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Выступающий
Заметки для презентации
Good morning



Выступающий
Заметки для презентации
Excellent 2018 World Cup with both Russia and England doing well.
Harry Kane wins Golden Boot.
Congratulations to France.




Pre-eclampsia & HELLP syndrome 

• Antenatal Issues 

• Labour Analgesia 

• Anaesthesia for Delivery 

• High Dependency Care 

Выступающий
Заметки для презентации
Four topics in pre-eclampsia to discuss




•Hypertension 
 systolic >140 mmHg or diastolic >90 mmHg 
 severe: systolic >160 mmHg or diastolic >110 mmHg 
 

•Chronic hypertension 
 pre-pregnancy or diagnosed before 20 weeks 
 

•Gestational hypertension 
 new-onset after 20 weeks 
 no end-organ damage 
 

•Pre-eclampsia 
 new onset after 20 weeks (early <34 vs. late >34) 
 end-organ damage 
 (proteinuria  >300 mg / 24 h) 
 regression 3/12 post delivery 
 

• HELLP syndrome 
 Haemolysis, Elevated Liver enzymes, Low Platelets  

Выступающий
Заметки для презентации
Definitions
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Выступающий
Заметки для презентации
Deaths from pre-eclampsia in UK over last 30 years.
Mortality improving but pre-eclampsia remains an important cause of maternal and neonatal morbidity.
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Выступающий
Заметки для презентации
The cause of pre-eclampsia remains poorly understood.
Defective placentation leads to oxidative stress and the release of anti-angiogenic factors which produce widespread endothelial dysfunction.



Presentation 

• cardiovascular 

• central nervous 

• respiratory 

• haematology 

• hepatic 

• renal 

• fetus 

Выступающий
Заметки для презентации
Pre-eclampsia is a multisystem disease with variable presentation.



Presentation 

• cardiovascular 

• central nervous 

• respiratory 

• haematology 

• hepatic 

• renal 

• fetus 

 

• hypertension 

• ↑ cardiac output 

• ↑ SVR 

• loss of autoregulation 

• cerebral haemorrhage 

• future risk 

Выступающий
Заметки для презентации
Various cardiovascular problems.
The future risk of cardiovascular disease is increased.



Presentation 

• cardiovascular 

• central nervous 

• respiratory 

• haematology 

• hepatic 

• renal 

• fetus 

 

• headache 

• visual disturbance 

• nausea & vomiting 

• photophobia 

• clonus / hyperreflexia 

• eclampsia 

Выступающий
Заметки для презентации
CNS features




Presentation 
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• fetus 

 

• breathlessness 

• pulmonary oedema 

• fluid management 

• laryngeal oedema 

• difficult intubation 

Выступающий
Заметки для презентации
Respiratory complications are often iatrogenic due to excessive intravenous fluid administration.
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• thrombocytopenia 

• haemolysis 

• fibrinolysis 

• coagulopathy 

• thrombosis 

Выступающий
Заметки для презентации
Haematological complications are important for neuraxial blocks.
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• periportal oedema 

• ↑ liver enzymes 

• epigastric pain 

• hepatic necrosis 

• subcapsular haemorrhage 

• rupture 

Выступающий
Заметки для презентации
Hepatic complications



Presentation 

• cardiovascular 
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• haematology 
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• fetus 

 

• ↓ glomerular filtration 

• proteinuria 

• ↑ creatinine / urea 

• ↑ uric acid 

• acute renal failure 

Выступающий
Заметки для презентации
Renal complications



Presentation 

• cardiovascular 
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• fetus 

 

• ↓ placental perfusion 

• growth restriction 

• preterm delivery 

• abruption 

• intrauterine death 

Выступающий
Заметки для презентации
Remember the placenta is an end-organ and pre-eclampsia has adverse effects on the baby.



Risk factors 
• nulliparity 
• age <20 or >40 years 
• previous pre-eclampsia 
• family history 
• multiple pregnancy 
• anaemia 
• obesity 
• hypertension, diabetes, renal disease 
• autoimmune disease 
• assisted reproduction 
• high altitude 

Выступающий
Заметки для презентации
Risk factors for pre-eclampsia




Diagnosis & Prognosis 

• blood pressure 

• proteinuria 

• urinary protein : creatinine ratio 

• creatinine / uric acid / liver enzymes 

• uterine artery Doppler studies 

• SFlt-1 : Placental Growth Factor ratio 

Выступающий
Заметки для презентации
Various tests have been used to predict prognosis.
SFlt-1 : Placental Growth Factor ratio appears to be the most accuracy predictor of outcome.



https://www.nice.org.uk/guidance/cg107/chapter/1-guidance 

• Patient monitoring 

• Blood pressure control 

• Seizure prophylaxis 

• Fluid restriction 

• Expedite delivery 

Выступающий
Заметки для презентации
National UK guidelines are produced by National Institute for Health & Care Excellence (NICE)



“Women with severe pre-eclampsia  
need effective team care based on 
clear communication and common 
understanding. There should be  
early involvement of intensive care 
specialists where appropriate.” 

Выступающий
Заметки для презентации
Antenatal involvement of anaesthetists is important to ensure good outcomes for mothers and babies.
The OAA and Association of Anaesthetists of Great Britain & Ireland (AAGBI) have called for antenatal anaesthetic involvement.
The 2006-2088 confidential enquiries into maternal deaths made the following recommendation “Women with severe pre-eclampsia…..”



Pre-eclampsia & HELLP syndrome 

• Antenatal Issues 

• Labour Analgesia 

• Anaesthesia for Delivery 

• High Dependency Care 

Выступающий
Заметки для презентации
Summary
Neuraxial blocks are recommended for labour as they prevent surges in blood pressure and promote intervillous blood flow.




Выступающий
Заметки для презентации
In the presence of abnormal coagulation the risk of spinal haematoma is increased.




Tests of Coagulation  

• bleeding time 

• platelet count 

• clotting studies 

• factor assays 

• TEG / ROTEM 

Выступающий
Заметки для презентации
How can the risk of spinal haematoma be predicted?
Bleeding times are no longer used.
Platelet counts remain the best way. Look at the absolute number and rate of decay.
Above 100 most anaesthetists are usually happy; between 80-100 further investigation may be required; below 80 blocks are usually not performed. Check before removing an epidural catheter.
Clotting studies usually provide little additional help in defining risk.
Individual factor assays may be required in certain conditions or with low molecular weight heparin therapy.




Sharma et al. Anesthesiology 1999 

Thromboelastography & pre-eclampsia 

Выступающий
Заметки для презентации
TEG provides little extra information on risk of spinal haematoma.
TEG values drop when platelet numbers fall below 70.



Pre-eclampsia & HELLP syndrome 

• Antenatal Issues 

• Labour Analgesia 

• Anaesthesia for Delivery 

• High Dependency Care 

Выступающий
Заметки для презентации
Summary
Anaesthesia for delivery is more likely to be required in pre-eclampsia.



Выступающий
Заметки для презентации
Neuraxial was previously considered unsuitable in pre-eclampsia because of concerns regarding haemodynamic instability.
General anaesthesia was preferred despite the increased risk of airway difficulties. 



Hodgkinson et al. Can Anaesth Soc J 1980 

Hypertensive response to laryngoscopy 

Выступающий
Заметки для презентации
Furthermore, both intubation and extubation cause marked surges in maternal blood pressure as demonstrated by Hodgkinson et al. in a comparison of general and epidural anaesthesia in pre-eclampsia.



Middle cerebral artery blood flow & pre-eclampsia 

Ramanathan et al. Anesth Analg 1999 

Выступающий
Заметки для презентации
Ramanathan et al. showed a significant increase in middle cerebral artery blood flow during intubation in pre-eclampsia patients despite magnesium and labetolol therapy. 



Выступающий
Заметки для презентации
The UK confidential enquiries have shown that intracerebral haemorrhage is now the leading cause of maternal death in pre-eclampsia.



“Anaesthetists should anticipate an additional 
rise in BP at intubation in women with severe  
pre-eclampsia who are undergoing caesarean 
section under GA and take measures to avoid  
a speed that compromises maternal wellbeing,  
even when there are concerns about fetal 
wellbeing.” 

Выступающий
Заметки для презентации
The 2003-2005 report made the following recommendation “Anaesthetists should anticipate….”



“Whilst intubation may be required for airway 
control, maternal stabilisation and blood  
pressure control is vital prior to intubation 
in order to minimise maternal risk.” 

Выступающий
Заметки для презентации
More recently, the 2012-2014 report stated “Whilst intubation may be required…..”



Drugs to attenuate pressor response 

Booth et al. IJOA 2010 

Выступающий
Заметки для презентации
How should the stress response to laryngoscopy be attenuated?
Booth et al. surveyed UK anaesthetists showing that alfentanil is the most commonly used.
However, there are a lack of comparative trails investigating the most effective agent.
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Выступающий
Заметки для презентации
In 1991, Allen et al. showed that magnesium was better than lidocaine or alfentanil.
The same authors went on to show that a mixture of magnesium and alfentanil was better than either agent used on its own.



Remifentanil & pressor response 

Yoo et al. BJA 2009 

Выступающий
Заметки для презентации
Remifentanil has increased in popularity.
Yoo et al. showed its superiority to placebo.
But what is the most effective dose?



Remifentanil & pressor response 

Yoo et al. IJOA 2013 

Выступающий
Заметки для презентации
Yoo et al showed that the ED 95 for remifentail is 1.34 μg/kg



Выступающий
Заметки для презентации
Remifentanil can cause profound (albeit) transient neonatal depression.
When using remifentanil boluses a trained neonatalogist should be present at delivery.



Выступающий
Заметки для презентации
Neuraxial anaesthesia is now preferred in pre-eclampsia.
Research has shown haemodynamic instability is not a significant problem when the technique is performed by an experienced anaesthetist.



General vs. regional anaesthesia in pre-eclampsia 

Wallace et al. Obstet Gynecol 1995 

Выступающий
Заметки для презентации
Wallace et al. compared general, epidural and spinal anaesthesia in pre-eclampsia
Although BP changes were greater and more vasopressor was required with neuraxial anaesthesia, profound instability did not occur.




Visalyaputra et al. Anesth Analg 2005 

Spinal vs. epidural anaesthesia in pre-eclampsia 

 47 epidural 18-23 mL 2% lidocaine + adrenaline 
 53 spinal  11 mg hyperbaric bupivacaine 
 ↑ hypotension with spinal 
 ↑ ephedrine requirements with spinal 
 no difference in Apgar scores 
 no difference in cord gases 
 ↑ intraoperative pain with epidural 
 

Выступающий
Заметки для презентации
Epidural anaesthesia became accepted but there were still concerns regarding spinal anaesthesia.
Visalyaputra et al. showed that spinal anaesthesia could be used in pre-eclampsia.
Neonatal outcome was similar with spinal or epidural anaesthesia.
There was less intraoperative pain in the spinal group.
So is measurement of upper limb BP the most appropriate outcome in pre-eclampsia?
Whilst important, it does not provide a complete picture.



Выступающий
Заметки для презентации
In an observational study Dyer et al. looked at maternal cardiac output during spinal anaesthesia in severe pre-eclampsia using LiDCO.



Dyer et al. Anesthesiology 2008 

Spinal anaesthesia & cardiac output 

Выступающий
Заметки для презентации
Maternal cardiac remained constant until oxytocin was administered.
Vasopressor requirement was small.



Pre-eclamptic group 
• ↓ IV fluid 
• ↑ bupivacaine 
• ↓ frequency hypotension 
• ↓ severity hypotension 
• ↓ vasoconstrictor requirement 

Spinal anaesthesia & vasopressors 

Выступающий
Заметки для презентации
Others had noted small vasopressor requirements in severe pre-eclampsia.
Aya et al. demonstrated this phenomenon in two studies.
The autonomic block following the onset of neuraxial block does not produce vasodilatation in severe pre-eclampsia as vasoconstriction is maintained by local vasoactive mediators.



Pre-eclampsia & HELLP syndrome 

• Antenatal Issues 
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• Anaesthesia for Delivery 

• High Dependency Care 

Выступающий
Заметки для презентации
Summary



Pulmonary oedema 

• pulmonary capillary leak 

• ↓ colloid osmotic pressure 

• left ventricular dysfunction 

• excess iv fluid administration 

• inadequate monitoring 

Выступающий
Заметки для презентации
Pulmonary oedema was previously the leading cause of mortality in pre-eclampsia
Endothelial dysfunction and low colloid osmotic pressure make pulmonary oedema more likely when excessive fluid is administered and if significant autotransfusion takes place at delivery.
Large fluid bolus must be used with caution when urine output is low.



Indications for increased monitoring 

• severe refractory hypertension 

• pulmonary oedema 

• oliguria unresponsive to fluid therapy 

• anaesthesia 

• haemorrhage 

Выступающий
Заметки для презентации
In certain situations increased monitoring may be beneficial to guide fluid therapy.
What monitoring should be used?
CVP and PAWP are not especially helpful in severe pre-eclampsia as values may not reflect then need for fluid replacement.



Cardiac Output Monitoring 
• Pulse waveform analysis  LiDCO® 
     PiCCO® 
     FloTrac-Vigileo® 

• Ultrasound    Oesophageal Doppler 
     Suprasternal Doppler 
     Transthoracic echocardiography 
     Oesophageal echocardiography 

• Electrical resistance   Bioimpedence 
     Bioreactance 
     Electrical velocimetry 

• Others    Modelflow 
     Pleth variability index 
     Dye densitometry 
     Pulmonary artery catheter 

Выступающий
Заметки для презентации
Cardiac output monitoring may be of greater benefit.
Which monitor is best?
Many technologies are currently available.
Some are not validated or appropriate in obstetrics.



Cardiac Output Monitoring 

• Accuracy & precision 

• Applicability 

• Dynamic vs. static 

• Cost 

• Training 

• Complications 

Выступающий
Заметки для презентации
Monitors should have the following features.
Currently transthoracic echocardiography appears most popular.
A number of publications have demonstrated the potential benefit of echocardiography in pre-eclampsia.
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Выступающий
Заметки для презентации
Thank you.
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