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Good morning
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Заметки для презентации
The less attractive John Radcliffe HospitalApproximately 8000 deliveries per yearCaesarean section rate approximately 25%50% of women choose neuraxial analgesia in labour
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Lecture summary



Cardiovascular changes 

• Blood pressure 

• Filling pressures 

• Blood volume 

• Cardiac output 

• Aortocaval compression 

Выступающий
Заметки для презентации
In healthy pregnancy BP falls slightly in the 2nd  trimester due to drop in vascular resistance but returns to normal by termFilling pressures unchanged in healthy pregnancySignificant changes in blood volume



Blood volume changes 

     term 
Blood volume   + 45% 
Plasma volume   + 55% 
Red cell volume   + 30% 
Haemoglobin   ↓115 g/L 
Haematocrit   ↓ 35% 

Выступающий
Заметки для презентации
Greater increase in plasma volume than red call mass leads to physiological anaemia with increased blood volumeAnaemia enhances flow beneficial to fetusIncreased blood volume protects against hypovolaemia at delivery 



0-15% 
1000 ml 

15-30% 
1500 ml 

30-40% 
2000 ml 

>40% 
2500 ml 

Heart rate (beats/min) <100 >100 >120 >140 

Systolic BP → → ↓ ↓↓ 

Diastolic BP → ↑ ↓ ↓↓ 

Respiratory rate (breaths/min) 15-20 20-30 30-40 40+ 

Urine output (ml/h) >30 20-30 5-15 <10 

Mental state anxious confused agitated lethargic 

Signs of haemorrhage in pregnancy 

Выступающий
Заметки для презентации
Assessment of blood loss is difficult in obstetric patientsSigns of hypovolaemia are difficult to spot until 30% of circulating volume has been lostWeighing swabs and linen improves accuracy of estimation



Bose et al. BJOG 2006 

Выступающий
Заметки для презентации
Publication by Bose et al. included diagram to help improve estimates of blood loss



Выступающий
Заметки для презентации
Cardiac output increases in 1st trmesterIncreased by 100% in unmedicated labourTolerated in healthy pregnancy but caution with heart disease (congenital and acquired) and pre-eclampsiaExcess fluid administration and autotransfusion at delivery may precipitate pulmonary oedema



Kerr et al. BMJ 1964 

Выступающий
Заметки для презентации
Aotocaval compression is most important change influencing clinical practiceFigure on left (late pregnancy) shows little flow in IVC with collateral circulationFigure on right shows normal IVC flow post deliveryRemember neuruxial blocks prevents compensatory increase in SVR required to maintain venous return and cardiac outputEngorgement of epidural veins makes intravascular epidural catheter placement more common in pregnancy



Saravanakumar et al. IJOA 2016 

L lateral R lateral 5° tilt 

10° tilt 15° tilt Rev Trendelenburg 

Выступающий
Заметки для презентации
Differences between aortic and IVC compressionAortic compression not as significantly compressed as previously thoughtIVC compression not adequately relieved by 15° lateral tilt



Выступающий
Заметки для презентации
Current evidence reviewed by Lee & LandauIs tilt necessary for all women undergoing elective caesarean section?



Aortocaval compression 
• Evidence base practice? 
• Haemodynamic change in 10% when supine 
• IVC compression only relieved by > 30° tilt 
• Aortic compression less significant 
• 15° tilt rarely achieved 
• Maintenance of lateral tilt in uncomplicated cases? 
• Obstetric difficulty 
• Avoid supine position when hypotensive 

Выступающий
Заметки для презентации
Summary of Lee & Landau reviewAlso see accompanying editorial by Chestnut
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Difficult Intubation 
• fluid retention 
• breast enlargement 
• full dentition 
• emergency procedure 
• cricoid pressure 
• left tilt 
• experience 

Выступающий
Заметки для презентации
Reason for airway difficulty to be discussed in another lecture



Выступающий
Заметки для презентации
Significant & relevant changes in respiratory mechanicsSplinting of diaphragm by gravid uterus and increase in tidal volume causes reduction in FRCDesaturation therefore more likely during apnoea at induction of GAAdequate pre-oxygenation vitally important



Выступающий
Заметки для презентации
Recent studies using transnasal humidified rapid insufflation ventilatory exchange (THRIVE) may increase time to hypoxia in apneoic patientsEffective in non-obstetric patientsAwaiting data in pregnancy



  non-pregnant  3rd trimester 
pH   7.40    7.44 
PaO2   13.0    13.5 
PaCO2   5.3    4.0 
HCO3   24    20 

Blood gases during pregnancy 

Выступающий
Заметки для презентации
Increase in minute ventilation results in compensated respiratory alkalosisChange in PCO2 and bicarbonate 
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Gastrointestinal System 

• lower oesophageal sphincter 

• intra gastric pressure 

• motility 

• gastric volume 

• acidity 

Выступающий
Заметки для презентации
Several key factors to assess risk of aspiration in obstetric GALoss of function of lower oesophageal sphincter (LOS)Increased intragastric pressure for gravid uterusMotility only reduced in active labour, after opioid administration or with abdominal pathologyStomach contents of similar volume of pH to non-pregnant population



Выступающий
Заметки для презентации
Risk of significant aspiration higher due to loss of LOS function.If active labour at induction of GA significant volume may reflux to laryngeal inlet leading to aspiration



Выступающий
Заметки для презентации
When is rapid sequence induction mandatory?



Indications for rapid-sequence induction 

• Pregnancy  12-20 weeks 

• Postnatal   48 hours 

• Check for other risk factors 

Выступающий
Заметки для презентации
In absence of other risk factors between 12-20 weeks during pregnancyFollowing delivery risk factors usually disappear by 24 hoursUnlikely to require GA 24 hour post delivery unless seriously unwell when rapid sequence induction would be required. 
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Coagulation Changes 

• ↑ I, VII, VIII, IX, X, XII 

• ↓ antithrombin III, protein S 

• activated protein C resistance 

• ↑ FDP 

• ↓ platelets 

Выступающий
Заметки для презентации
Increase in most clotting factors with decrease in anti-clotting activityHypercoagulable state reduces blood loos at delivery
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Выступающий
Заметки для презентации
Hypercoagulable state results in increase in venous thromboembolism complicationsMost common direct cause of maternal mortality in UK



Assessment of coagulation 

• Platelet count 

• Clotting studies 

• Factor assays 

• TEG / ROTEM 

Выступающий
Заметки для презентации
Problems with coagulation may develop during pregnancyAssessment of function important in many conditions



Viscoelastic point-of-care testing 

Выступающий
Заметки для презентации
Increasing interest in point of care testingMany recent papers on viscoelastic testing (TEG and ROTEM) in obstetrics



Выступающий
Заметки для презентации
Tracings give indication of function of clottingMay be of value in postpartum haemorrhageLimited help in predicting risk of spinal haematoma
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Liver 
• ↑ total body albumin 
• ↓ serum albumin 
• ↑ liver enzyme activity 
• alkaline phosphatase from placenta 
• ↓ cholinesterase 
• ↑ gallstones 
• palmar erythema 
• spider naevi 

Выступающий
Заметки для презентации
Not much of direct relevance to anaesthetic practiceRemember alk phos is elevated in pregnancy due to production for the placentaReduction in cholinesterase level is of limited clinical relevance
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Kidney 
• ↑ size 
• dilation of ureters 
• partial ureteric obstruction 
• ↑ renal blood flow 
• ↑ GFR 
• ↓ urea & creatinine 
• glycosuria 

Выступающий
Заметки для презентации
High / normal non-pregnant values for uear and creatinine may be abnormal in pregnancyLarge volumes of sugar are filtered by the kidney and not all is reabsorbed so glycosuria need not imply glucose intolerance
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Central nervous system 
• ↑ cerebral blood flow 
• ↑ enkephalins / endorphins 
• ↑ pain threshold 
• ↓ MAC 25 - 40% 
• ↓ LA requirement 
• distension of epidural veins 

Выступающий
Заметки для презентации
More value for money from anaesthetic and analgesic agents in pregnancyHowever, of little clinical significanceReduction in spinal local anaesthetic requirements likely due to distension of epidural veins
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Immune function 
• cell mediated 
 T cell activity normal 
 ↓ natural killer function 
 ↑ leucocytes in labour 

• humoral 
 IgA, G & M unchanged 
 ↓ B lymphocytes post delivery 

• ?↑ viral infections 
• autoimmune disease 
• role of cytokines 
 pre-eclampsia 
 recurrent miscarriage 
 pre-term labour  

Выступающий
Заметки для презентации
Difficult to comprehendLikely of limited clinical relevance to the obstetric anaesthetist
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Musculoskeletal system 
• lumbar lordosis 
• relaxin 
• backache 
• SI joint dysfunction 
• pelvic girdle pain 
• disc prolapse 

Выступающий
Заметки для презентации
Increased lumbar lordosis and serum relaxin levels results in change in maternal biomechanicsMusculo-skeletal pain more common in pregnancy as is disc prolapseCare when positioning pregnant patient with neuraxial block to avoid exacerbation of problem
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Выступающий
Заметки для презентации
Placenta deserves a lecture of its ownImportant end organ of vital significance to fetal welbeing 



Placenta 
• Functions   gas & nutrient transfer 
    hormone production 
    regulatory 
• Blood flow  uterine 
    umbilical 
• Drug transfer  physicochemical properties 
     concentration gradient 
     membrane thickness 
     surface area 
     placental metabolism 

• Effects of anaesthesia 

Выступающий
Заметки для презентации
Summary of placental functionsMaintenance of uteroplacental blood flow important to ensure good neonatal condition



Fetal Welfare & Anaesthesia 

• Teratogenicity   up to 71 days 

• Miscarriage   1st trimester 

• Neurodevelopment  2nd trimester 

• Pre-term labour   3rd trimester 

• Intrauterine asphyxia  labour & delivery 

Выступающий
Заметки для презентации
No good evidence of teratogenicity from anaesthetic agentsEvidence linking nitrous oxide to miscarriage of low qualityExciting research on possible effects of anaesthetic agents on developing fetal nervous systemPre-term labour more likely the result of surgery and underlying condition than anaesthesiaMaintain uteroplacental perfusion



Спасибо  

Выступающий
Заметки для презентации
Thank you!
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