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EDITORIAL VIEW

Perioperative coagulation monitoring: a new 
dimension
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ABSTRACT
Perioperative coagulation monitoring is essential to identify surgical patients who are likely to bleed 
and to guide hemostatic therapy accordingly. In addition, surgery induces hypercoagulable state and 
its monitoring may play a role in reducing the incidence of thrombotic or thrombo- embolic events. 
There is a wide spread use of antiplatelet drugs by cardiologists and the monitoring and management 
of platelet dysfunction also becomes a vital task for anesthesiologist. Routine preoperative coagulation 
investigations are static tests which looked at the various parts of coagulation cascade is isolation. These 
tests have several limitations including reporting delays and inability to detect platelet dysfunction. Point 
of care testing (POC), with the use of viscoelastic testing has emerged as an alternative option for patient 
management during surgery. This editorial highlights the new concepts in coagulation and monitoring 
strategies.
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The concept of coagulation process and its 
monitoring during perioperative period has changed 
over the last decade. Previous coagulation cascade 
model has been replaced by cell based model of 
thrombin generation,1 in which hemostasis occurs 
in different cell surfaces in three overlapping steps. 
First phase occurs on tissue factor bearing cells 
followed by amplification phase where platelets 
and co-factors are activated in order to prepare 
for large-scale thrombin generation. The third 
phase is called propagation phase, characterized 
by formation of large amounts of thrombin on 
the surface of activated platelets. This cell based 
model of hemostasis cannot be assessed by routine 
coagulation tests.

Perioperative coagulation monitoring starts with 
proper preoperative history, physical examination 
and laboratory tests. History must be taken well 
in advance for further testing and therapeutic 
measures. Apart from other bleeding related relevant 
questions, drug history must include questions 

about any antiplatelet or anticoagulant medications. 
There is a widespread use of antiplatelet drugs by 
cardiologists and the monitoring and management 
of platelet dysfunction also becomes a vital task for 
the anesthesiologist.

Coagulation monitoring not only has a role in 
predicting postoperative bleeding but it is also 
essential to detect the intraoperative causes of 
bleeding and to guide hemostatic therapy. In 
addition, surgery induces a hypercoagulable state 
and its monitoring may play a role in reducing 
the incidence of thrombotic or thrombo-embolic 
events. For this reason both pro and anticoagulant 
factors need to be assessed repeatedly.

Routine preoperative coagulation investigations 
(PT, aPTT, bleeding time, platelet count and 
fibrinogen level) are static tests which assess the 
various parts of coagulation cascade in isolation. 
During intraoperative period these tests are poor 
predictors of bleeding as they are being performed 
in the laboratory utilizing patient’s plasma at 
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standard temperature of 37 °C rather than whole 
blood tests at patient’s own body temperature. 
These tests have been proven to be of little value 
and have no role in assessing fibrinolysis and 
platelet function during surgery. 

Point of care (POC) testing, has emerged as an option 
for patient management during perioperative care. 
These tests are performed at bedside usually by 
a non-laboratory person (an anesthesiologist in 
the operating room).  POC tests include simple 
anticoagulation monitoring devices (ACT), tests 
to assess primary hemostasis and platelet function 
(PFA-100/200, modified platelet aggregometry) 
and viscoelastic coagulation monitoring (TEG, 
ROTEM, Sonoclot). POC tests are more expensive 
but are associated with better outcome,2 when 
compared with routine laboratory tests. POC tests 
speed up the diagnosis of coagulopathies during 
intraoperative period which led to specific goal 
directed hemostatic therapy and help in minimizing 

exposure to allogenic blood products.3 Platelet 
function analyzer and TEG are also very helpful in 
deciding the timing of surgery in patients who are 
on dual antiplatelet therapy.4 

Viscoelastic tests (TEG/ROTEM) are dynamic tests, 
which looked at the global functional assessment 
of coagulation/fibrinolysis. These tests not only 
assess platelet function but can also be used for 
quantification of heparin effect during cardiac 
surgery. Hypercoagulability can also be easily 
diagnosed by viscoelastic POC tests. It may help in 
reducing the incidence of deep venous thrombosis, 
pulmonary embolism and myocardial infarction in 
postoperative period.

Conflict of interest: None declared by the author.

Author’s contribution: The author contributed in the literature 
search, data analysis and manuscript preparation, and accepts full 
responsibility for the material presented.



1. Roberts HR, Hoffman M, Monroe 
DM. A cell-based model of thrombin 
generation. Semin   Thromb Hemost 
2006;32 Suppl 1:32-38. [PubMed] [Free 
full text] doi: 10.1055/s-2006-939552

2. Preisman S, Kogan A, Itzkovsky 
K, Leikin G, Raanani E. Modified 
thromboelastography evaluation 
of platelet dysfunction in patients 
undergoing coronary artery surgery. Eur 
J Cardiothorac Surg 2010;37:1367-1374 

[PubMed] [Free full text] doi: 10.1016/j.
ejcts.2009.12.044

3. Deppe AC, Weber C, Zimmermann 
J,  Kuhn EW, Slottosch 
I, Liakopoulos OJ, et al. Point-
of-care thromboelastography/
thromboelastometry-based coagulation 
management in cardiac surgery: a 
meta-analysis of 8332 patients. J Surg 
Res. 2016;203:424-433 [PubMed]

4. Mahla E, Suarez TA, Bliden KP, et 

al. Platelet function measurement-
based strategy to reduce bleeding 
and waiting time in clopidogrel-treated 
patients undergoing coronary artery 
bypass graft surgery: the timing based 
on platelet function strategy to reduce 
clopidogrel-associated bleeding related 
to CABG (TARGET-CABG) study. Circ 
Cardiovasc Interv 2012;5:261-269 
[PubMed] [Free full text]

REFERENCES

https://www.ncbi.nlm.nih.gov/pubmed/?term=Semin+++Thromb+Hemost+2006%3B32+Suppl+1%3A32-38
https://www.thieme-connect.com/DOI/DOI?10.1055/s-2006-939552
https://www.thieme-connect.com/DOI/DOI?10.1055/s-2006-939552
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eur+J+Cardiothorac+Surg+2010%3B37%3A1367-1374
http://ejcts.oxfordjournals.org/content/37/6/1367.long
https://www.ncbi.nlm.nih.gov/pubmed/?term=J+Surg+Res.+2016%3B203%3A424-433
https://www.ncbi.nlm.nih.gov/pubmed/?term=Circ+Cardiovasc+Interv+2012%3B5%3A261-269
http://circinterventions.ahajournals.org/content/5/2/261.long

