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CASE 1
• Anxiety, otherwise healthy pregnant woman

• Remifentanil during labour
– 1 p.m: Spontanous vaginal delivery 

• 2 p.m: GA for retained placenta 
– “hysterical”, HR 150, SBP 180 mmHg

– 1000 ml bleeding
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CASE 1

• 3 p.m: Postoperative 
– Circulatory stable
– Tachycardia > 120
– Considered anxious

• 8.30 p.m
– Hb 7
– Platelets 77
– Difficulties inserting an arterial line

SAP 220 mmHg
– Volume
– MgSO4
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CASE 1
• 9.30 p.m

– Circulatory collaps, intubated without any medication

– Hb 4

• HELLP with liver capsule rupture and DIC
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AGENDA
• CMACE

• Guidelines 

• Haemodynamic
monitoring

• Anaesthetic implications

• Future research
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BJOG 2009

Substandard care 96%
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GUIDELINES AND RECOMMENDATIONS

• Evidence‐based mangement for preeclampsia
Dadelszen et al. Frontiers in Bioscience 2007;12:2876‐2889

• Diagnosis,Evaluation, and Management of the
Hypertensive Disorders of Pregnancy
J Obst Gyn Can 2008 (3):S1‐S48

• Guidelines for the management of hypertensive
disorders of pregnancy
Aust NZJ Obst Gyn 2009;49:242‐6
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GUIDELINES AND RECOMMENDATIONS

1.Treat SAP ≥ 160 mmHg 
2.MgSO4

– Prevent Eclampsia

– Treat Eclampsia 

3. Fluid restriction
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Martin et al. Obstet Gynecol 2005:1052-54

Few years ago, obstetricians focused on diastolic blood
pressure only

Is systolic blood pressure of 160 mmHg an adequate
target?

Non‐invasive devices for BP‐monitoring may
underestimate BP in preeclamptic patients
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CMACE 2003‐2005
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CMACE 2006‐2008

• SAP ≥ 150 mmHg require effective antihypertensive
treatment.
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NON‐INVASIVE BLOOD PRESSURE
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GUIDELINES AND RECOMMENDATIONS

1. Treat SAP ≥ 160 mmHg 
2.MgSO4

– Prevent Eclampsia

– Treat Eclampsia

3. Fluid restriction
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Included 10 000 patients

NNT 69
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MgSO4
• Severe hypertension and proteinuria or

• Mild/moderate hypertension and proteinuria and (1)
– Severe headache

– Vision disturbance (blurring, flashing)

– Severe epigastrial pain or vomiting

– Papilloedema

– Signs of clonus

– Liver tenderness

– HELLP

– Platelets < 100 000

– ASAT/ALAT > 70
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2 years (1998‐2000)
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2/210 had prophylactic MgSO4
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Langesæter ACTA Anaesth Scand 2009
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GUIDELINES AND RECOMMENDATIONS

1. Treat SAP ≥ 160 mmHg 
2.MgSO4

– Prevent Eclampsia

– Treat Eclampsia

3.Fluid restriction



Haemodynamics in severe preeclamspia

FLUID RESTRICTION

• Recommendations based on one study
(Evidence level 1)
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• 200 patients
• Randomisation based on diastolic BP
• Treatment group: Plasma volume expansion and 
antihypertensive treatment

• Control group: Antihypertensive treatment

Conclusion: No group differences in fetal and maternal 
outcome

Ganzevoort el al. BJOG 2005;112:1358‐68



Haemodynamics in severe preeclamspia

”..evidence currently does not support 
plasma volume expansion as it may
promote pulmonary oedema due to 
capillary leakage with no consistent effect
on outcome.”
(ref. CEMACH)
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Evidence for recommendation against plasma volume expansion?
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PLASMA VOLUME EXPANSION
• Old studies using PA‐cather 

Belfort et al. BJOG 1989;96:634‐41
Visser et al. Eur J Obst Gyn Repr Bio 1995;63:147‐54

• Recent studies using eccocardiography
Valensise et al. Ultrasound Obst Gyn 2008;31:55‐64

– Plasma volume expansion and vasodilatation
improved maternal and fetal circulation 

– Blood pressure alone is not enough to guide 
treatment
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Kuklina et al. Obst Gyn 2009;113:1299-306
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IMPORTANT QUESTIONS
• Who are at risk for complications?
• Can recommendations be generalized in this patient
group?

• Is monitoring of blood pressure enough in the high risk 
patients?

• Can long time morbidity and mortality be reduced? 
– Bellamy et al. BMJ 2007; 335(7627)
– McDonald et al. Am Heart J 2008; 156 (5):918‐30
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PREDICTORS FOR INCREASED RISK

• Early onset preeclampsia (< 34 weeks)
• Valensise et al. Hypertension 2008;52:873‐80

• Increased systemic vascular resistance
• Valensise et al. BJOG 2006. 1045‐52

• Mei et al. J Obst Gyn Res 2008. 34(2):179‐88
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• LATE (n=35)
• TPR 739

• CO 9

• EARLY (n=75)
• TPR 1605

• CO 4.5

Hypertension 2008;52:873‐80
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970 patients

Preeclamptic
patients are

Mei et al. J Obst Gyn Res 2008.34(2):179-88

High TPR 73%
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Early PE 1243 vs Late PE 583
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CASE 2
• 32 years, Nullipara, GA 36.5, BMI 36

– Hypertension 14 days

– Dyspnoe 4 days

• Ecco cor
– hypokinesi in septum and apex, left ventricle not dilatated

– EF (ejection fraction) 27%

– NYHA IV

• Hb 14.4, platelets 241 000, ASAT 81, ALAT 74, haptoglobin < 0.2, 
U‐totalprotein/kreatinin‐ratio 548.

• SVRI > 5500 dynes.sec.cm‐5

• Pro‐BNP > 4000
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CASE 2

• IABP (intraaortic balloon pump)

• MgSO4

• Caesarean section

– continuous spinal anaesthesia

• Bleeding 1600 ml, B‐lynch suture

• After delivery: no dyspnoe lying flat

• Ecco cor 6 weeks postpartum: EF 45%, NYHA I‐II
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Clinica Chimica Acta 2010 Nov 11;411(21‐22):1591‐5 

sFlts – the soluble form of the type‐1 receptor of the vascular endothelial    
growth factor (VEGF)

Endoglin (sEng) – an endothelial receptor for transforming growth 
factor beta

PIGF – placental growth factor
VEGF – vascular endothelial growth factor
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WHY MONITORING CARDIAC OUTPUT?

• No studies verify a better outcome using
CO‐monitoring in the ICU

• ”..we are left with the physiological rationale as 
primary defense for monitoring…”
Pinsky M. Curr Opin Crit Care 2003
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• CO = HR x SV

• MAP = CO x SVR
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The LiDCOplus monitor – 2 algorithms

• PulseCO – continuous pulse power analysis

• LiDCO

– Measuring SV with lithium dilution technique

– Calibrated into the PulseCO

• A peripheral venous and arterial line

• Recalibration after delivery (?)
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E.Langesæter

A. Pauca



Haemodynamics in severe preeclamspia

Dyer et al. BJA 2010
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2 cases with severe PE – the same blood pressure

• CASE A

• BP 193/90 (135)

• HR 66

• CO 5.3 l/min

• SVR 1900

• CASE B

• BP 189/96 (130)

• HR 103

• CO 9.3 l/min

• SVR 1100
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POSTPARTUM

• CASE A
• BP 145/86 (110)
• HR 71

• SV 49
• CO 2.9 l/min
• SVR 2800

• Vasodilatation
• Plasma volume‐expansion

– 10 litre crystalloids (24 
hours)

• CASE B
• 147/79 (105)
• HR 64

• SV 141
• CO 9.0 l/min 
• SVR 900

• Diuretics
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”.., calibrated pulse contour or pulse power algorithms
may have a valuable future role, because only an 
arterial and peripheral line are required. Simply
measuring cardiac output and blood pressure allows
calculation of the systemic vascular resistance, which
guides the appropriate use of fluids, diuretics, 
vasodilators and, occasionally, inotropes.”
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ABORTION GA 21.6

• Renal causes or preeclampsia?
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2 hours before abortion
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4 hours after abortion
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20 hours after abortion
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ANAESTHESIA FOR CAESAREAN SECTION

• Spinal anaesthesia

• Oxytocin
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G. Sharwood‐Smith & G.B. Drummond
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12 Healthy – all hypotensive after SA
15 PE – 4 hypotensive after SA (2 superimposed PE)
Spinal catheter L3‐4, 16 G

‐ Procaine 0.2%, 5‐8 ml (C8‐T2)
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Langesæter et al. Anesthesiology 2008
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Evt pas carboto‐studie
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SPINAL ANAESTHESIA

31 women with severe PE
80 healthy pregnant women 
(unpublished data)
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OXYTOCIN
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Langesæter et al. Int J Gyn Obst 2006;95:46‐7

OXYTOCIN 5 IE i.v

ED95% 0.35 units (not in labour)

ED95% 3 units (in labour)

Carvalho et al. Obst Gyn 2004;104;1005‐10
Balki et al. Obst Gyn 2006;107:45‐50
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BJA 2008



Haemodynamics in severe preeclamspia

Dyer et al. Anesthesiology 2008;108:802‐11

2.5 IE
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5/18 women with severe preeclampsia had a
decrease in cardiac output after 5 units 
oxytocin i.v
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5 units oxytocin i.v
18 women with severe preeclampsia
80 healthy pregnant women
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• Anaesthetist involved early

• Screening with ecco cor (pro‐BNP)

• Focus on fluid balance (diuresis)

• Magnesium Sulphate

• Antihypertensive treatment postpartum

• Long‐time follow up 

• Impact on outcome? Reduced morbidity?
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• Antihypertensive treatment, SAP 150 mmHg
• MgSO4 and volume
• Continuous invasive blood pressure monitoring
• Titrated doses of oxytocin
• Continue antihypertensive therapy postpartum

– SAP < 140 mmHg
Labetolol, Adalat Oros 30 mg 

• Diuresis
– Volume
– Diuretics if dyspnoe
– Low treshold for ecco cor
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FUTURE RESEARCH
• Predicting risk in women with preeclampsia

– Use of non‐invasive techniques (echocardiography)

• How to randomise in this heterogenous patient group?

– Plasma volume expansion?

• PPCM and PE
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Semin.Perinatol. 2009, 33:196‐205.



Haemodynamics in severe preeclamspia

ACUTE FATTY LIVER OF PREGNANCY
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J Am Soc Nephrology 2010



Haemodynamics in severe preeclamspia



Haemodynamics in severe preeclamspia

Visser, Hypertension 1991
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Young
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Can umbilical pH be used as end point?

• Umbilical pH
– Can not be used for evaluation of “the best anaesthesia”

• Apgar

• Not sensitive enough…
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Clark 1989

Cardiac output 6.5 
SVR 1129              
MAP 93.5              
HR 93                    
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