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abciximab, 262
abdominal examination, 8
abdominal surgery, 215
Abiomed Impella, 120
ablation procedures, cardiac, 136
absent pulmonary valve syndrome, 163
acid–base management, 42, 46
cerebral protection, 196
pharmacological effects, 200

activated clotting time (ACT), 40, 43
acute kidney injury (AKI), 61–4
management, 64
paediatric patients, 184
prevention, 62
risk factors, 63

acute lung injury (ALI), 59
acute renal failure (ARF), 61–4
acute respiratory distress syndrome

(ARDS), 59
Adamkiewicz artery, 101
adrenaline. See epinephrine
adult congenital heart disease (ACHD),

186–90
anaesthetic management, 188–9
antibiotic prophylaxis, 189
blood management, 189
classification, 186
postoperative care, 189–90
preoperative assessment, 187–8

after-drop hypothermia, 195
afterload, 55, 57
paediatric patients, 182

air embolism (AE), 46, 210–12
management, 211–12
physical principles, 210–11

air entrainment
CPB, 210
ECMO, 220

air warmers, forced, 192
alfentanil, 26
α-stat blood-gas management, 42, 196
paediatric patients, 150–1
pH-stat management vs, 206–7

ε-aminocaproic acid, 152, 264
anaemia. See also haematocrit
congenital haemolytic, 262
dilutional, during CPB, 41, 207
failure to wean from CPB, 47
postoperative, 267

preoperative, 261
anaesthesia, 24–8
checklist prior to surgery, 28
during CPB, 42
induction, 26
maintenance, 28
pregnancy, 272
preparation for, 25
transfer to operating room, 27–8
vascular access, 25–6

anaesthetic agents
ideal cardiac, 26
pregnancy, 272
preparation for use, 26

analgesia, postoperative. See
postoperative pain management

anasarca, 7
andexanet alfa, 263
angina, 6
aortic stenosis, 69
chronic refractory, 283

antibiotics. See antimicrobials
anticoagulation
AF, 58
CPB, 40, 264
ECMO, 219–20
IABP, 48
MV valve repair, 80–1
off-pump coronary surgery, 93
perioperative management, 262–3
pregnancy, 272
preoperative cessation, 24, 114–15
regional anaesthesia and, 278

antifibrinolytics, 264
antimicrobials
Clostridioides difficile infection,
288

endocarditis prophylaxis, 189, 286
endocarditis therapy, 285–6
heart transplant recipients, 128
resistance and stewardship, 288
surgical prophylaxis, 27, 286–7

antiplatelet agents, 262
neuraxial blockade, 277
preoperative cessation, 25, 262

antithrombin deficiency, 40
aorta
atheroma, 65, 204
cannulation, 2–3, 40–1

coarctation, 161–2, 171
thoracic. See thoracic aortic surgery

aortic aneurysms, 99
complications of surgery, 105–6
descending aorta, 102–3
indications for surgery, 99
preoperative assessment, 100–1

aortic arch surgery, 101–2
aortic clamping/cross-clamping, 3, 41
clamp-off, 4
left heart bypass, 104
minimally invasive surgery, 97
off-pump surgery, 92

aortic disease
imaging, 17–19, 101
pregnancy, 272
thoracic, 99–100
TOE assessment, 258–9

aortic dissection, 99
AR, 72
classification, 99–100
during CPB, 213
indications for surgery, 1
pregnancy, 272
preoperative assessment, 100–1
thrombolytic therapy, 263
TOE assessment, 258–9

aortic interruption, 161
aortic pseudoaneurysms, 99
aortic regurgitation (AR), 71–3
anaesthesia, 73
grading of severity, 248
investigations, 72–3
mechanisms, 249
pathophysiology, 72
TOE assessment, 248

aortic root surgery, 101
aortic stenosis (AS), 69–71
anaesthesia, 70–1
grading of severity, 248–9
investigations, 70
pathophysiology, 69–70
percutaneous interventions, 138, 140
pregnancy, 272
TOE assessment, 248–9

aortic valve (AV), 69
balloon dilation, 140
bicuspid, 69, 248
TOE evaluation, 248
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aortic valve replacement (AVR), 3
minimally invasive, 5
post-CPB hypertension, 71
Ross procedure, 172–4
transcatheter implantation, 5, 137–40

aortic valve surgery, 3, 69–73
anaesthesia, 70–1, 73
key points, 73
surgical approach, 73

aortography, 21–2
apex beat, 8
apixaban, 263, 278
aprotinin, 152, 264
argatroban, 264
arrhythmias
adult congenital heart disease, 188
after MV repair, 81
CPB termination, 42–3, 46
CVP waveforms, 225
device-based therapy, 131
electrophysiological procedures,
134–6

mapping, 136
paediatric patients, 183
postoperative, 55, 58

arrhythmogenic right ventricular
cardiomyopathy (ARVC),
111–12

arterial BP monitoring, 223–4
artefacts, 47
underdamping and overdamping,
223

arterial cannulae, 33
cerebral perfusion, 101
removal, 53–4

arterial cannulation, 25
BP monitoring, 223
CPB, 40–1, 43

arterial oxygen content (CaO2), 226
arterial shunts, 154–5
arterial switch procedure, 177–8
arteriovenous fistula, haemodialysis

patients, 64
arteriovenous oxygen content

difference, 20, 211
aspirin, 25, 262
atelectasis, 53, 59
atherosclerosis, aortic, 65, 204
atracurium, 26
atrial fibrillation (AF)
ablation procedures, 136
after MV repair, 81
DC cardioversion, 135
MV disease, 76–8, 81
postoperative, 52, 58
TOE assessment, 255

atrial septal defect (ASD), 156
percutaneous closure, 141
surgical closure, 156–7

TOE assessment, 254–5
atrial septostomy, balloon
PHT, 113
transposition of the great arteries,
147, 177

atrioventricular (AV) block, 12
indications for pacing, 132
VSDs, 180

atrioventricular septal defects
(AVSDs), 156, 158–9

auditory evoked potentials (AEPs), 233
auscultation, 8–10

balloon aortic valve dilation, 140
balloon atrial septostomy. See atrial

septostomy, balloon
balloon pulmonary angioplasty, 116
base excess, 42
benzodiazepines, 201
Bernoulli equation, 239
bidirectional cavopulmonary shunt

(BCPS), 160
bivalirudin, 264
biventricular support devices, 118
Blalock–Taussig (B-T) shunt, modified,

147, 154–5
pulmonary atresia, 172

bleeding. See haemorrhage/bleeding
blood donation, preoperative

autologous, 261
blood flow
effects of CPB, 199
myocardial oxygen supply, 30

blood pressure (BP)
invasive monitoring, 223
paediatric patients, 145

blood transfusion
adult congenital heart disease, 189
after aortic surgery, 105
coagulopathies, 264
during CPB, 207
paediatric patients, 182

blood-gas management, 42, 206–7
bloody tap, 278
Boyle’s law, 210–11
bronchospasm, CPB termination, 46
bubble oxygenators, 210
bubble traps, 38
bupivacaine, hyperbaric, 275–6

Caesarean section, 270–1
calcium
coronary, scoring, 16
pharmacological use, 52

CaO2 (arterial oxygen content), 226
carboprost, 271
carcinoid heart disease, 87–9
carcinoid syndrome, 87
cardiac ablation procedures, 136

cardiac allograft vasculopathy, 129
cardiac arrest. See also resuscitation
AV surgery, 71
CPB for resuscitation, 216–17
MS, 77
postoperative, 55, 67
therapeutic hypothermia, 191–2

cardiac catheter laboratory procedures
DC cardioversion, 135–6
electrophysiological, 134–6
mapping and ablation, 136
rhythm management, 131–4
structural heart disease, 137–42

cardiac catheterization, 20
cardiac disease
maternal deaths, 269–70
physical signs, 7–10
pregnancy and delivery, 270–1
symptoms, 6–7

cardiac index (CI), 20, 45
neonates, 145

cardiac magnetic resonance imaging
(CMR), 18–20

adult congenital heart disease, 188
coronary artery disease, 17, 19
valvular disease, 19

cardiac masses, 19–20, 255–6
cardiac output (CO). See also low

cardiac output state
CPB, 41
measurement, 20, 226
postoperative optimization, 52, 55
shock, 228

cardiac resynchronization therapy
(CRT), 131–2

cardiac rhythm. See also arrhythmias
during CPB, 42–3
management devices, 131–4

cardiac surgery, 1–5, See also
cardiopulmonary bypass

early postoperative care, 50–4
minimally invasive (MICS), 5, 94–7
myocardial protection, 3, 30–3
off-pump, 4–5, 91–4
operative principles, 2–4
patient selection, 1–2
pregnancy, 271–3
risk assessment, 2
setting up, 2–3

cardiac tamponade
haemodynamic parameters, 228
postoperative, 57–8
TOE assessment, 256

cardiogenic shock
critical, 119–20
haemodynamic parameters, 228

cardiomyopathies, 107–12
cardioplegia, 3, 32–3, See also deep

hypothermic circulatory arrest
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cardioplegia (cont.)
AV surgery, 3
delivery, 33–4
minimally invasive surgery, 95
myocardial protection, 30
normothermic versus hypothermic,
205

cardioprotection. See myocardial
protection

cardiopulmonary bypass (CPB), 30–44
air embolism, 45–6, 210–12
anaesthesia, 42
anticoagulation, 40, 264
blood transfusion, 207
blood-gas management, 42, 206–7
cannulation, 40–1
cardiac rhythm, 42–3
circuit. See cardiopulmonary bypass
circuit

coming off, 4
communication, 39–40
conduct, 39–43
controversies, 203–8
de-airing, 4
decannulation, 43
deep hypothermic circulatory arrest,
192–7

descending aorta surgery, 102–3
drug pharmacokinetics, 199–200
emergencies, 208
femoro-femoral, 215
haematocrit, 41, 207
haemodynamic management, 41–2
haemostasis and closure, 43
hypothermia, 42, 192–7
inadequate flow, 212–13
inadequate oxygenation, 212
initiation, 41
metabolic management, 42
mini, 39, 207–8
minimally invasive surgery, 95–7
myocardial protection, 30–3
non-cardiac applications, 215–17
normothermia versus hypothermia,
205

off-pump surgery conversion to, 93
paediatric patients, 150–2
pregnancy, 272–3
preparation for, 40
pressure versus flow, 203–5
prothrombotic risk, 263
pulsatile flow, 205–6
resuscitation using, 216–17
setting up, 2–3
temperature management, 191–8
ventilation and oxygenation, 208
weaning. See weaning from CPB

cardiopulmonary bypass circuit, 33–9
air entrainment, 210

components, 33–8
filters and bubble traps, 38–9
mini, 39, 207–8
safety standards, 39
sequestration of drugs, 200

cardiotomy suction, 39
cardiovascular complications, 55–8
cardiovascular monitoring, 223–8
cardioversion
CPB weaning, 46
DC, 135–6
postoperative arrhythmias, 52, 55, 58

carotid sinus hypersensitivity, 132
Carpentier classification, 248
catheter-based procedures. See cardiac

catheter laboratory procedures
cavopulmonary shunt, bidirectional,

160
cell salvage, 39
central shunt, 154
central venous access
aortic surgery, 103
cardiac surgery, 25–7
CVP monitoring, 224
heart transplantation, 127
paediatric cardiac anaesthesia, 150
rhythm-management-device
implantation, 134

central venous oxygen saturation
(ScvO2), 228

central venous pressure (CVP). See also
right atrial pressure

CPB, 41, 46–7
monitoring, 224–5
shock, 228
waveforms, 224–5

centrifugal pumps, 35, 194
CentriMag® ventricular assist device,

119–20
cerebral artery blood flow velocity

(CBFV), 234
cerebral autoregulation, 203–5
cerebral ischaemia, EEG changes,

230–1
cerebral oxygenation monitoring, 102,

233–5
cerebral perfusion, 101–2
CPB perfusion pressure and,
203–4

intermittent, 197
monitoring, 102, 233–5
retrograde, 101–2, 197, 211–12
selective antegrade, 101–2, 197

cerebral protection
aortic arch surgery, 101–2
deep hypothermic circulatory arrest,
196–7

paediatric patients, 150–1
cerebrospinal fluid (CSF) drainage, 104

cerebrovascular disease, pre-existing,
204

CHARGE association, 163
Charles’ law, 210–11
CHD. See congenital heart disease
chest drains, removal, 53
chest pain, 6
chest radiography (CXR), 14
cholecystitis, postoperative, 60
chordae tendinae, 75
chronic refractory angina, 283
chronic thromboembolic pulmonary

hypertension (CTEPH), 113–16
chylothorax, postoperative, 184–5
clonidine, 25
clopidogrel, 262, 278
Clostridioides difficile infection, 288
coagulation testing, 264
coagulopathy
blood product replacement, 264
heart transplant recipients, 127–8
paediatric patients, 152
postoperative, 53, 267

coarctation of the aorta (CoA), 161–2,
171

cognitive dysfunction, postoperative,
64, 66–7

cold agglutinins, 262
colour flow Doppler (CFD), 239
communication, 39–40, 282
complement activation, during CPB,

263
computed tomography (CT), 15–18
computed tomography angiography

(CTA)
aortic disease, 18, 101
coronary artery disease, 15–18

congenital heart disease (CHD), 145,
154–80, See also paediatric cardiac
anaesthesia

adult, 186–90
anaesthesia, 148–50
closed cardiac surgery, 148
cyanotic, 148
failure to wean from CPB, 47
outcome of surgery, 185
pathophysiology, 149
postoperative care, 181–5
postoperative problems, 182–5
surgical strategy, 147–8

constrictive pericarditis, 109, 111
restrictive cardiomyopathy versus,
111

TOE assessment, 256
continuous haemodiafiltration, 64
continuous veno-venous

haemofiltration (CVVHF), 64
continuous wave Doppler (CWD), 239
contractility, paediatric patients, 182
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contrast echocardiography, 14
COPS protocol, 105
cor triatriatum, 176
coronary angiography, 21–2
aortic disease, 101
intravascular ultrasound versus,
22–3

non-invasive, 17
coronary artery bypass graft (CABG)

surgery
conduit harvesting, 2
indications, 1
off-pump (OPCAB), 4–5, 91–4
operative principles, 3

coronary artery calcium scoring, 16
coronary artery disease (CAD)
angiography. See coronary
angiography

cardiac magnetic resonance, 17,
19

CT, 15–16, 18
exercise ECG, 11–13
indications for surgery, 1
intravascular ultrasound, 22–3
non-invasive imaging, 17

coronary blood flow (CBF), 30
coronary computed tomography

angiography (CTA), 15–18
coronary fistulae/sinusoids, 172
coronary perfusion, PHT, 114
Corrigan’s sign, 8
CPB. See cardiopulmonary bypass
creatinine kinase MB (CK-MB), 57
creatinine, serum, 63
cryoablation, 136
cryohydrocytosis, 262
cryoprecipitate, 264
CvO2 (mixed venous oxygen content),

226
cyanosis, 8
adult congenital heart disease,
187–8

CHD, 148
differential, ECMO, 219
Fallot’s tetralogy, 163
total anomalous pulmonary venous
drainage, 176

dabigatran, 263, 278
DC cardioversion, 135–6
de Musset’s sign, 7
de-airing, 4, 211–12
DeBakey classification, 99–100
deep hypothermic circulatory arrest

(DHCA), 192–7, See also
cardioplegia; hypothermia

anaesthesia, 193–4
aortic surgery, 101
circulatory arrest, 195

cooling, 195
CPB modifications, 194–5
failure to wean from CPB, 46
indications, 193
neurological monitoring, 197,
231–2

neurosurgery, 216
paediatric cardiac surgery, 150–1
postoperative care, 197
rewarming, 195–6
surgical aspects, 194

delirium, postoperative, 64, 66–7,
276

depth-of-anaesthesia (DOA)
monitoring, 26–7, 233

descending thoracic aorta surgery,
102–5

desflurane, 201
Di George syndrome (22q11 deletion),

148, 163, 179
diabetes mellitus, 65, 204
diagnostic tests, 11–23
diastolic dysfunction, LV, 243
diathermy, pacemaker/ICD recipients,

134
dilated cardiomyopathy (DCM),

108–9
dimensionless index (DI), 248
direct antiglobulin test, 262
direct-acting oral anticoagulants

(DOACs), 24–5, 263, 278
distal limb ischaemia, 219
dobutamine, 151
dopamine, 63, 151
Doppler ultrasound, 239
Down syndrome, 158
drugs
pharmacological effects of CPB,
199–201

preoperative cessation, 24–5
dual source computed tomography

(DSCT), 15–16
ductus arteriosus (DA), 170
closure, 145–6, 170
dependent circulation, 146, 154
patent (PDA), 146, 170

Duke Activity Status Index (DASI), 7
Duke criteria, endocarditis, 285
Duroziez’s sign, 9
dyspnoea, 6
dysrhythmias. See arrhythmias

echocardiography, 13–14
contrast, 14
stress, 13
transoesophageal. See
transoesophageal
echocardiography

transthoracic (TTE), 13

ECMO. See extracorporeal membrane
oxygenation

Eisenmenger syndrome, 187
ejection fraction (EF)
3D right ventricular, 245
left ventricular, 242

elderly, CPB perfusion pressure, 204
electrical power failure, 213
electrocardiography (ECG), 11–13
abnormalities, 12
ambulatory, 13
atrial, 183
exercise, 11–13
implantable recorders, 13
intraoperative, 28
limitations to resting, 11
perioperative myocardial infarction,
57

electroencephalography (EEG),
231–2

deep hypothermic circulatory arrest,
230–3

depth-of-anaesthesia monitoring, 26,
233

electrolyte management
CPB, 42, 46
paediatric patients, 181–2
postoperative, 52

electromagnetic interference (EMI),
134

electron beam computed tomography
(EBCT), 15–16

electrophysiological disorders, 135
electrophysiological procedures,

134–6
embolus filters, 263
emergencies, CPB, 208
emphysema, 216
end-diastolic volume index, 20
endo-aortic balloon clamp, 97
endocarditis, infective, 285–6
aetiology, 286
after MV surgery, 81
AR, 72
Duke criteria, 285
MR, 78
prophylaxis, 189, 286
TOE assessment, 256

endotracheal tubes, paediatric, 150
end-systolic pressure–volume

relationship (ESPVR), 55
enflurane, 201
epidural anaesthesia
neuraxial bleeding, 276
paediatric cardiac surgery, 150
thoracic, 26, 274–5, 282

epidural haematoma, 276–8
epinephrine
paediatric patients, 151
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epinephrine (cont.)
postoperative cardiac arrest, 55
ventricular assist device insertion,
121–3

ε-aminocaproic acid, 152, 264
eptifibatide, 262
ergometrine, 271
etomidate, 26
EuroSCORE (European System for

Cardiac Operative Risk
Evaluation), 2

evoked potentials, 104–5, 233
exercise electrocardiography (exECG),

11–13
exertional syncope, 7
extracorporeal life support, after

paediatric cardiac surgery,
182–3

extracorporeal membrane oxygenation
(ECMO), 218–20

cannulation, 219
cardiogenic shock, 119
equipment, 218–19
management, 219–20
outcomes, 220
paediatric patients, 182–3
patient selection, 218
weaning, 220

factor VIIa, recombinant, 264
factor VIII deficiency, 263
factor IX deficiency, 263
Fallot’s tetralogy, 163–4
anatomy, 163
physiology, 147, 163
surgery, 163–4

family, 54, 148
fast-tracking, 50
fatigue, 7
femoral arterial cannulation, 219
femoral vein cannulation, 224
femoro-femoral cardiopulmonary

bypass, 215
fentanyl, 26, 150, 274
fibrinogen concentrate, 264
fibrinolysis, 264
filters, CPB circuit, 38
flow index, effect of hypothermia, 46
flow rate, CPB pump, 41–2
inadequate, 212
perfusion pressure and, 203–5

fluid management
aortic surgery, 105
off-pump surgery, 93
paediatric patients, 181–2
postoperative, 52–3

fluid warming, 192
Fontan procedure, 165–6
postoperative management, 165

surgery in adulthood, 186, 190
foramen ovale
closure, 145
patent. See patent foramen ovale

fractional area change, right ventricular
(RVFAC), 245

fractional flow reserve (FFR), 22
fractional shortening (FS), 243
fresh frozen plasma (FFP), 264
functional status, 6
fundal examination, 8
furosemide, 52–3

gadolinium diethylene triamine
pentaacetic acid (Gd-DTPA), 19

gastric tube, 27
gastrointestinal (GI) complications,

59–61
gastrointestinal (GI) haemorrhage,

60–1
gastrointestinal (GI) perforation, 60
Glenn procedure, 160
global longitudinal strain (GLS),

243
glucose management, 42, 197
glyceryl trinitrate (GTN), 52, 151
greater radicular artery (of

Adamkiewicz), 101

haematocrit, 41
correction prior to weaning, 47
deep hypothermic circulatory arrest,
196

minimum acceptable, 207
haematology, 261–7
intraoperative care, 263–7
postoperative problems, 267
preoperative care, 261–3

haemodialysis patients, 64
haemodilution
cerebral protection, 196
during CPB, 41
pharmacokinetic effects, 199

haemodynamics
CPB, 41–2
off-pump coronary surgery, 93
postoperative, 51–2, 55
shock, 228

haemofilters, 194
haemofiltration, intraoperative, 64
haemoglobinopathies, 262
haemolytic anaemia, congenital, 262
haemophilia, 263
haemoptysis, 6
haemorrhage/bleeding
blood product replacement,
264

failure to wean from CPB, 47
GI, 60–1

neuraxial, 276–8
postoperative, 53, 267

haemostasis
aortic surgery, 105
paediatric cardiac surgery, 152
post-bypass, 4, 43, 196
preoperative considerations, 261

handover (to ICU), 50–1
paediatric patients, 181

Harlequin syndrome, 219
heart block, 12, 132
after paediatric cardiac surgery, 183
VSDs, 180

heart failure
acute, mechanical circulatory
support, 119–20

carcinoid heart disease, 87–8
cardiac resynchronization therapy,
131–2

diastolic dysfunction, 243
dilated cardiomyopathy, 108–9
heart transplantation, 125–6
paediatric patients, 146, 148
VSDs, 118

heart rate (HR)
after paediatric cardiac surgery, 182
paediatric patients, 145

heart sounds, 9
heart transplantation, 125–9
anaesthesia, 126–7
antimicrobial therapy, 128
bridge to, 118–21
early complications, 128
immunosuppression, 128
late complications and morbidity,
128–9

organ donor harvest, 276
patient selection, 125–6
reperfusion and weaning from CPB,
127–8

HeartMate 3, 121
HeartMate II LVAD, 121–2
HeartMate PHP, 120
HeartMate VE/XVE LVAD, 121
HeartWare HVAD, 121–2
heat conservation, 92–3, 191
heat exchangers, 38
heat loss, 191
Henry’s law, 210–11
heparin (unfractionated heparin; UFH)
alternatives, 264
CPB, 40
ECMO, 219–20
IABP, 48
off-pump coronary surgery, 93
pharmacokinetic interactions, 199
preoperative management, 25, 263
resistance, 40
reversal, 43
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heparin-induced thrombotic
thrombocytopenic syndrome
(HITTS), 40, 267

hepatic dysfunction, 60
history, clinical, 6–7
humidification, 192
5-hydroxyindoleacetic acid (5-HIAA),

88–9
hyoscine hydrobromide, 25
hyperglycaemia, 52
hyperkalaemia, 52
hypertension
CPB perfusion pressure, 204
postoperative, 52, 71

hyperthermia, postoperative, 181
hypertrophic obstructive

cardiomyopathy (HOCM), 107–8
pathophysiology, 107
surgical complications, 47

hypokalaemia, 52
hypomagnesaemia, 52
hypoplastic left heart syndrome

(HLHS), 167–8
Fontan procedure, 165
Norwood procedure, 167–8

hypotension
AV surgery, 71, 73
artefactual, during CPB, 47
carcinoid heart disease, 89
MV surgery, 77, 79
pharmacokinetic effects, 199
postoperative, 51
postural, 7

hypothermia, 191–7, See also deep
hypothermic circulatory arrest

after-drop, 195
aortic surgery, 101
cerebral protection, 196
during CPB, 42, 192–7
failure to wean from CPB, 46
inadvertent, 181
myocardial protection, 30, 33
normothermia versus, 205
paediatric cardiac surgery, 150–1
pathophysiology, 51, 193
pharmacological effects, 199–201
postoperative rewarming, 51
therapeutic, cardiac arrest, 191–2

hypovolaemic shock, 228

IABP. See intra-aortic balloon pump
ICU. See intensive care unit
idarucizumab, 263
ileus, postoperative, 60
imaging, cardiovascular, 14–20
immunosuppression, 128
implantable-cardioverter defibrillators

(ICDs), 131
DC cardioversion, 135

explantation, 132–3
implantation, 131–3
perioperative management, 133

implantable device infection, 287
implantable ECG recorders, 13
induction of anaesthesia, 26
paediatric surgery, 149–50
procedures following, 27–8

infection, 285–8
after MV repair, 81
postoperative, 286–8

infection prevention and control
interventions, 288

inferior vena cava (IVC)
interruption, 160
renal tumours involving, 216

inhalational anaesthetics. See volatile
anaesthetics

inotropic agents
paediatric patients, 151
weaning from CPB, 47

insulin, 52
intensive care unit (ICU)
early postoperative care, 51–2
family involvement, 54
fast-tracking, 50
first postoperative day, 54
paediatric patient transfer, 153, 181
postoperative complications, 53,
55–67

spinal cord perfusion, 105
transfer, admission and handover,
50–1

VADs, 123–4
INTERMACS patient profiles, 118
internal jugular vein (IJV) cannulation,

25–6, 224
intra-aortic balloon pump (IABP).

See also ventricular assist devices
critical cardiogenic shock, 119
failure to wean from CPB, 48–9
indications, 49

intrathecal pressure (ITP), 104–5
intravascular ultrasound (IVUS), 22–3
intravenous anaesthesia, 42
invasive diagnostic tests, 20–3
iron deficiency, 261
ischaemia reperfusion injury (IRI), 31
ischaemic conditioning, 31
ischaemic heart disease (IHD). See

coronary artery disease
ischaemic postconditioning, 31
ischaemic preconditioning (IPC), 31–2
isoflurane, 201
isoproterenol (isoprenaline), 151

jugular bulb oxygen monitoring, 234
jugular vein pressure levels and

waveforms, 8

jugular venous oxygen saturation
(SjvO2), 234

junctional ectopic tachycardia, 183

Kawashima operation, 160
ketamine, 149
Kussmaul’s sign, 8

labour, 270–1
Laplace’s law, 55
laryngeal nerve injury, 184
left anterior hemiblock, 12
left atrial appendage (LAA)
occlusion, 142
thrombus, 255

left atrial hypertrophy, 12
left atrial myxoma, 255–6
left atrial pressure (LAP)
elevated, 75–6, 78
estimation, 226

left bundle branch block (LBBB), 12
left coronary artery, anomalous, 163
left heart bypass (LHB), 102–4
left heart catheterization, 20–2
left internal mammary artery (LIMA),

2–3
left posterior hemiblock, 12
left ventricular aneurysms, 110
left ventricular assist devices (LVADs),

118
long-term, 119
postoperative care, 123–4
preoperative assessment, 120–1
short-term, 118–19

left ventricular diastolic function, 243
left ventricular dysfunction
postoperative, 55
TOE assessment, 243

left ventricular ejection fraction
(LVEF), 242

left ventricular end-diastolic pressure
(LVEDP)

AR, 72
AS, 69–70
estimation, 226
mitral regurgitation, 78

left ventricular end-diastolic volume
(LVEDV), 243

left ventricular end-systolic volume
(LVESV), 243

left ventricular hypertrophy (LVH), 12,
69, 72

left ventricular internal dimension
(LVID), 243

left ventricular outflow tract (LVOT)
obstruction

hypertrophic cardiomyopathy, 107
management, 108
MV repair, 80–1
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left ventricular pressure, 20
left ventricular pressure–volume loops,

57
AR, 72
AS, 70
MR, 78
MS, 76

left ventricular systolic function, 243
regional, 243–4
strain imaging, 243

left-to-right shunts, 20, 147
leucocyte depleting filters, 38
Levine’s sign, 6
levobupivacaine, 274
lidocaine, 274
liver transplantation, 216
long saphenous vein (LSV), 2
loop diuretics, 63
lorazepam, 25
low cardiac output state (LCOS)
after Fallot’s tetralogy surgery,
163–4

after paediatric cardiac surgery,
181–3

post-bypass, 45
low-molecular-weight heparin

(LMWH), 263
lung
auscultation, 9
isolation, pharmacokinetic effects,
200

lung fields, examination, 8
lung transplantation, 216
lupus anticoagulant, 263
lymphoma, 262

magnesium sulphate, 52
magnetic resonance imaging (MRI)
cardiac. See cardiac magnetic
resonance

pacemaker/ICD interference, 134
magnets, application of, 134
maintenance of anaesthesia, 28
major aorto-pulmonary collateral

arteries (MAPCAs), pulmonary
atresia with, 172–3

mannitol, 63
mapping, electrophysiological,

136
masses, cardiac, 19–20, 255–6
maternal deaths, cardiac disease,

269–70
mattress, heated, 192
mean arterial pressure (MAP)
acute kidney injury, 62–3
aortic surgery, 104
CPB, 41–2, 46–7, 203–4
invasive monitoring, 223
postoperative management, 55

mechanical circulatory support (MCS),
118–24, See also ventricular assist
devices

failure to wean from CPB, 47–9,
120

long-term, 119–21
short-term, 119–20

median sternotomy, 2
mediastinal surgery, 216
mediastinitis, post sternotomy, 287
membrane oxygenators, 37–8, 210
mesenteric ischaemia, 60–1
metaraminol, 93
methadone, 25
midazolam, 26
milrinone, 151
mini cardiopulmonary bypass (mini

CPB), 39, 207–8
minimally invasive cardiac surgery

(MICS), 5, 94–7
anaesthesia, 95–7
MV, 75
postoperative care, 97
preoperative assessment, 94–5
types, 94

minimally invasive extracorporeal
circulation (MiECC) techniques,
39

MitraClip® system, 140–1
mitral regurgitation (MR), 78–81
anaesthesia, 78
Carpentier classification, 248
catheter-based therapies, 140–1
grading of severity, 250–1
pathophysiology, 78
persistent, 80
surgery, 79
TOE assessment, 79, 248–50

mitral stenosis (MS), 75–8
after MV repair, 80
anaesthesia, 77
catheter-based therapies,
140–1

investigations, 76–7
pathophysiology, 75–6
pregnancy, 272
surgical options, 77–8
TOE assessment, 250

mitral valve (MV), 75
myxomatous degeneration, 78
orifice area (MVA), 75–6
pressure gradient, 75–6
systolic anterior motion. See systolic
anterior motion of anterior MV
leaflet

TOE evaluation, 248
mitral valve clipping, 140–1
mitral valve commissurotomy, balloon,

141

mitral valve surgery, 3–4, 75–81
anaesthesia, 77–8
catheter-based procedures,
140–1

failure to wean from CPB, 47
minimally invasive, 5
MV repair, 79–80
MV replacement, 80
pregnancy, 272

mitral valvotomy, percutaneous
transeptal, 77–8

mixed venous oxygen content (CvO2),
226

mixed venous oxygen saturation
(SvO2), 226–8

during CPB, 42
paediatric cardiac anaesthesia, 151
shock, 228
variables affecting, 228

modified ultrafiltration, 152
monitoring
cardiovascular, 223–8
deep hypothermic circulatory arrest,
193–4

heart transplantation, 127
neurological. See neurological
monitoring

off-pump surgery, 92
paediatric cardiac anaesthesia, 150
postoperative transfer to ICU,
50–1

pregnancy, 272
vascular access, 25–6

morphine, 25, 275–6
motor evoked potentials (MEPs),

104–5, 233
mouth examination, 8
Müller’s sign, 8
multidetector row computed

tomography (MDCT), 15–18
murmurs, cardiac, 8–9
muscle relaxants. See neuromuscular

blocking drugs
Mycobacterium chimaera, 38, 286
myocardial hibernation, 30–1
myocardial infarction (MI), acute
cardiogenic shock, 228
ECG changes, 12
perioperative, 47, 55–7

myocardial ischaemia, 12
exercise ECG, 12
intraoperative, 28, 30–2
postoperative, 51–2
reperfusion injury, 31

myocardial oxygen delivery, 30
myocardial oxygen demand, 30
myocardial perfusion imaging, 15
myocardial protection, 3, 30–3
cardioplegia, 30, 32–3
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ischaemic conditioning, 31
myocardial stunning, 30–1, 45
myocardial viability assessment, 15, 19
myxomas, 255–6

nail beds, examination, 8
near infrared spectroscopy (NIRS),

235–6
aortic surgery, 102
paediatric cardiac anaesthesia, 151–2

neck examination, 8
necrotizing enterocolitis, 184
neonates
cardiopulmonary interactions, 147
coarctation of the aorta, 161
duct-dependent circulation, 146,
154

normal physiology, 145
systemic and pulmonary
circulations, 146–7

transitional circulation, 145–6
neuraxial blockade, central, 274–8,

282
neurological complications, 64–7
aortic surgery, 104–6
cardiac ablation procedures, 136
CPB perfusion pressure and, 204
deep hypothermic circulatory arrest,
195

diagnosis, 65–6
management, 66–7
neuraxial blockade, 276–8
normothermia versus hypothermia,
205

paediatric cardiac surgery, 184
prevention, 65
risk factors, 65

neurological monitoring, 230–7
aortic surgery, 102, 104–5
cerebral perfusion and oxygenation,
233–5

deep hypothermic circulatory arrest,
197, 231–2

neuronal function, 230–3
neuromuscular blocking drugs
effects of CPB, 201
induction, 26–7

neuropathic pain, 280–1
neuroprotection. See also cerebral

protection
air embolism, 212
aortic surgery, 101–2, 104–5, 197
paediatric patients, 150–1

neurosurgery, 215–16
New York Heart Association (NYHA)

functional capacity classification,
6

nitric oxide (NO), inhaled
paediatric patients, 152, 155, 184

ventricular assist device insertion,
123–4

nitrous oxide (N2O), 149
nociception, 280
non-compaction cardiomyopathy

(NCC), 110
non-invasive diagnostic tests, 11
non-steroidal anti-inflammatory drugs

(NSAIDs), 51, 282
norepinephrine, paediatric patients,

151
Norwood procedure, 167–8
novel oral anticoagulants. See direct-

acting oral anticoagulants
nuclear cardiology, 14–15
nutrition, postoperative, 182

obesity, DC cardioversion, 135
observation, clinical, 7–8
octreotide, 89
oedema, 7, 70
off-pump cardiac surgery, 4–5, 91–4
off-pump coronary artery bypass

(OPCAB), 4–5, 91–4
anaesthetic management, 92–3
conversion to on-pump, 93
history, 91
outcome, 94
postoperative care, 93
rationale, 91–2
surgical approach, 91–2

Ohm’s law, 30
oliguria, 53
operating room
arrival of patient, 25
transfer to, 27–8
transfer to ICU from, 50–1

opioids
effects of CPB, 201
induction of anaesthesia, 26–7
postoperative analgesia, 51, 282

optical coherence tomography, 23
oral anticoagulants, direct/novel, 24–5,

263, 278
osteomyelitis, sternal, 287
oxygen administration
air embolism, 211
preanaesthesia, 25

oxygen consumption (VO2), 226
oxygen delivery (DO2), 226
oxygen demand, 226
oxygen extraction ratio (O2 ER), 226
oxygen, myocardial supply and

demand, 30
oxygenation
during CPB, 208
inadequate, during CPB, 212

oxygenators
changeout during CPB, 212

CPB, 37–8
ECMO, 218
failure during CPB, 212

oxytocin, 271

pacemakers, permanent (PPMs), 131
classification, 131
DC cardioversion, 135
explantation, 132–3
implantation, 131–3
perioperative management, 133

pacing, temporary epicardial, 131
AVR, 71, 73
heart transplantation, 127
intraoperative, 43
off-pump surgery, 93
postoperative, 51, 54

paediatric cardiac anaesthesia,
145–53, See also congenital heart
disease

conduct of, 148–50
CPB, 150–2
drug doses, 151
induction, 149–50
outcome of surgery, 185
post-bypass management, 152
postoperative care, 181–5
premedication, 148–9
preoperative assessment, 148
principles, 145–8
transfer to intensive care, 153
vascular access and monitoring, 150

pain
assessment, 281
physiology, 280
postoperative. See postoperative pain

palpation, 8
palpitations, 7
pancreatitis, acute, 60
pancuronium, 26–7
papillary fibroelastoma, 256
papillary muscle
dysfunction, 78
rupture, 80

paracetamol, 51, 282
paraplegia, 104–6, 278
parasternal blockade, 278–9
paravalvular leaks (PVLs)
grading of severity, 253
percutaneous closure, 141
transcatheter aortic valve
implantation, 138

paravertebral blockade, 279
patent ductus arteriosus (PDA), 146,

170
patent foramen ovale (PFO), 254
percutaneous closure, 141
total anomalous pulmonary venous
drainage, 176
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percussion, 8
percutaneous balloon mitral valvotomy

(PBMV), 141
percutaneous septal closure, 141
percutaneous therapies. See cardiac

catheter laboratory procedures
perfusion pressure, CPB, 203–5
pericardial disease
anaesthesia, 110
imaging, 18–20
TOE assessment, 256–8

pericardial tamponade. See cardiac
tamponade

pericarditis, constrictive. See
constrictive pericarditis

peritoneal dialysis, 64
paediatric patients, 181–2, 184

persistent PHT of the newborn, 145,
147

pharmacodynamics, effects of CPB,
200

pharmacokinetics, effects of CPB,
199–200

phenylephrine, 151
phosphodiesterase (PDE) inhibitors,

paediatric patients, 151
phrenic nerve injury, 136, 184
pH-stat acid–base management, 42
α-stat management vs, 206–7
cerebral protection, 196
paediatric patients, 150–1
pharmacokinetic effects, 200

PHT. See pulmonary hypertension
physical examination, 7–10
plasma protein binding, during CPB,

199
platelet counts, 261
platelet transfusion, 53, 261
pneumonia, ventilator-associated

(VAP), 287–8
polycythaemia, 188
positive end-expiratory pressure

(PEEP), 51
positron emission tomography (PET),

14–15, 17
postoperative care. See also intensive

care unit
fast-tracking, 50
first day, 53–4
minimally invasive surgery, 97
off-pump coronary surgery, 93
paediatric, 181–5
routine early, 50–4

postoperative complications, 53, 55–67
haematological, 267
paediatric patients, 182–5

postoperative pain, 280–3
acute, 281–2
adverse effects, 281

causes, 280–1
chronic, 282–3
minimally invasive cardiac surgery,
97

prevention, 281–2
postoperative pain management, 51,

281–2
aortic surgery, 105
chronic, 282–3
minimally invasive cardiac surgery,
97

multimodal approach, 282
non-pharmacological, 282

postural hypotension, 7
prasugrel, 262
praecordium, examination, 8
prednisolone, for thrombocytopenia,

261
pregnancy, 269–73
cardiac disease, 270–1
cardiac surgery, 271–3
physiological changes, 270

preload, 46
paediatric patients, 182
postoperative optimization, 55, 57

premedication, 25
preoperative assessment, 24–5
pressure half-time (PH-T), 76
pressure support ventilation (PSV), 51
pre-syncope, 7
primary graft dysfunction, 128
propofol
anaesthesia, 26, 28
pharmacology during CPB, 200
postoperative sedation, 51

prostacyclin I2 (PGI2), 264
prostaglandin E2 (PGE2), 146
prosthetic heart valves
carcinoid heart disease, 89
malfunction, failure to wean from
CPB, 47

paravalvular leaks. See paravalvular
leaks

pregnancy, 272
TOE evaluation, 253
transcatheter aortic implantation,
137

protamine, 43
Protek Duo catheter, 120
prothrombin complex concentrate

(PCC), 264
proximal isovelocity surface area

(PISA), 77
pulmonary angioplasty, balloon, 116
pulmonary artery (PA)
banding, 171, 177
catheterization, 26, 225, 227
iatrogenic injury, 116, 225
sarcomas, 256

pulmonary artery floatation catheter
(PAFC), 26, 225, 227

pulmonary artery pressure (PAP), 20,
113

measurement, 225
waveform, 227

pulmonary artery wedge pressure
(PAWP), 55

measurement, 225
PHT, 113

pulmonary atresia, 172–3
pulmonary blood flow (PBF)
balancing. See pulmonary:systemic
blood flow balance

CHD, 147–8
drug pharmacokinetics, 200
optimization, univentricular heart,
175

truncus arteriosus, 179
pulmonary circulation
balancing. See pulmonary:systemic
blood flow balance

duct-dependent, 146, 154
perinatal changes, 146

pulmonary embolism, massive, 228
pulmonary hypertension (PHT),

113–16
adult congenital heart disease, 187
chronic thromboembolic (CTEPH),
113–16

classification, 113
failure to wean from CPB, 47
investigations, 20–1
management, 113–16
mitral stenosis, 76
paediatric cardiac surgery, 183–4
persistent, of newborn, 145, 147
postoperative, 152
RV pathophysiology, 113–15
truncus arteriosus surgery, 179
VSDs, 180

pulmonary oedema, reperfusion, 116
pulmonary regurgitation (PR), 86–7,

253
pulmonary stenosis (PS), 85–6, 251
pulmonary thromboendarterectomy

(PTE), 114–16
pulmonary valve (PV), 85
absent, 163
carcinoid heart disease, 87–8
Ross procedure, 172–4
TOE evaluation, 251–3

pulmonary vascular disease, 113–16
pulmonary vascular resistance (PVR),

20, 113
CPB, 46–7
neonates, 145, 147
partitioning, 20
right-sided valve surgery, 85–7

Index

298

www.cambridge.org/9781108419383
www.cambridge.org


Cambridge University Press
978-1-108-41938-3 — Core Topics in Cardiac Anaesthesia
Edited by Joseph Arrowsmith , Andrew Roscoe , Jonathan Mackay 
Index
More Information

www.cambridge.org© in this web service Cambridge University Press

pulmonary vasodilators, 114
pulmonary:systemic blood flow balance

(QP:QS)
adult congenital heart disease, 187
arterial shunt procedures, 154–5
measurement, 20
neonates, 146–7
Norwood circulation, 167–8
postoperative care, 181–2
PA banding, 171

pulse, 8
pulsed-wave Doppler (PWD), 239
pulsus alternans, 8
pulsus biferiens, 8
pumps, blood, 35
failure, 213

Qp:Qs. See pulmonary:systemic blood
flow balance

radial artery, cannulation, 25
radiant heaters, 192
radiofrequency ablation, 134, 136
recurrent laryngeal nerve injury,

184
regional anaesthesia, 274–9
Caesarean section, 271
paediatric cardiac surgery, 150

regional cerebral tissue oxygen
saturation (rSO2), 102, 235

regional wall motion abnormalities
(RWMAs), 243–4

ReliantHeart aVAD, 121
REMATCH trial, 118
remifentanil, 26
remote ischaemic preconditioning

(RIPC), 32
renal failure. See also acute kidney

injury
heart transplant recipients, 129
postoperative, 61–4
pre-existing, 63–4

renal replacement therapy (RRT), 64
paediatric patients, 181–2, 184

renal tumours, IVC, 216
reperfusion injury, 31, 116
respiratory complications
CPB termination, 46
postoperative, 53, 58–9

respiratory failure
ECMO, 218
postoperative, 53, 58–9

respiratory rate (RR), 8, 145
restrictive cardiomyopathy, 109, 111
resuscitation. See also cardiac arrest
CPB for, 215–17
postoperative cardiac arrest, 55, 67

retrograde cerebral perfusion (RCP),
197

aortic surgery, 101–2
massive air embolism, 211–12

Reveal® implantable cardiac
monitoring (ICM) systems, 13

rewarming, 192
deep hypothermic circulatory arrest,
195–6

postoperative, 51
rates, 42

rheumatic heart disease, 78, 82, 141
RIFLE classification, 61
right atrial cannulation, for CPB, 2–3
right atrial hypertrophy, 12
right atrial pressure, 20, 225
measurement, 225–6
tricuspid disease, 82, 84
waveforms, 224–5

right bundle branch block (RBBB), 12
right heart catheterization, 20–1
right ventricle (RV)
ejection fraction (RVEF), 245
fractional area change (RVFAC), 245
free wall strain, 245
function, TOE assessment, 244–5
hypertrophy, 12
PHT, 113–15
pressure, 20, 227

right ventricular (RV) dysfunction/
failure

after pulmonary
thromboarterectomy, 116

carcinoid heart disease, 87–8
grading, 245
paediatric patients, 152
postoperative, 56–7
TOE assessment, 244–5
VADs, 121, 123

right ventricular assist devices
(RVADs), 118

indications, 119, 123
right ventricular outflow tract (RVOT)

obstruction
Fallot’s tetralogy, 163–4
pulmonary atresia, 172

risk assessment, cardiac surgery, 2
rivaroxaban, 263, 278
rocuronium, 26
roller pumps, 35
Ross procedure, 172–4
Ross–Konno procedure, 174
rSO2 (regional cerebral tissue oxygen

saturation), 102, 235

S’ velocity, tricuspid annulus, 245
saphenous neuralgia, 282–3
sarcomas, cardiac, 256
SAVE (Survival After Veno-arterial

ECMO) score, 218
scars, surgical, 7

scintigraphy, 14–15
screen filters, CPB circuit, 38
ScvO2 (central venous oxygen

saturation), 228
sedation, postoperative, 51, 105
seizures, 7
selective antegrade cerebral perfusion,

101–2, 197
sensory evoked potentials (SEPs), 233
septal closure, percutaneous, 141
serotonin, 88–9
shock, haemodynamic parameters, 228
shunt fraction. See pulmonary:systemic

blood flow balance
shunts
bidirectional cavopulmonary
(BCPS), 160

Blalock–Taussig. See Blalock–
Taussig (B–T) shunt, modified

diagnostic evaluation, 20
left-to-right, 20, 147
systemic arterial to pulmonary, 147,
187

unrestricted, adult congenital heart
disease, 187

sickle cell disease, 262
single photon emission computed

tomography (SPECT), 14, 17
single ventricle circulation. See

univentricular circulation
sinus node dysfunction, 132
SjvO2 (jugular venous oxygen

saturation), 234
skin, examination, 7–8
sodium nitroprusside, 151
somatic pain, 280
somatosensory evoked potentials

(SSEPs), 105, 233
spherocytosis, hereditary, 262
spinal anaesthesia, 275–6
neuraxial bleeding, 276–8
organ donor harvest, 276

spinal cord
function monitoring, 104–5, 233
injury/ischaemia, 104
protection, 104–5, 197

spinal cord perfusion pressure (SCPP),
104–5

spinal haematoma, 276
spongiform cardiomyopathy, 110
stabilizer devices, off-pump coronary

artery surgery, 91
Stanford classification, aortic

dissection, 100
sternal closure, delayed, 152
sternal osteomyelitis, 287
sternotomy
chronic pain after, 282
J-shaped upper partial (mini), 73
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sternotomy (cont.)
median, 2
postoperative mediastinitis, 287

Stokes–Adams attacks, 7
stomatocytosis, hereditary, 262
strain imaging
left ventricle, 243
right ventricle, 245

stress echocardiography, 13
stress imaging, cardiac, 15
stress response, surgery, 274
stroke
CPB perfusion pressure and, 204
diagnosis, 65–6
LA appendage occlusion, 142
perioperative, 64–7
previous history, 65
thrombolytic therapy, 263

subclavian flap angioplasty, 161
subclavian vein (SCV) cannulation,

25–6, 224
sufentanil, 26
surgical site infection, 286–7
SvO2. See mixed venous oxygen

saturation
Syncardia Total Artificial Heart, 118,

121, 123
synchronized intermittent mandatory

ventilation (SIMV), 51
syncope, 7
AS, 69
exertional, 7

Syntometrine®, 271
systemic arterial to pulmonary shunts,

147, 187
systemic circulation
balancing. See pulmonary:systemic
blood flow balance

duct-dependent, 146, 154
systemic inflammatory response

syndrome (SIRS), 62
measures to reduce, 264–7
paediatric patients, 182

systemic vascular resistance (SVR), 20
CPB, 41, 45–7
measurement, 226
neonates, 147
shock, 228

systolic anterior motion of anterior MV
leaflet (SAM), 80–1, 107

tachyarrhythmias, paediatric patients,
183

tachycardia, postoperative, 52
Takotsubo cardiomyopathy, 110–11
tamponade. See cardiac tamponade
temazepam, 25
temperature. See also hypothermia
after-drop, 195

cerebral metabolism and, 196
measures for maintaining, 191
monitoring, 27, 42, 102
regulation, 191

temperature management, 191–8
EEG monitoring, 231–2
paediatric patients, 150

tetralogy of Fallot. See Fallot’s tetralogy
thermodilution method, 226
thienopyridines, 24
thiopental, 26
thoracic aortic surgery, 99–106
anaesthesia, 101–5
aortic arch, 101–2
aortic root and ascending aorta, 101
complications, 105–6
descending aorta, 102–5
pathology, 99–100
postoperative care, 105–6
pregnancy, 272
preoperative preparation, 100–1
spinal cord perfusion, 104–5

thoracic epidural anaesthesia, 26,
274–5, 282

neuraxial bleeding risk, 276
pros and cons, 275

thoracic surgery, non-cardiac, 215–16
Thoratec pVAD, 120
thrombocytopenia, 261
thromboelastography (TEG), 265
thrombolytic agents, 263
thrombophilia, 263
thrombosis, postoperative, 185
thrombus, intracardiac, 255
ticagrelor, 262, 278
ticlopidine, 278
tirofiban, 25, 262
TOE. See transoesophageal

echocardiography
total anomalous pulmonary venous

drainage (TAPVD), 147, 176
Total Artificial Heart, Syncardia, 118,

121, 123
total cavopulmonary connection

(TCPC). See Fontan procedure
tracheal intubation, 27
tranexamic acid (TXA), 152, 264
transcatheter aortic valve implantation

(TAVI), 5, 137–40
anaesthesia, 139–40
devices and techniques, 137
echocardiography, 140
patient selection, 138
procedural risks, 137

transcranial Doppler (TCD), 233
transfusion. See blood transfusion
transitional circulation, 145–6
transoesophageal echocardiography

(TOE), 239–41

adult congenital heart disease, 189
aortic disease, 258–9
ASDs, 254–5
basic views, 240
cardiac masses, 255–6
complications, 239
indications, 239
LA appendage occlusion, 142
MV clipping, 140–1
off-pump surgery, 92
paediatric patients, 152
percutaneous septal closure, 141
pericardial disease, 256–8
physical principles, 239
pregnancy, 272
probe insertion, 27
valvular heart disease, 248–53
VAD insertion, 121, 123
ventricular function, 242–7

transposition of the great arteries
(TGA), 177–8

arterial switch procedure, 177–8
balloon atrial septostomy, 147, 177
PA banding, 171, 177

transpulmonary gradient (TPG), 160
transthoracic echocardiography (TTE),

13
Traube’s sign, 9
tricuspid annular plane systolic

excursion (TAPSE), 244
tricuspid annulus, S’ velocity, 245
tricuspid regurgitation (TR), 83–5
carcinoid heart disease, 87
grading of severity, 251
TOE assessment, 251

tricuspid stenosis (TS), 82–3, 251
tricuspid valve (TV), 82
carcinoid heart disease, 87
surgery, 83–5
TOE evaluation, 251

troponin I, 57
truncus arteriosus (TA), 179
tubing, CPB circuit, 33
tumours, cardiac, 255–6

22q11 deletion (Di George syndrome),
148, 163, 179

ultrasound, physics, 239
univentricular circulation
arterial shunts, 154–5
bidirectional cavopulmonary shunt,
160

Fontan procedure, 165–6
postoperative care, 181–2
pulmonary artery banding, 171
staged palliation, 175

urinary catheterization, 27, 54
urine output, 41, 45, 63
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urological surgery, 216
uterotonics, peripartum, 271

VACTERL syndrome, 163
VADs. See ventricular assist devices
valvular heart disease
imaging, 18–19
indications for surgery, 2
percutaneous procedures, 137–41
pregnancy, 272
prosthetic valves. See prosthetic heart
valves

TOE assessment, 248–53
vascular access, 25–7
adult congenital heart disease, 189
aortic surgery, 101–3
CPB, 40–1
heart transplantation, 127
minimally invasive surgery, 95–6
paediatric cardiac anaesthesia, 150

vasoconstrictors, paediatric patients,
151

vasopressin, 151
vecuronium, 26
vegetations, 256
venous cannulae, 33, 95
venous cannulation
CPB, 41, 43
minimally invasive surgery, 95–6
preoperative, 25

venous oximetry, 226–8
venous reservoir, CPB, 34
ventilation, mechanical
after induction, 27

during CPB, 208
ECMO, 220
neonates with CHD, 147
paediatric patients, 181
post-bypass failure, 46
postoperative continuation, 51
weaning from, 51

ventilator-associated pneumonia
(VAP), 287–8

ventricular aneurysms, 110
ventricular assist devices (VADs),

118–24, See also intra-aortic
balloon pump (IABP)

bridge to recovery, 118–19
bridge to transplantation, 118–21
design, 118
destination therapy, 118–21
implantation, 121–3
indications and patient selection,
118

long-term, 119
paediatric patients, 183
postoperative care, 123–4
preoperative assessment, 120–1
short-term, 119–20

ventricular dysfunction
postoperative, 52, 55–7
TOE assessment, 242–7
weaning from CPB, 45

ventricular dysrhythmias,
postoperative, 183

ventricular fibrillation (VF), 30, 42–3
ventricular function, TOE assessment,

242–7

ventricular pseudoaneurysms, 110
ventricular septal defects (VSDs), 180
percutaneous closure, 141
PA banding, 171
pulmonary atresia with, 172–3
surgical closure, 180
transposition of the great arteries,
177

ventricular septum, 180
ventricular tachycardia (VT),

postoperative, 42–3
ventricular thrombus, 255
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