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Overview 

• Coagulation changes in 
– liver disease  

– liver transplantation 

• Why conventional lab tests are of limited 
value 

• What global viscoelastic tests (VETs) can tell us 

• How we use VETs in liver transplantation – 
treating TEG parameters 

• Impact on transfusion and outcome 



COAGULATION CHANGES IN LIVER 
DISEASE AND TRANSPLANTATION 
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Liver disease does NOT cause an 
autoanticoagulated state 

 
• DVT and PE occur in cirrhotics 

 
• PVT 8-26% of cirrhotics 
 
• Hypercoagulable viscoelastic parameters frequently 

seen (esp in cholestatic liver diseases + ALF with SIRS) 
 

• Prophylactic FFP to treat INR is inappropriate and may 
lead to excess morbidity  
 

• Transfusion free transplants increasingly common 
 



From this complex ‘rebalanced’ baseline…. 

The intraoperative minefield of transplantation…  
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LIMITATIONS OF CONVENTIONAL 
LABORATORY TESTS 
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No correlation between PT/INR and Clotting time on VET 
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INR 

G Value (3.2 -7.1 dyne/cm) 

No relationship between INR and presence of TEG hypercoagulability 





GLOBAL VISCOELASTIC ASSAYS 



TEG ROTEM 



Next generation TEG 6s 

Utilises novel resonance frequency viscoelasticity 
measurements & microfluidic cartridge technology 

 

 

Increased reliability/reduced variability 
Reduced training 
Increased accessibility 

Multiple assays from small sample 
Minimises pipetting 
Reduced sensitivity to vibrations 



 
What global viscoelastic assays can tell us 

 
1. Is clot forming and how rapidly? 

 Pro and anti-coagulant activity 

2.   How strong is the clot? 

 Platelets and fibrinogen 

3.   Is the clot stable? 

 Fibrinolysis and FXIII 

 

Bedside 

Real time 

 



USE OF GLOBAL VISCOELASTIC ASSAYS 
AND TREATING TEG PARAMETERS IN 
LIVER TRANSPLANTATION 
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How we use POC tests in liver transplantation 

 
Routine serial analysis of TEG, FBC, 
INR and ABG at:   
 1: Baseline 
 2: Dissection: hourly  
 3: Anhepatic 
 4: 5 mins post reperfusion 
 5: 30 mins post reperfusion 
 6: End of case 
 
Increased frequency of analysis if 
active bleeding 
 
Local availability of factor conc 

POC Laboratory next to Liver Theatre, Royal Free 



Hypocoagulable 

Prolonged R time 
Reduced α angle 
Reduced MA 

- Check surgical field 
- Dry – do nothing 
- Wet – clotting factors FFP 

Management? 



Dilutional coagulopathy 

‘ARROWHEAD’ TRACE 
Loss of thrombin  
generation 

Management? 
- Support Thrombin generation 
- Avoid further dilution with volume 
- Prothrombin Complex Conc 
- Fibrinogen Conc 
- Platelets 



Low Fibrinogen 

Low MA 
 
 
 
 
 
 
 
 
Low fibrin MA 

Management? - Assess field  
- Supplement fibrinogen 
- Cryo or fibrinogen conc 



Low Platelets/dysfunction 

Low MA 
 
 
 
 
 
 
High normal fibrin MA 

Management? - Assess field  
- Dry field – do nothing 
- Wet field – Platelets  



Hyperfibrinolysis 

Accelerated clot breakdown 
Clot instability 

Management? - What stage are you at? 
- Is there visible clot dissolution? 

 
- Dissection/Anhepatic: TXA 1g + 
- Post reperfusion: expected and 

not usually clinically significant – 
may not require treatment 



Detection of Heparin (or HLE) 

Native TEG – no clot initation due to 
presence of heparin (endogenous – 
endothelial glycocalyx) 
 
With heparinase cup – reveals 
underlying clotting potential 
 

Management? - What stage are you at? 
- Is there clinically significant bleeding? 
- Common post reperfusion – rarely        
clinically significant  
- If bleeding – consider low dose 
protamine 
 



Hypercoagulability 

Short R time 
Increased α angle 
Massive thrombin 
generating potential 
Increased MA 
G value 

Management? 
- Risk of thromboembolic 

complications eg hepatic artery 
thrombosis 

- Early prophylaxis  
- Heparin anticoagulation 



CONTEXT is everything… 

  
Always assess operative field: dry or wet?  

 

 

 

 

 

 

 

 

 

Where in the transplant are you? 
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IMPACT ON OUTCOMES  







Why avoiding transfusion of blood 
products is desirable 

Ramos E et al. Liver Transpl. 2003 
Intraoperative red blood cell transfusion in liver 
transplantation: influence on patient outcome, prediction 
of requirements, and measures to reduce them. 

de Boer MT et al. Anesth Analg. 2008 
The impact of intraoperative transfusion of platelets 
and red blood cells on survival after liver 
transplantation.  



Summary 

• Rebalanced coagulation in liver disease 

• Dynamic predictable and unpredictable 
haemostatic changes during transplantation 

• Limitations of conventional lab tests to 
describe and detect 

• Comprehensive and clinically relevant 
information from viscoelastic tests 

• Reduction in transfusion with VETs and why 
this is desirable 
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