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Hemostasis of the pregnant

• Cause/aim

– 9 month preparation for delivery and blood loss

– Support of the uterus (and phoetus)

• Haematology

– Blood volume, „physiologic anaemia”

– hypercoagulation state

• It can mask former clotting disorder

• Circulation

– Vasodilatation

– CO 

– blood flow of uterus↑  (25% of CO)

– caval vein syndrome
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Solomon-BrJAnaesth-2012
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Normal values

• aptt, INR: norm

• fibrinogen 3,5-6,5 g/L

• platelet: slightly decreased

• d-dimer: elevated

• placenta: procoagulant

– high blood flow, harmful (much TF)

• TEG/ROTEM
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ROTEM pregnant vs. non-pregnant
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Huissoud-ThrombHaemost-2009
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PPH – role of fibrinogen

• No pool, decreases quickly in case of bleeding, dilution in case of
volume therapy, colloids cause pseudo-elevation

• Substitution: not much in FFP 

7

Charbit-JThrombHaemost-2007
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MASSIVE BLEEDING =

= MASSIVE HAEMOSTATIC DISORDER
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•Kozek-Lagenecker SA et al: Management of severe perioperative bleeding Guidelines from the… Eur j Anaesthesiol 2013;30:270
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ESA 2013
• Traditional tests

– Originally designed for deficiences and drug monitoring, NOT for
prognosting bleeding or guiding clotting therapy

– Too slow in emergency cases

– aPTT, PTT (INR)

» Just until the formation of the first fibrin filaments

– Fibrinogen level

» Indirect method: interferency with heparin, FDP, colloids

– Platelet count

– FII, FV, FVII, FVIII, FIX, FX, FXIII

» Deficiences

– other: e.g. D-dimer

• Viscoelastic POC tests

– Fast intraoperative diagnosis
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Clotting, diagnosis and therapy
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INR, aptt
(fibrinogen?, AT-III?, d-dimer?)
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Side effects of infusions on clotting

• Dilution effects (cristalloids + colloids)

– Clotting factors, plt, hgb

• Colloids

– Inhibition of PLT function

– Inhibition of 

fibrin polimerisation

– Induction of 

acquired vW syndrome

– Fibrinolythic tendency
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Bolliger-Anesthesiol-2010
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Massive bleeding, substitution w. FFP

• hypothermia!
– -10% factor activity/-1oC

– Measurement on 35-37oC

pseudonormalisation
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Wolberg JtTauma 2004, Hippala AnesthAnalg 1995, Chowdoury BrJHaemat 2004

(12 ml/kg FFP) (33 ml/kg FFP)
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Plasma

• 75% - dinamic plasma (depends on htc)

– We measure here, treat here

– If the cascade activates here: DIC

• 25% - static plasma (+glycocalix)

– Here happens everything
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Massive transfusion = dilution
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Sihler-Chest-2010
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Postpartum haemorrhage (PPH)
• Leading cause of maternal mortality/morbidity
• Should be avoided
• The treatment is suboptimal in many cases
• Causes: 4Ts

• Excessive blood loss: 
– pvn delivery: >500 ml; 
– Caesarean section: >1000 ml /0-24.ó

• Severe PPH:
– >1500ml loss or
– Hgb↓ >40 g/L     or
– PRBC demand ↑ >4 U     or
– Demand for intervention

• How much was that?
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There have been some bleeding…
•Normal blood loss: pvn delivery <500ml; Caesarean section <1000ml

•Severe PPH: >1500ml  or >4U PRBC or ΔHb>40 or intervention/embolisation
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Swabs with blood ml

10x10cm swab 60

30x30cm small swab 140

45x45cm large swab 350

1kg saturated swab 1000

Ø 50cm pool on the floor 500

Ø 75cm pool on the floor 1000

Ø100cm pool on the floor 1500

Blood only in the bed <1000

Blood in the bed and on
the floor

>1000

Bose-BJOG-2006
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ROTEM during PPH
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Solomon-BrJAnaesth-2012
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Causes of PPH – 4Ts

• TONE

– Uterine atony

– Inflammation due to infection

• TISSUE

– Placental complications (e.g. placenta previa, abruption)

• TRAUMA

– Physical injury (e.g. lacerations of cervix, perineum, vagina; injury
during Caesarean section, etc.)

• TROMBIN

– Congenital disorders

– Acquired disorders (hyperfibrinolysis)

– Low fibrinogen level
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Risk factors of PPH

• aptt/INR remaines normal for a long time during bleeding

• Result of lab tests tend to come slow (1 hour)

• Fast decrease in platelet count

• Fibrinogen level <2 g/L; this is the first to decrease

• FIBTEM-MCF: decreases earlier than the fibrinogen level

• Infusio, FFP: dilutes the clotting factors

• Colloids: deminishes clotting

• Bleeding patient tends to become hypothermic

• Do not detect fibrinolysis
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Problems in PPH

• Delay in therapy due to underestimation of blood loss

• Delayed approach to blood products (PRBC, FFP, PLT)

• Lack of  ”local major haemorrhage protocols”

• Lack of knowledge and education

• Insufficient interdisciplinal communication

• Chaos

• Ideal algorithm

– Obstetritian

– Anesthetist

– Hemostazeologist

22

Girard-CurrOpinAnesthesiol-2014
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ESA 2013
• Management of PPH

– Multidisciplinary team (obstetritian, anaesthetist, hemostazeologist)

– Escalation protocol
• uterotonics, surgical/endovascular procedures, procoagulants

– Use cell saver during Caesarean section

• Diagnostics
– The availability of aPTT and INR is not sufficient

– TEG/ROTEM can prove coagulopathy and hyperfibrinolysis

– Have to measure fibrinogen level for a pregnant who is bleeding
• <2: high risk of severe PPH

• Therapy
– Use transfusion protocol

– Therapeutic trigger of fibrinogen level should be higher

– Give tranexamic acid during Caesarean section and at PPHs

– rFVIIa last choice (when fibrinogen and PLT is normal(ized))
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•Kozek-Lagenecker SA et al: Management of severe perioperative bleeding Guidelines from the… Eur j Anaesthesiol 2013;30:270
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FXIIIa

rFVIIa

platelet

PCC, FFP

fibrinogen

hiperfibrinolysis?
(ROTEM/TEG; tranexamic acid)

Drug effect?
(ASA; OAC; heparine/LMWH)

Basic parameters:
(TC>35oC; pH>7.2; Cai>1mM/L; Hb>100g/L)

Surgical treatment (FXIV): (compression
bandage; MAST; pelvic compression; packing; etc.)

24rFVIIa conditions
•htc>24%
•PLT>50,000/µL
•pH≥7.2
• fibrinogen>1g/L
•T>34oC

problems
• dilution
• vW sy

FFP problems
• TRALI
• TACO

Modified after Görlinger, Kozek, Fazakas
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Step 1 (max 30 min) 
Vaginal bleeding>500/1000 ml AND 

stabile haemodynamics

• 2 large bore veins

• Cross match blood

• Volume

• Urinary catheter

• MEASURING blood loss

• Causes (4T)

– Tone?

– Tissue?

– Trauma?

– Trombin?

• Uterine compression (ultrasound)

• OXITOCIN 

3-5 IU as short infusion, majd 
40 IU/30 min

or

• CARBETOCIN (off-label use)

100 μg as short infusion

• Moderately persistent haemorrhage
consider

– MISOPROSTOL (off-label use) (PGE1)

• 100 μg SL/PR

• Severely persistent haemorrhage → 
Step 2

26

Girard-CurrOpinAnesthesiol-2014

CALL FOR HELP!
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Step 2 (max further 30 min)

Persistent severe bleeding AND 
stabile haemodynamics

• Prepare operating room

• Exclude uterine rupture

• Palpation / Ultrasound

• Suspected placental retention

• Manual removal

• Curettage (controlled by
ultrasound)

Logistics of blood products

• SULPROSTON (PGE2)

500 μg (max. 1500 μg/24h) in infusion

• 2 g tranexamic acid IV before
fibrinogen

• In case of severe blood loss
(>1500 ml)

– Fibrinogen 2g

– Consider RBC/FFP

27

Girard-CurrOpinAnesthesiol-2014

CALL FOR HELP!
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Step 3

Refractory severe bleeding AND  
stabile haemodynamics

or

shock

• Aims:

– Hemodynamic stability

– (Temporary) cessasion of bleeding

– Improve coagulation and anemia

– Organize Step 4

Uterine tamponade

• Balloon (or gauze packing)

• Cessasion of bleeding

– I/HDU

– Deflate balloon after 12-24 h

• Persistent or resurgence of bleeding

– W. balloon in situ or after deflation

– Consider repeating balloon

– Step 4

• Target values

– Hb >80-100 g/L; PLT: > 50 G/L

– SBP > 80 Hgmm; pH: >7.2

– T: >35°C, Cai: >0.8 mM/L
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Girard-CurrOpinAnesthesiol-2014

CALL FOR HELP!
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Step 4

Unstabile haemodynamics

• Definite (surgical) treatment

– Laparatomy / vascular clamps / 
compression

↓

• Stabilization →

– Hemodynamics / temperature / 
coagulation (consider rFVIIa)

Stabile haemodynamics

• Definite (surgical) treatment

– Compression sutures

– Vascular ligation

– Hysterectomy

• Embolisation
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Girard-CurrOpinAnesthesiol-2014

Criteria for transfer
• Lack of surgical/interventional equipments

of lack of experienced personel
• Temporary stop of bleeding through

tamponade
• Hemodynamic stability for transport
• Existing SOP in the target hospital

Conditions of rFVIIa
• pH >7.2
• Fibrinogen >1.5 g/L
• PLT: >50 G/L
• Hyperfibrinolysis excluded/treated

Dosage: 60-90μg/kg bolus, 
Can be repeated after 20 min

CALL FOR HELP!

Persistent bleeding
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Take Home Messages

• Vigilance (something may happen…)

• Avoid underestimation of blood loss

• Fast diagnosis and fast therapy

– POC, if availble (lab tests can be too slow)

– Substitute differencially

– Substitution of PRBC

• Tranexamic acid!, fibrinogen!, platelets!

– give rFVIIa if everything is normal(ized)

• Importance of good organization

– Local interdisciplinary algorithms are needed!!!
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Mulţumesc
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