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   monitoring haemostasis  
in surgical patients 

 

 

 
 

 

– preoperative testing  
• to identify pts at increased risk for 

perioperative bleeding  

 
– intraoperative monitoring 

• to identify pathological 
hemostatic changes in surgical 
procedures at risk 

• cardiac and vascular surgery 
• liver surgery 

– major resection 
– transplantation 

• orthopedic surgery (?) 
• trauma  / trauma surgery 
• obstetric emergencies 

 
– postop monitoring 

• bleeding tendency 
• tendency towards 

hypercoagulation 
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     perdite ematiche nella chirurgia maggiore:  

          come influenzarle 
 

 
• riduzione di perdite ematiche e di entità trasfusionale 

 
– miglioramento delle tecniche chirurgiche 

• approccio chirurgico 
• innovazioni tecnologiche 
 

– migliore comprensione modificazioni del profilo 
fisiologico perioperatorio  
• monitoraggio 
• terapia sostitutiva  
• manipolazione farmacologica 
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monitoraggio : le finalità 

 

 

 identificazione del problema 

 diagnosi  differenziale 

 guida al trattamento 

 conferma dell’effetto della terapia 
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the ideal test for the perioperative 
coagulation profile 

 

  

• simple to perform 

•  accurate 

•  reproducible 

•  reliable 

•  diagnostically specific 

•  cost-effective  
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emostasi: monitoraggio clinico  

  

laboratorio  
conta piastrinica  

PT  aPTT   TT  TR 

Fibrinogeno   

FDP / d-Dimero 

 ATIII (?) 
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    But ….. 

 

 

• conventional laboratory assessment of 
coagulation takes time. 

• 30 to 60 minutes lag time required for  
results of PT / aPTT 

 



anemo sud - 22 settembre 2011 



anemo sud - 22 settembre 2011 

 

 

• rapid detection and timely correction of  
haemostatic defects are the driving forces 
leading to the implementation of point-
of-care (POC) testing of haemostasis in 
the operating theatre 
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the ideal test 
 for the  perioperative coagulation profile 

 
 

• no single monitoring device / test  available with 
these characteristics 

• many provide useful information to guide patient 
management 

 combinations of these devices relevant to provide 
critical diagnostic insights  

• the importance of integrated monitoring to define 
perioperative coagulation profile  
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   Thromboelastography (TEG) 

 

 

 ..the methods is of more clinical relevance 
during surgery than a limited series of tests 
who looks only at the first stages of clot 
formation.. 

as with any form of monitoring, decision 
regarding therapeutic intervention should 
always be based on clinical ground in addition 
to the results of the tests 
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 The patterns of changes in shear-elasticity enable  
 

 the determination of the kinetics of clot formation and growth  

 the strength and stability of the formed clot 

 the strength and stability of the clot provides information about 
the ability of the clot to perform the work of hemostasis 

 the kinetics determine the adequacy of quantitative factors 
available to clot formation  
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• J Chir (Paris). 1958 Oct;76(3): 
 
 

• Data obtained from 
thromboelastography in the study of 
blood hypercoagulability in surgical 
patients. 
 
 
DE HAYNIN G, WITZ JP, BOURGON, 
WEISS AG. 
 
PMID: 13587597  

• [PubMed - OLDMEDLINE for Pre1966]  
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R time 
(reaction time) 

 

• R time 6 – 8 min 

– initiation of the test to the 
initial fibrin formation 

•  intrinsec pathw 

• correlated with 
– coagulation factors  

– aPTT 

• changes  
– Long R 

• anticoagulants 

• Coagulation factors deficit 

– Short R 

• Hypercoagulation  
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K time  

 

• K time (reaction time) 
– 2 – 4 min  

• from beginning of clot 
formation until TEG amplitude 
reaches 20 mm, (dynamics of 
clot formation) 

• correlated with 
–  fibrinogen 
– PLT  

• long K 
• anticoagulants 
• Fibrinogen deficit  

• short K 
• Increased fibrinogen level improve 

dPLT function 
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      a angle 

 
•  a angle  (Clot formation rate) 
• >50° 
• angle between the line in the middle of 

thromboelastogram and the line 
tangential to the developing "body" of 
the thombelastogram.  

•  acceleration (kinetics) of fibrin build up 
and cross-linking.  

 
– Fibrinogen 
– PLT 

• Reduced  
• Fibrinogen deficit 
• anticoagulants 

• Increased 
• Increased  fibrinogen 
• better PLT function (±) 
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      MA amplitude 

• 50 – 70 mm  
• Maximum Amplitude  
• strength of a clot  

– dependent on number and function 
of platelets and its interaction with 
fibrin (via GP . IIb/IIIa) 

• MA/ 60:  
• rate of amplitude reduction 60 min. 

after MA and represents the stability 
of the clot. 
 

• Correlated with  
– PLT number and function  
–  fibrin 
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clot lysis parameters 

 

• Clot lysis index (A60/MA *100)  

– Lysis index  

• > 85% 

• Clot lysis time 

–  (LY 30; LY 60) 

– Lysis index at 30 and  60 
mins  

• TEG AUC 
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Native after reperfusion 

TEG with Heparinase 

TEG after Protamine sulphate 100 mg  
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Cuvetta Semplice 

Cuvetta Eparinase 

R 
4,5 

K 
2,0 

Angle 
63,5 

MA 
59,3 
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                 Deficit di fattori 
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But….. 

• TEG has not gained universal 
acceptance, especially among 
hematologists.  

• The sensibility and sensitivity 
of TEG in the identification of 
the coagulation abnormalities 
are not well defined.  

• An abnormal trace is not 
always associated with 
abnormal bleeding and may 
resolve spontaneously without 
treatment. 
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Perioperative bleeding:  
surgical or not surgical… 

 

• surgical bleeding 

– failure to control bleeding vessels at the operative side  

• surgical technical problem 

• surgical technical solution 

 

• non surgical or “haemostatic bleeding” 

– failure of the haemostatic pathways 

• generalized oozing 
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Managing critical bleeding in the periop period :  
a team – based procedure 

 

 

• better surgical 
techniques 

– aggressive surgical 
/ invasive  
approach 

– innovative 
technologies 

• CUSA , Cavitron 

– fibrin glues 

 
• better understanding of the physiologic 

profile performed by anesthesia / 
CCM physicians  

– appropriate resuscitative  measures 

– ad hoc monitoring to understand 

the haemostatic derangements  

– appropriate correction of the 

hemostatic defects  

• blood components 

• drugs 

– treatment of the underlying cause(s)  

• if possible 
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…to correct the bleeding tendency….or disorders 

• Diagnosis of the underlying defect 
(hopefully) 

• in vitro testing of efficacy of correction 
of coagulation abnormalities with  

• blood components 

• pharmacological agents 
– DDAVP 

– Antifibrinolytic agents 

» tranexamic acid 

» Aprotinin 

» Protamine sulphate 

» rFVIIa 

• combination therapy 
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Fibrinogen 


