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Which statement is correct? 

0%

84%

2%

15% 1.  PBM = Perioperative severe Bleeding Management  

2.  POB = Patient-oriented Bestseller  

3.  NATA = Network of Advancement of Transfusion Alternatives 

4. ESA = European Society of Allergologists 

Which statement is correct? 
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• minimal 

• severe  
  > 20% blood volume loss 

• life-, organ-threatening 
 e.g. intracranial, intraocular 

• massive  
 > 100% blood loss in 24 h 

 > 50% blood loss in 3 h 

 > 150 ml/min in 20 mins 

 > 1.5 ml/kg/min in 20 mins 

 > 6 U PRBC in 24 h 

Definitions of PeriOperative Bleeding 
 



Severe POB  

emergency 

risk factor for anaemia 

risk factor for transfusion 

risk factor morbidity/mortality 

increases ressource use & costs 



increased patient safety 

reduced incidence of  

  anaemia 

  allogeneic blood transfusion  

 coagulopathy 

  tissue hypoperfusion  

 

job satisfaction, stress tolerance 

Reductions in POB 

predictors for survival 



Contents  

• eye-on workshop  

• case discussions & voting 

• e-tools for daily clinical practice 

 

„Time is life!“ 



 
Conventional coagulation tests 



Viscoelastic POC tests     

ROTEM® TEM Innovations 

TEG Analyzer®, Haemoscope 

rotating pin  
(+/  - 4.75 °) 

diode 

detector 

disposable cuvette 
blood 

heating/cooling device 

light 



 
Viscoelastic point-of-care tests 

ROTEM / TEG 



 

www.perioperativebleeding.org 

 



Algorithm & triggers 

We recommend the application of transfusion algorithms 
incorporating predefined transfusion triggers to guide 
haemostatic intervention during intraoperative bleeding  

1B 
 
We recommend the application of transfusion algorithms 

incorporating predefined transfusion triggers based on POC 
coagulation monitoring assays to guide haemostatic 
intervention during cardiovascular surgery  

1C 

Eur J Anaesthesiol 2013; 30: 270-382  

http://www.euroanesthesia.org/


protocolized care 
= 
personalized care 



Thromboelastometry ROTEM® 
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Normal ROTEM traces 



What does this ROTEM trace shows us?  

7%

4%

5%

25%

59%
1. Normal EXTEM 

2. Normal INTEM 

3. Normal FibTEM 

4. Deteriorated HEPTEM 

5. APTEM showing hyperfibrinolysis  

What does this ROTEM trace shows us?  



How would the ROTEM trace look like  
if the patient is on aspirin? 

4%

23%

17%

28%

29% 1. CT EXTEM prolonged 

2. CT INTEM prolonged 

3. CT INTEM and EXTEM prolonged 

4. No changes of normal tracing 

5. CT FIBTEM shortened 

How would the ROTEM trace look like  

if the patient is on aspirin? 



Case 1 - intraoperative data in vascular surgery 



What could be the underlying coagulopathy? 

42%

10%

10%

15%

22% 1. Dilutional coagulopathy 

2. Low platelet count 

3. Coumarin therapy 

4. Hyperfibrinolysis 

5. Heparin effect 

What could be the underlying coagulopathy? 



Confirmatory HEPTEM Assay 



Case 2 - intraOP data in intracranial surgery  



Diffuse bleeding: What is your next step? 

18%

13%

18%

17%

34% 1. Administration of TXA 

2. Transfusion of FFP 

3. Transfusion of cryo 

4. Administration of protamin 

5. Transfusion of platelets 

Diffuse bleeding: What is your next step? 



Confirmatory APTEM Assay 

EXTEM APTEM 



Case 3 – severe postoperative bleeding 

after 10 min 



after 20 min 
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Diffuse bleeding: What is your next step? 

17%

4%

42%

26%

11% 1. Administration of TXA 

2. Transfusion of FFP 

3. Transfusion of cryo 

4. Administration of protamin 

5. Transfusion of platelets 

Diffuse bleeding: What is your next step? 



Case 4 – no heparin has been given 

INTEM EXTEM 

FIBTEM 

INTEM 

FIBTEM 



Diffuse bleeding: What is your next step? 

12%

37%

29%

11%

11% 1. TXA 

2. Protamin 

3. PCC 

4. FVIII 

5. FXIII 

Diffuse bleeding: What is your next step? 

EXTEM INTEM 

FIBTEM 



Hemophilia A (FVIII 3%) 

Confirmatory ROTEM-modified test 

EXTEM INTEM 

FIBTEM 

  with FVIII addition INTEM 



fibrinogen deficit 

Case 5 –  
severe bleeding  

during scoliosis repair 



Which intervention 
has been done? 

0%

0%

0%

100%

0% 1. TXA 

2. Protamin 

3. PCC 

4. FVIII C 

5. FI C 

Which intervention 
has been done? 



According to the ESA guidelines  
on severe perioperative bleeding management 
fibrinogen concentrate should be considered … 

10%

5%

22%

63% 1. if fibrinogen concentration is < 1.5-2 g/L (GRADE 1C) 

2.  if there are signs of hypofibrinolysis in ROTEM or TEG 

3.  if high fibrinogen function is suspected or proven 

4.  if platelet aggregation is decreased 

According to the ESA guidelines  
on severe perioperative bleeding management 
fibrinogen concentrate should be considered … 



Which is the recommended haemoglobin target  
in active severe perioperative bleeding  

according to the ESA guidelines? 

75%

2%

5%

18% 1. 10-12 g/dl 

2.  >13 g/dl 

3.  5 g/dl 

4.  7-9 g/dl 

Which is the recommended haemoglobin target  
in active severe perioperative bleeding  
according to the ESA guidelines? 



e-tools for daily clinical practice:  

„applications“ for smartphone 

• TIC app 

• P P H app 

• Dabigatran app 

• Hip fracture  app 

• ABC guideline  app 

• ESA guideline webapp 

• RA & anticoagulants app 





 



 





Eur J Anaesthesiol 2013; 30: 270-382  





 



 

„Translate“ guidelines into  
your clinical reality 

www.nataonline.com 



severe POB > 20 % loss in blood volume  
 

therapy is a concert of targeted actions  

… heparin effect, hyperfibrinolysis, factor VIII deficiency, 

fibrinogen deficiency … 

… pathophysiology-oriented, fast, cost-effective … 

  

ESA guidelines exist EJA 2013; 30: 270 

Conclusions 


