1 1 8-2 1 ,  1 87-9, 1 93, 
432-4, 437-40, 6 1 1 

definition 432-3 
imaging 432-4 
management 1 1 1 - 1 6, 1 1 8-22, 432-5, 627 
management flowchart 1 1 1 , 1 1 8, 432 
metastases 432 
neurosurgery 432, 433 
types 432, 433, 434, 61 1 

spinal cord ischaemia 326 
spinal extradural haematoma 433 
spine injuries 47-52, 1 87-9, 1 92-3, 373-4, 620-2, 624, 

646-50, 659-64 
spine pain 47-52, 1 87-9, 1 92-3, 601 -4 
SPINK1 479 
spirometry 436 
spironolactone 1 56-9, 3 1 4- 1 6, 35 1-2, 474-5, 509- 1 2  
splenectomy 570-6, 601 
splenic sequestration 603-4 
splenomegaly 1 7 1 -6, 209-14, 335, 449, 470, 572, 577-83, 

655 
Sp02 37-45, 381-2, 384-9, 603, 677-80 

see also oxygen saturations 
spondylosis 433, 562 
spontaneous bacterial peritonitis (SBP) 26-8, 1 55-9, 

474-5 
see also ascites; peritonitis 

spontaneous oesophageal rupture (Boerhaave 
syndrome) 459-61 

spotted fever 209, 2 1 0  
sprains 1 9 1  
sputum cultures 77, 2 1 6-20, 228, 387-8, 393-5, 472-3 
sputum production 70-2, 82-4, 88-90, 2 1 6-20, 384-8, 

390-5, 396-8 
SSRls 32-3, 236-8, 507 
ST-segment elevation acute coronary syndrome (STE­

ACS) 46-52, 289-97, 3 1 7- 19, 326-7, 340-1 



see also acute coronary syndrome 
assessment 46-50, 289-97, 340-1 

stangulated hernia 1 35 
staphylococci 1 72-6, 226, 23 1 ,  332, 334-6, 526-9 
Staphylococcus aureus 226, 2 3 1 ,  332, 334-8, 390-5, 396-8, 

400, 486, 544-7, 558-60, 672 
Staphylococcus epidermidis 23 1 ,  672 
Staphylococcus saphrophyticus 486 
starvation 489, 523-4 
statins 1 68, 1 97-8, 295, 296-7, 303-4, 388, 409-1 1 ,  4 14  
status epilepticus 1 7-22, 25,  28 ,  92-3, 94-7, 1 03-8, 1 68, 

204-6, 6 1 3  
see also epilepsy; seizures 
background 1 03-8, 1 68, 204-6 

sternomastoid 667-72 
steroids 1 4- 1 5, 22, 24-8, 74-8, 1 0 1 -2 ,  1 30, 1 39-42, 

1 75-6, 1 79-82, 1 86, 2 1 9-20, 256, 307, 3 1 1 , 329, 343, 
344-6, 375-7, 379-82, 385-9, 396-8, 426-7, 435, 
445, 462-6, 476-7, 492, 504, 52 5-9, 533, 549-54, 

562, 573-6, 585-8, 606-1 1 , 622, 626-3 1 , 64 1 , 646-50 
Stevens-Johnson syndrome (SJS) 1 72-6, 552-4 
Still's disease 1 83-6 
Stokes-Adams attack (cardiac syncope) 60, 1 06-8 
stool tests 1 45-9, 2 1  O 
stools 1 45-9, 2 1 0, 228, 447-8, 453, 462-6, 474 
STOPS/START drugs review criteria 32-3, 1 97 
strains 1 9 1 

streptococci 1 73-6, 1 83-6, 226, 332, 334-6, 391 -5, 423-7, 
544-8, 558-60 

Streptococcus bovis 334-6 
Streptococcus milleri 334-6 
Streptococcus pneumoniae 226, 332, 39 1-5, 423-7, 559-60 
Streptococcus pyrogenes 544-7 
streptokinase 292-7, 360-5 
stress fractures 1 9 1  
stress (Takotsubo) cardiomyopathy 39-45, 49-52, 57-9, 

293-4, 301 ,  3 1 4, 3 1 8- 1 9  
strider 7 ,  68-72, 252-3, 2 54-5, 373-4, 380, 608 

causes 70 

definition 70 
strokes 1 6-22, 26-8, 30-3, 66, 92-7, 1 00, 1 06-8, 1 1 0-16, 

1 1 7-22, 1 30,  1 97-8, 250- 1 ,  328, 333, 335-8, 347-52, 
398, 403-1 1 , 4 1 2, 4 1 4- 1 5, 4 1 8, 440, 442-5, 492, 500, 
534-6, 562-5, 592-9, 603-4, 705-7 

see also haemorrhagic . . .  ; hypertension; ischaemic . 
paralysis; thromboprophylaxis; venous . . .  ; weakness 

assessment 1 6-22, 26, 92-3, 1 00, 1 06, 1 1 0- 1 6, 1 1 7-2 1 ,  
1 30, 347, 403-6, 4 1 4-1 5, 592 

atypical presentations 407 
causes 403, 409-1 0, 4 1 2 ,  4 1 8, 603 
constipation 409 
deep vein thrombosis (DVT) 408 

depression 408 
differential diagnosis 403, 407, 440, 562 
examination 405-6 
management 1 1 1 - 1 6, 1 1 7-22, 348-9, 403-1 1 ,  

4 1 6, 445 
management flowchart 1 1 1 , 1 1 8, 404 
neurological examination 405-6 
preventing more strokes 409 
risk assessments 592-3 
sites 407 
thrombectomy 403-6 
thrombolytic therapy 403-1 1  
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transient ischaemic attack (TIA) 4 1 2, 4 1 4-1 5, 4 1 6, 592-9 
types 347-9, 403-5, 4 1 0-1 1 , 562 

strongyloides 2 1 4  
sub-massive pulmonary embolism 364-5 
subacute partial upper airvvay obstruction 374-7 
subarachnoid haemorrhage (SAH) 1 6-22, 28, 57, 6 1 -6, 

98-1 02, 1 08, 202-6, 307, 350, 404, 407, 409-1 1 ,  

4 1 8-2 1 ,  423, 443-5, 506, 537, 705-8 
see also haemorrhagic strokes; headache; strokes 
assessment 1 6-22, 6 1-3, 98- 1 02 ,  1 08, 202-6, 4 1 8-20, 

423, 443, 444, 537, 705-8 
causes 1 0 1 ,  4 1 8  
cerebrospinal fluid (CSF) 4 1 8-2 1 ,  705-8 
coiling/clipping treatments 420-1 
complications 1 08, 421  
definition 1 0 1 ,  4 1 8- 19  

differential diagnosis 423 
drug therapy 4 1 9-2 1 
management 1 0 1 , 202-6, 350, 404, 407, 41 8-2 1 ,  706-7 

mortality rates 4 1 8  
pitfalls i n  the diagnosis 420 
positioning considerations 4 1 9  

subclavian steal syndrome 6 1 -6 
subclavian vein 1 90, 368-70, 400- 1 ,  665-72, 682-6 
subcostal drainage 345 
subcutaneous emphysema 48-52, 459, 703 
subcutaneous insulin regimens 49 1 -4, 495-8 
subcutaneous tissue, cellulitis 1 90-3, 544-8 

subdural empyema 79-84, 1 00-2, 23 1 ,  423, 426, 428, 
443-5, 506, 663-4 

subdural haematoma 26-8, 1 00-2, 1 08, 407, 41 5, 443-5 
subpleural blebs 663-4 
sucralfate 474 
suction procedures, airvvay management 4, 7,  38-9, 638 
suicide attempts 620, 635 
sulfadiazine 220 
sulphasalazine 553-4 
sulphonamides 578-83 
sulphonylurea 488-90 

sunitinib 606-1 1 
superior vena cava (SVC) 86-90, 605, 608-1 1 ,  682-6 
supraglottic airvvays 38-9, 373-7, 641 
supraventricular extrasystoles 56-9 
supraventricular tachycardia (SVT) 1 4- 1 5, 40-5, 54, 261 ,  

263, 264, 272, 276, 369, 388, 438, 693-5 
Supreme Court 636 
surgical ai rvvay, airvvay management 375-7, 642 

surgical opinions, sepsis 226 
Surviving Sepsis Campaign Bundle 226-7 
SVT see supraventricular tachycardia 
swallowing abnormalities, strokes 1 1 5- 1 6, 408 
Swansea criteria 205 

sweating 4-5, 7, 1 07-8, 1 25-3 1 ,  236-8, 489, 541 -2 ,  6 1 3  
swelling 1 77-82, 252-3, 254, 255,  608-1 1  
'swinging flash light' test 1 26-8 
sympathomimetics 235-8 
Synacthen test (tetracosactrin) 528-9, 536 
syncope 30-3, 40-5, 54-9, 60-6, 99, 1 06-8, 1 40-2, 254, 

260, 359-63, 403, 4 1 3- 1 4, 450-2, 685 
assessment 30, 40, 54, 60-3, 65, 99, 1 06-7, 1 40 
causes 65 
definition 1 06-7 
differential diagnosis 63, 1 06-7 
management 66 
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syndrome of inappropriate ADH secretion (SIADH) 42 1 ,  430, 
504-7 

syndromes and disorders 223-650 
see also individual syndromes and disorders 

synovial fluid cultures 556-7, 558-60, 709-1 1 
see also knee joints 

syphilis 1 73-6, 1 83-6, 209, 426, 428, 564 
systemic disorders 100-2, 1 1 5, 1 9 1 ,  225-32, 2 5 1 ,  280-2, 

284 
see also pneumonia; sepsis 

systemic infection with headache/meningism 1 00-2, 1 9 1  
systemic lupus erythematosus (SLE) 89, 1 83-6, 338, 342, 

552-4, 564-6, 573-6, 579-83, 7 1 1 
systemic vasculitis 561 -7 

see also vasculitis 
systemic vasodilation 5, 9, 1 1 -1 5, 249-5 1 ,  330 
systolic blood pressure 4-8, 9-1 5, 48-52, 53-9, 62-6, 

99-1 02, 1 39-42,  1 62-6, 225-7, 228, 229, 252-7, 
259-6 1 ,  300-4, 306- 1 0, 3 1 7-20, 323-7, 330-2, 
344-6, 347-52, 360-5, 393-5, 397-8, 405-1 1 ,  
447-52, 457-8, 472, 502-4, 592-9, 6 1 8, 620-2, 
675-6, 692-5 

see also blood pressure; hypertension; hypotension 

T cells 550-4, 583 
see also white cell . 

T waves, ECG features 57-9, 64-6, 300, 303-4, 508-1 2, 
535-6, 692-5 

tachybrady syndrome 694 
tachycardia 1 4-1 5, 35-45, 47-52, 55-9, 66, 76-8, 87-90, 

1 39-42, 259-6 1 ,  263-7, 268-7 1 ,  272-7, 294, 3 1 4, 
3 1 8-1 9, 330-2, 364-5, 367-70, 388, 401 , 43 1 , 452, 
462-6, 5 1 0-1 2, 535-6, 670-2, 685-6, 695 

see also narrow complex . . ; regular broad complex . 
ventricular 

management 1 4-1 5, 35-45, 55-9, 263-7, 272-7, 294, 
367-70, 388, 670, 685-6, 695 

management flowchart 40, 264, 272 
tachyphylaxis 1 80-2 
tachypnoea 4-5, 7, 76-8, 374-7, 393-5, 401 ,  449, 457, 

495-8, 62 1 -2 
tacrolimus 1 63-8, 596 
talc inhalation 663 
tamoxifen 1 30, 61 1 
tar preparations 1 7 5-6 
tattoos 1 5 1 ,  470 
taxanes 606-1 1 
tazobactam 1 5 1 -4, 460- 1 ,  478-80, 547, 577-83 
tazocin 397-8, 45 1 -4 
TB 79-84, 85-90, 1 58, 1 83-6, 209, 2 1 0, 2 1 4, 232, 342, 345, 

392, 423, 425-6, 506, 526-9, 564-5, 57 1 -6, 659-64 
assessment 82, 2 1 4  
foreign travel 209, 2 1 0, 2 1 4  
pleural effusion 79-84 

teicoplanin 547, 672 
temperatures 5-8, 9-1 3, 37-45, 62-3, 95-7, 99-1 02, 

1 45-9, 1 63-6, 202, 235-7, 239-40, 386, 394-5, 
396-8, 405, 407, 408, 47 1 -3, 532-3, 534-6, 553-4, 
6 1 5- 1 8  

see also fever; hypothermia 
National Early Warning Score (NEWS) 6 
poisoning 235-7, 239-40 

temporary cardiac pacing 41 -5, 288, 368-70, 666-72, 
681-6 

aftercare 685-6 
checking the threshold 683-4 
complications 288, 368-70, 68 1 ,  685 
contraindications 681 ,  685 
definition 681 ,  685 
equipment list 681 ,  685 
external (transcutaneous) cardiac pacing 41-5, 681 ,  

686 
indications 4 1 ,  681 , 685 
infections 685-6 
placement of the lead 682-4 
transvenous cardiac pacing 681-6 
troubleshooting 686 
X-rays 681 

temporary pacing 294, 666-72, 681-6 
temporary pacing leads 294, 666-72, 681 -6 
temporary transvenous cardiac pacing 681-6 
temporomandibular joint disorder (TJ) 1 00-2 
temsirolimus 606-1 1 
tendons 1 91 
TENS 625 
tension pneumothorax 1 1 , 37-45, 68-72, 359-6 1 ,  400-1 ,  

697-703 
see also pneumothorax 

tension-type headache 1 O 1 
terlipressin 89-90, 45 1 -4, 475, 7 1 4  
testicles 526 
tetanic contractions, muscles 623-4 
tetany, hypocalcaemia 5 1 7, 606 
tetracycline 1 34-6, 547, 553-4 
thalassaemia 570-6 
thallium 238 
theophyl lines 54-9, 1 06-8, 1 34-6, 235-9, 382 
thermal inhalation injury to mucosa 373 
thermodilution 1 3- 1 5, 674-6 
thiamine 7, 1 9, 1 03-7, 233, 477, 6 1 3  
thiazides 1 98, 203-6, 35 1-2, 507, 5 1 2, 5 1 5-1 7  
thionamide 53 1-3 
thiopentone 1 05-8 
thiopurines 479 
third-degree (complete) AV block 63-6, 261 ,  284-8 

see also AV block 
thoracentesis 79-84, 696-703 

see also pleural effusion 
thoracic cage and pleura, acid-base disorders 250-1 
thoracic scans 

see also pneumothorax 
ultrasound-guided approach 77, 79-84, 652, 653, 

655 
thoracoscopies 84 
thrombectomy, strokes 403-6 
thrombin time (TI) 360-5, 585-8, 595-9 
thrombocythaemia 4 1 3, 4 1 6  
thrombocytopenia 204-6, 2 1 1 -1 4, 2 1 5-20, 423, 469, 

523-4, 564-6, 569-76, 584-8, 590-9, 6 1 3  
causes 2 1 1 ,  2 1 3- 14, 2 1 5, 574-5, 586-8, 590, 6 1 3  
heparin 584-8, 590 
pregnancy 574-5 

thrombocytopenic purpura 8, 469, 564-6, 574-6 
thrombocytosis 407-10, 569-76 
thromboembolism 39-45, 48-52, 54-9, 70-2, 1 90-3, 232, 

3 1 4-16, 329-32, 353-7, 359, 364, 393-5, 408, 
409-1 1 , 41 5, 456, 458, 462-6, 474, 499-500, 
589-600, 604, 693 



see also anticoagulation; deep vein thrombosis; 
thromboprophylaxis 

prosthetic heart valves 33 1-2 
risks 592-3, 604 
sepsis 232 

thrombolytic therapy 288, 29 1-7, 3 1 8-1 9, 345-6, 347-9, 
360-5, 403-1 1 ,  681 , 685 

contraindications 29 1 ,  408, 685 
problems 29 1 ,  292 
pulmonary embolism (PE) 360-5 
strokes 403-1 1 

thrombophilia tests 1 27-9, 356, 595-9 
thrombophlebitis 1 9 1 ,  232, 267, 27 1 ,  279, 282, 295, 338, 

356, 468 
thromboprophylaxis 28, 54, 279, 280, 295, 3 1 4- 1 6, 

359-63, 437-40, 462, 474, 596 
see also strokes; thromboembolism 
atrial fibrillation (AF) 54, 279, 280 
atrial flutter 54, 279, 280 

thrombosis 37-45, 295, 309-1 0, 329, 353-7, 359-6 1 ,  364, 
368, 388, 408, 4 1 1 , 498, 545-8, 58 1-3, 589-600, 605, 
626-3 1 ,  653-4, 666-72, 675-6 

see also deep vein . 
thrombotic thrombocytopenic purpura (TIP) 1 62-8, 203-6, 

574-6, 584-8 
'thunderclap' headache 1 0 1 -2 
thyroid cancer 5 1 5- 1 7, 53 1 -3, 542 
thyroid function 1 7-22, 1 25-3 1 ,  1 79, 260, 439, 469, 506, 

5 1 5- 1 7, 527-.. 9, 530-3, 534-6, 606-1 1 ,  6 1 6-18, 694 
thyroid hormone replacement 534-6 
thyroid mass 373-7, 659-64 
thyroidectomies 534-6 
thyroiditis 469, 53 1 -3 
thyrotoxic storm 530-3 
thyrotoxicosis 54-9, 280-2, 5 1 5- 17 ,  530-3, 693 
thyroxine 54-9 
TIA 409 
ticagrelor 585-8, 596, 598-9 
ticks 207- 1 4  
tilt-table test 60, 65, 66 
tinea 1 72-6 
tinnitus 1 0 1 ,  4 1 3-1 4 
tinzaparin 591 -9 
tirofiban 599 
tissue necrosis 229, 23 1 ,  544-8, 602-4, 609-1 1 ,  624, 708 

see also necrotizing . 
toluene 249-51 
tongue 96-7, 1 07,  638-42 
tonsilitis 425 
tooth extractions 584-8 
topiramate 1 30, 203-6 
torsade de pointes 57-9, 5 1 8-20 
'total pain'625-6 
TOXBASE website 233, 239 
toxic dilation 462-6 
toxic epidermal necrolysis (TEN) 1 72-6, 55 1 ,  552-4 

see also skin failure 
toxic megacolon 1 44-9, 462-6 
toxidromes, poisoning 236-8 
toxins see poisoning 
toxoplasma encephalitis 1 00-2, 209 
Toxop/asma gondii 2 1 5-20 
toxoplasmosis 2 1 6-20 
tracheal carcinoma 372-3 

tracheal stenosis 373-7. 642 
tracheal suction 398 
tracheostomy 255, 373-6, 642, 646 

see also upper airway obstruction 
tramadol 1 9-22, 234 
tranexamic acid 1 2- 1 3, 89-90, 45 1 -2 
transaminases 2 1 9-20 
transient global amnesia 25-8 
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transient ischaemic attack (TIA) 6 1 -6, 93-7, 1 1 1- 16, 
1 26-3 1 ,  4 1 2-1 7, 492, 592-9 

assessment 6 1-3, 93-4, 1 1 1 - 1 5 ,  1 26, 1 30, 4 1 2-1 4, 4 1 6  
causes 4 1 4-1 5 
definition 4 1 2  
driving authorities 4 1 6-1 7 
drug therapy 4 1 4, 4 1 6  
investigation after TIA 4 1 5-1 6 
management 1 30, 4 1 2-1 7 
strokes 4 1 2 ,  4 1 4- 1 5, 4 1 6  

transient loss of consciousness (TloC) 60-7, 93-7, 1 06-8 
see also conscious . . ; unconscious . 
causes 6 1 ,  1 06-7 
differential diagnosis 60, 63 
driving authorities 62, 65 
examination 6 1 ,  62 
management 60-6 
management flowchart 60 

transoesophageal echocardiography (TOE) 409, 4 1 6, 694 
transoesophageal temporary cardiac pacing 681 
transplantation criteria 

acute liver failure (ALF) 1 55, 1 57, 473 
renal transplants 1 60-1 

transthoracic echocardiography (TIE) 322-7, 335-6, 337-8, 
409, 4 1 6  

transtracheal jet ventilation 376 
transudative effusion 79-84 

see also pleural . .  
trastuzumab 606-1 1 
trauma 1 7-22, 28, 30-3. 47-52, 62-6, 75-8, 96-7, 1 04-7, 

1 68, 1 83-6, 1 90-3, 1 97-8, 307, 328-32, 340-3, 
373-7, 400- 1 ,  443-5, 53 1-3, 537-9, 562-6, 569-76, 
587-8, 596, 598-9, 620-2, 623-4, 647, 674-6, 7 1 1 

'traumatic tap'420 
tremor 76-8, 95-7, 1 5 1 -4, 489, 6 1 3, 627-3 1 
Trendelenburg position 665 
'triangle of safety', intercostal chest drain (ICD) 698-9 
trichinosis 209, 440 
trichloroethanol 235-8 
Trichomonas vagina/is 482 
tricuspid valve 288, 392, 682-6 
tricyclics 2 1 -2 ,  24-8, 39-45, 1 06-8, 235-9, 247-5 1 ,  507 
triglycerides 79-84, 479 
trimethoprim 1 47-9, 1 97-8, 484-6 
triptan 1 02 ,  203-6 
troponin 49-52, 56, 260, 290- 1 ,  298-304, 308-1 0, 3 1 3 , 

3 1 9, 323, 326-7, 349, 364-5, 387-8, 624 
Trousseau sign 5 1 4-1 7, 587-8 
tryptase 2 53, 2 55-6 
tube drainage, pneumothorax 399-401 
tuberculous meningitis 98, 1 00-2, 2 1 3, 425-6, 428, 705-8 
tularaemia 209 
tumour lysis syndrome 606 
Turner syndrome 323, 324 
turning regimens, end-of-life care 630 
two-handed bag-mask ventilation 639-40 
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type 1 diabetes 495-8 
see also diabetes; ketoacidosis 

type 1 respiratory failure (T1 RF) 1 7-22, 68-72, 73-8, 
677-80, 7 1 3  

see also respiratory failure 
causes 75-6 

type 2 diabetes 495, 499-500 
see also diabetes 

type 2 respiratory failure (T2RF) 1 7-22, 68-72, 73-8, 
646-50, 677-80, 7 1 3  

see also respiratory failure 
causes 75-6 

typhoid 98, 207-14, 428 
typhus 1 73-6, 209-14  
tyrosine kinase inhibitors (TKls) 606-1 1 

UAO see upper airway obstruction 
ulcerative colitis 1 46-9, 2 1 5-20, 342, 456, 458, 462-6 

see also inflammatory bowel disease 
assessment 1 46, 2 1 5, 458, 462-5, 466 
bleeding 456, 458, 466 
colectomies 465 
diets 465 
differential diagnosis 462 
drug therapy 465 
management 458, 462-6 
management flowchart 462 

ulnar artery 673-6 
ultrasound-guided approach 37-45, 77, 79-84, 1 38-42, 

1 52-4, 1 55-8, 1 6 1 -8, 1 92-3, 288, 292, 338, 349, 352, 
392-4, 465 , 47 1 , 478-80, 483-6, 562, 608-1 1 ,  651-6, 
665-7 1 ,  673-6, 696-703, 7 1 0  

emergency indications 65 1-2 
practical guide 65 1 ,  652-3 
'snow-storm' appearance 653 
uses 37-45, 77, 79-84, 1 38-42, 1 52-4, 1 55-8, 1 6 1 -8, 

1 92-3, 651 -2, 653, 655, 665-7 1 , 673-6, 696-703 
umbilical hernia 1 35,  1 40 
unconscious patients 5-8, 1 6-22, 60-7, 68-72, 73-8, 93-7, 

98-,, 1 02 ,  1 06-7, 1 34-6, 234-8, 240, 244-5, 249-5 1 ,  
309, 349, 381 , 386, 403-1 1 ,  4 1 8, 423, 430, 489-90, 
492-4, 50 1-7, 5 1 4- 1 7, 53 1 ,  534-6, 537-9, 541-2, 
6 1 8, 620-2, 634, 638-42, 647 

see also coma; neuro . . .  ; reduced consciousness; 
transient loss 

airway management 68-72 ,  73-8, 638-42 
background 1 6-22 ,  60-7, 73-8, 93-7, 98- 1 02 ,  1 06-7 
legal issues in acute medicine 634 
poisoning 233-7, 239-40, 245 

unfractionated heparin (UFH) 363, 585-8, 589-600 
see also heparin 
advantages/disadvantages 589-90, 597 
bleeding management 597-8 
definition 589-90 
infusion 591 
usage indications 589-93, 597 

upper airway cough syndrome (post-nasal drop 
syndrome) 86-90 

see also coughing 
upper airway obstruction 4-8, 1 3 ,  68-72, 73-8, 1 77-82, 

372-7, 378, 380, 605, 608, 6 1 9-22, 638-42, 646-50 
see also a irway management; anaphylaxis; angioedema 
aspiration of gastric contents 38-9, 76, 372-3, 375-7, 

638-42 

assessment 4-7, 1 3, 68-7 1 ,  73-7, 1 77-8 1 ,  372-4, 376-7, 
378, 380, 608, 638-42, 646-50 

causes 1 77-82, 372-3, 376-7, 380 
endotrachial intubation 4-7, 1 3, 74-8, 373-7, 620-2, 

641-2, 646 
examination 373-4, 638-42 
i-gel 373, 376, 641 
IV access 372-3, 375-6 
management 4-8, 1 3, 68-72, 74-8, 1 77-82, 372-7, 608, 

638-42, 646-50 
medical therapies 641 
negative-pressure pulmonary oedema 374, 376 
positioning considerations 7,  372-6, 638-42 
sedative drugs 372-3 
situation-worsening problems 372-3 
steroids 1 79-82, 375-7 
tracheostomy 255,  373-6 
transport problems 375 
types of obstruction 374 

upper motor neuron syndrome (UMN) 1 1 0- 1 6, 220 
see also weakness 

uraemia 1 3 5-6, 1 66-8, 606-1 1 
urate 205-6, 555-7 
urea 8, 1 1 -1 3, 1 9, 75-8, 1 46-9, 1 66-8, 201-6, 2 1 7, 450-2, 

47 1 ,  476-7, 483-6, 488, 503-7, 5 5 1 ,  564-5 
ureteric stents 482-6, 609-1 1 
urethral stenosis 552-4 
urethritis 1 85, 486, 558 

see also urinary tract infection 
urinary catheters 1 63-8, 5 54, 577 
urinary incontinence 1 07, 1 95-8, 4 1 3  
urinary tract 9-1 1 ,  25-6, 32-3, 1 60-9, 1 95-8, 207, 226, 

229, 230, 294, 295, 306, 309- 1 0, 3 1 7-20, 323-7, 
335-6, 347-9, 356, 390-5, 405, 408, 48 1 -6, 629-3 1 ,  
65 1 -5 

see also bladder; kidneys 
urinary tract infection (UTI) 1 62-8, 1 95-8, 207, 481-6 

see also cystitis; pyelonephritis; pyonephritis 
antimicrobials 484-6 
assessment 1 62-6, 1 95-8, 207, 48 1 -3 
causes 48 1 ,  486 
complicated/uncomplicated infections 481-2 ,  483, 

485 
definitions 481 
differential diagnosis 481 
drug therapy 1 97, 484-6 
examinations 1 96, 482 
imaging 483-6 
management 1 97, 481 -6 
pregnancy 481-6 

urinary tract obstruction 1 63-8 
urine analysis 8, 9-1 1 ,  27, 32-3, 8 1-4, 90, 1 03-5, 1 36, 

1 39-42, 1 60-8, 1 95-8, 201-6, 228, 229, 230, 235-8, 
239-40, 309- 1 0, 335-6, 347-9, 356, 390-5, 405, 408, 
430, 450, 470-3, 475, 48 1-6, 491-3, 496-8, 50 1-7, 
527-9, 538, 559, 565, 602, 6 1 6, 6 1 8, 62 1 ,  65 1-5 

urine stick tests 8, 1 1 , 27, 90, 1 03-5, 1 4 1 -2 ,  1 66, 1 85,  1 98, 
2 1 0, 471 ,  481 -6, 496-8, 559, 565, 621  

urinothorax 8 1 -4 
urticaria 9-1 1 ,  1 72-6, 1 77-82, 2 1 4, 243-4, 252-5, 378, 

380 
see also angioedema; hives; rashes; skin . 
assessment flowchart 1 78, 2 1 4  
background 1 77-82, 2 1 4  



causes 1 78, 1 79-80, 2 1 4  
definition 1 77-8 
management 1 77-82 

urticaria! vasculitis 1 77-82 
uterine disease 1 42 
UV treatment 1 75-6 
uveitis 1 24-3 1 ,  1 46-9, 1 83 

vaginal bleeding 1 41 
vaginal discharge 1 4 1  
vaginal synechiae 552-4 
vagotonic manoeuvres 261 ,  272, 273, 284 
valproate 1 08, 203-6 
Valsalva massage 259, 702 
valve disease 65-6, 280-2, 306, 307, 3 1 1 - 1 6, 328-32, 

333-6, 337-8, 4 12 ,  45 1-2, 654 
see also heart . . ; severe . 

vancomycin 1 47-9, 228, 229, 336-8, 394-5, 397-8, 424-7, 
547, 560, 6 1 0-1 1 ,  672 

vancristine 606-1 1  
variable-rate insulin infusions 491 -4, 496-8 
variceal bleeding 7 1 2- 1 4  

see also acute upper gastrointestinal bleeding; Sengstaken-
Blakemore tubes 

varicella zoster virus (VZV) 47-52, 1 72-6, 1 9 1 ,  200, 471 ,  562 
varicose veins 356, 6 1 3  
vasculitis 89-90, 96-7, 1 00-2, 1 04-8, 1 1 1- 16, 1 1 8-22, 

1 40-2, 1 62-8, 1 72-6, 1 77-82, 1 9 1 ,  407, 409-10, 428, 
439, 440, 56 1 -7 

see also acute . . .  ; cerebral . . .  ; giant-cell arteritis; 
systemic . 

vasoconstriction 1 3-1 5, 1 68 
vasod, see also acute adrenal insufficiency 
vasodilation 5, 9, 1 1 - 1 5, 249-51 , 330 

see also acute adrenal insufficiency; anaphylaxis; sepsis 
vasopressin 502-7 
vasopressor therapy 1 0-1 5, 42-5, 2 1 2-14, 226, 294, 

3 1 7-20, 473-5, 536 
see also inotropic therapy 

vasovagal reaction 60-6, 255, 688 
vasovagal syncope 60-6, 1 06-8 

see also syncope 
vein harvesting 356 
venepuncture 65 1 -2 ,  669-72 
venesecting 305 
venous blood gas (VBG) 5, 70-2, 495, 527-9 
venous strokes, definition 41 1 
venous thromboembolism (VTE) 5 1 -2, 70-2, 232, 3 1 4-1 6, 

329-32, 353-7, 359, 364, 393-5, 408, 409-1 1 ,  4 1 5, 
456, 458, 462-6, 474, 499-500, 589-600, 604, 666-7 

see also anticoagulation; deep vein thrombosis; pulmonary 
embolism; thromboprophylaxis 

ventilation/perfusion scan (V/Q scan) 73-7, 362-3, 365 
ventricular arrhythmias 54-9, 260, 288, 29 1-7, 366-70, 

5 1 0- 1 2, 540-2, 685, 693-5 
ventricular extrasystoles 37-45, 54-9, 670 
ventricular fibrillation (VF) 35-45, 269, 287, 288, 367-70, 

5 1 0- 12 ,  5 1 4- 1 7, 6 1 7- 1 8, 623-4, 685 
ventricular hypertrophy 39-45, 57-9, 64-6, 1 04-7, 308, 

3 1 3, 4 1 5- 1 6, 65 1-4 
ventricular septal rupture 1 1 - 13 ,  3 1 7- 1 9, 654 
ventricular tachycardia (VT) 1 4- 1 5, 35-45, 54-9, 66, 259, 

260, 26 1 ,  263-7, 268-7 1 ,  274, 367-70, 5 1 0- 12 ,  
670-2, 685-6, 693-5 
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see also monomorphic . . .  , pseudo . . .  ; supra . 
Ventum system 646-50 
Venturi high-flow masks 385, 680 
verapamil 263, 273, 274-6, 281 ,  284, 388, 596 
verbal fluency 96-7 
Vernon-Thompson pump 702 
vertebral arterial dissection 1 0 1 ,  1 88 
vertebral crush fractures 47-52, 1 68, 1 93 
vertebrobasilar territory TIAs 41 2-1 7 
vertigo 1 35, 4 1 3-1 5 
vesicles 1 72-6 
vigabatrin 1 30 
vincristine 506 
viral encephalitis 22, 1 00-2, 203-6, 423, 428, 43 1 ,  705-8 

differential diagnosis 203, 423 
management 22, 203, 431  

viral haemorrhagic fever (VHF) 207- 1 4  
viral infections 84, 1 7 1 -6, 1 83-6, 227, 228, 232, 24 1 ,  342, 

393, 395, 423, 426-7, 429, 430, 439, 469, 470, 47 1 ,  
473, 479, 482, 506, 5 1 5, 552-4, 565, 574, 576, 
579-83, 705-7 

see also herpes . . .  ; HIV; individual viruses; infections 
viral meningitis 1 7-22, 27, 1 73-6, 208- 1 2, 425-6, 705-8 
viral/idiopathic pericarditis 341-2, 343 

see also acute . 
visceral pain 6 1 0-1 1 
visual cortex 1 23-3 1 ,  407, 444-5 
visual deficit 93, 94-7, 99-102 ,  1 07-8, 1 23-3 1 ,  2 1 6-20, 

489, 537-9, 561-6 
see also eyes; optic . 
assessment 1 23-9, 2 1 6-20 
background 1 23-3 1 ,  2 1 6-20 
colour vision 1 25-9 
diabetes 1 23-31 
differential diagnosis 1 23,  1 27,  1 28, 1 29-30 
drug history 1 24, 1 27, 1 30 
management 1 23-3 1  
pain 1 24-9 
'swinging flash light' test 1 2 6-8 

visual field examination 1 23-3 1 ,  405, 444-5, 538-9, 561 -6 
visual hallucinations 23-8 
vital capacity 9, 75, 97, 1 1 5- 1 6, 1 1 9-22, 436-4 1 ,  628-31 
vitamin A 5 1 5- 1 7  
vitamin B compound 6 1 3  
vitamin 8 6  1 36 
vitamin B 1 2  5 1 2, 572-6, 579-83 
vitamin C 6 1 3  
vitamin D 3 3 ,  1 7 5-6, 5 1 5- 1 7, 522-4 
vitamin K 232, 238, 33 1-2 ,  450, 474, 585-8, 589-600 

see also anticoagulation; warfarin 
background 589-600 
bleeding management 597-9 
usage indications 589-9 1 ,  597-9 

vitiligo 526-9 
vitreous haemorrhage 1 28 
vocal chords, upper airway obstruction 373-7, 378, 380 
voltages, electrical injuries 623-4 
vomiting 1 8-22, 38-9, 52, 76, 99-102, 1 33-7, 1 39-42, 

1 96-8, 203-6, 2 1 1 -1 4, 2 1 9, 235, 242-5, 247-5 1 ,  
2 52-3, 254, 261 , 293, 309, 350, 372-7, 398, 403-5, 
409-1 1 ,  4 1 8-2 1 ,  444-5, 447-52, 459-6 1 ,  469-70, 
478-80, 48 1 -6, 49 1 -4, 495-8, 501 -7, 5 1 2, 5 1 4-1 7, 
526-9, 587-8, 604, 606-1 1 ,  6 1 3, 626, 629-30, 
638-42, 647-50 
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vomiting (continued) 
see also aspiration of gastric contents; nausea 
antiemetics 47-52, 1 02, 1 33-6, 203-6, 289-9 1 ,  459-61 ,  

604, 625-6, 629 
assessment 52, 1 02 ,  1 33-6, 1 39-42, 1 96, 203-6, 2 1 9, 

609, 6 1 3, 626 
background 52, 1 02, 1 33-6, 1 39-42, 1 96, 203-6, 609, 

6 1 3, 626, 629, 638-42 
cancers 606-1 1 
causes 52, 1 02, 1 33-6, 1 39-42, 2 1 9, 609, 6 1 3, 626 
coffee-ground vomiting 1 96-8, 447-52 
management 1 3 3-6, 203-6, 609, 626, 629, 638-42 
management flowchart 1 34 
palliative care 626, 629 
poisoning 235, 242-5, 247-51 

von Hippel-Lindau disease 540-2 
von Willebrand disease 586-8 
vx 236-8 

Waldenstrom macroglobulinaemia 585-8 
walnuts, anaphylaxis 2 52, 254, 256 
warfarin 33, 1 04, 1 83, 238, 281, 33 1-2, 353-7, 363-5, 408, 

4 1 0, 449-50, 585-8, 589-600, 692, 694 
see also anticoagulation; vitamin K 
bleeding management 597-9 
definition 589-90, 594 
falls in older people 33 
usage indications 589-90, 594, 596, 597-9, 692, 694 

wasp stings, anaphylaxis 254, 256 
Waterhouse--Friderichsen syndrome 526-9 
weakness 7, 62-3, 93-7, 99, 1 1 0-1 6, 1 1 7-22. 1 92-3, 

205-6, 436-4 1 ,  444, 587-8, 626-31 
see also facial . . .  ; limb . .  ; multiple sclerosis; paralysis; 

sensory symptoms; spinal cord . . .  , strokes 
alerts 1 1 5  
assessment 1 1  0-1 6  
background 1 1 0- 1 6, 1 1 7-22, 205-6, 440-1 , 444 
causes 7, 62-3, 93-7, 99, 1 1 0- 1 6, 205-6, 440-1 , 444, 

587-8, 626-31 
definition 1 1 0 
examination 1 1 4- 1 5 
localization of weakness 1 1 2-1 3  
management 1 1 0-1 6 
management flowchart 1 1 0-1 2 
MRC muscle-power assessment scale 1 1 0-1 1  

weals 1 77-82 
see also urticaria 

Wegener granulomatosis 89, 392 
weight 1 0 1 -2 ,  1 1 4, 1 25-3 1 ,  1 56-8, 1 87-9, 1 96-8, 2 1 5-20, 

392, 457, 465-6, 474-5, 496-8, 526-9, 555-7, 561-6, 
591 -9 

Wells score 353, 355, 359-61 
Wernicke encephalopathy 7, 1 7- 1 9, 22, 26-8, 1 03-5, 233, 

488-90, 6 1 3  

West Africa, foreign travel 207-14, 426 
wheals 1 72-6 
wheeze 9-1 1 ,  68-72, 76-8, 2 1 4, 252-3, 254-5, 386-9, 

396-8, 608-1 1 
see also breathlessness 

Whipple's triad 1 83, 488-90 
white cell counts 27, 1 58, 201-6, 2 1 0, 2 1 2-14, 2 1 5-20, 

227, 332, 425-7, 429, 464-5, 47 1 ,  474, 476-7, 
478-80, 483-6, 508- 12 ,  5 1 6-1 7, 558-60, 569-76, 
577-83, 705-8, 7 1 1 

see also lymphocytes 
abnormalities 1 58,  2 1 2, 2 1 3, 2 1 5-20, 573-6, 708, 7 1 1 
interpretation 2 1 2, 2 1 3, 569-76, 708, 7 1 1 

white soft paraffin 554 
WHO ladder, analgesia 625-6 
wide-bore rigid Yankauer sucker 638 
Wilson disease 1 53-4, 469-73 
Wolff-Chaikoff effect 533 
Wolff-Parkinson-White syndrome (WPW) 39-45, 56-9, 

63-6, 259, 260, 263, 266, 269-70, 272, 273, 
280-2 

see also pseudoventricular tachycardia 
background 39-45, 56, 63-6, 259, 260, 263, 266, 

269-70, 272, 273, 280 

X-rays 8, 1 1 - 1 3, 1 9-22, 27. 42-5, 48-50, 56, 70--2 ,  77, 
79-83, 85-90, 1 00-2, 1 04-7, 1 22, 1 36, 1 4 1 ,  1 46-9, 
1 66-8, 1 85-6, 1 92-3, 1 99-206, 2 1 0, 2 1 3, 2 1 6-20, 
227, 237, 244-5, 260, 290- 1 , 294, 299-300, 305, 308, 
3 1 3, 3 1 9, 32 1 ,  323, 324, 327, 335-6, 343, 344, 349, 
356, 359-60, 361-3, 365, 374, 382, 385-6, 388, 
390-5, 397-8, 399-401 ,  406, . 41 5-1 6,  424, 430, 433, 
450, 457, 460- 1 , 464-5, 47 1 , 496, 5 1 6, 527, 538, 541 ,  
551 ,  553, 556-7, 559, 562, 565, 595, 601 -3, 608-1 1 ,  
6 1 6-18 ,  62 1 ,  624, 65 1 ,  657-64, 669-72, 681 -6, 
687-9 1 ,  697-703, 7 1 2- 13 ,  7 1 4  

background 8 ,  1 1 - 1 3, 48-50, 70-2, 77, 79-83, 
85-90, 1 92-3, 1 99-206, 657-64, 669-72 ,  
681-6, 697 

common chest pathologies 657-9 
diffuse lung shadowing 2 1 3, 2 1 8-20, 392, 664 
lobar collapse 661 -2 
pneumonia 390-5, 397-8, 664 
pneumothorax 399-401 ,  658-64 
reading skills 657-64 
systematic approaches 658 

xanthine oxidase inhibitors 606- 1 1 

yellow nail syndrome 8 1  
Yersinia 1 42 

Ziehl-Neelsen stain 90, 1 58, 2 1 6-20, 705 
Zika virus 207-14 
zolendronic acid 5 1 6- 1 7  
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