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Analysis of coagulation process based on frequency- domain analysis of thrombelastographic
parameters

MOU Qiongyao, ZHOU Qi, LIU Shengxiong
School of Pharmacy and Bioengineering, Chongqing University of Technology, Chongqing 400054, China

Abstract: Compared with the conventional detection methods, thrombelastography (TEG) allows dynamic observation of the
entire process of platelet aggregation, coagulation and fibrinolysis for rapid and accurate evaluation of the overall coagulation
function. But the various evaluation parameters of TEG cause much complexity and confusion for the clinicians in making a quick
and effective evaluation of the patient's condition. Herein we use a frequency-domain analysis-based method for studying different
types of TEG patterns by assessing TEG parameters in the context of the working principle of TEG. We also explored the
frequency-domain characteristics of TEG and proposed a set of frequency-domain evaluation parameters with a reduced number
of TEG parameters to facilitate clinical evaluation of the patient's condition. The experimental results showed that the frequency-
domain parameter Fm (the maximum spectrum value) and Af (band width) were correlated with K time, TMA, o angle and the
maximum amplitude. The range of the parameters directly reflects the changes in the coagulation process that have physiological
and pathological significance.
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Fig.1 Thrombelastography tracing parameter
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Fig.3 Thrombelastography signals and their spectrograms
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Tab.1 Clinical parameters of each sample

Parameters Sample 1 Sample 2 Sample 3
K/min 0.8 1.6 2.4
a/° 80.1 723 58.3
MA/mm 82.0 43.6 43.8
TMA/min 21.6 13.3 21.2

MA: Maximum amplitude; TMA :Time to maximum amplitude
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Tab.3 Frequency—domain parameter values of each sample

Parameters Sample 1 Sample 2 Sample 3
Fm/mm 63.69 32.65 27.47
Af/Hz 0.044 0.037 0.026

Fm: Maximum spectrum value; Af: Band width
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Fig.4 Thrombelastography clinical examination chart and the corresponding spectrograms
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Tab.3 Parameter ranges of sample

005 01 015 02
Frequency/Hz

Parameters K/min a/° MA/mm TMA/min Fm/mm Af/Hz

Normal 1.2-2.8 55.0-72.3 56.5-66.5 17.1-34.6 36.91-50.29 0.017-0.038
Platelet hypercoagulability 0.8-1.0 76.7-79.5 76.1-78.5 15.9-21.3 57.83-57.91 0.040-0.059
Enzymatic & platelet hypercoagulability 0.8-1.1 78.2-80.1 75.1-83.0 16.6-21.6 63.69-66.98 0.044-0.054
Low platelet function 1.6-5.0 50.1-72.3 30.5-51.4 13.3-32.6 15.57-33.67 0.019-0.023
Low clotting factors 2.5-15.1 14.5-59.0 24.2-61.2 30.8-32.9 10.11-34.63 0.009-0.032
Low fibrinogen level 4.8-12.9 29.5-39.5 15.0-56.0 33.9-39.1 16.98-35.68 0.009-0.015
Range 0.8-15.1 14.5-80.0 25.0-83.0 13.3-37.1 10.11-66.98 0.009-0.059
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Tab.4 Frequency—domain parameter ranges in 3 states

States Fm/mm Af/Hz

Normal 36.91-50.29 0.017-0.038
Hypercoagulability 57.83-66.98 0.040-0.059
Hypocoagulability 10.11-35.68 0.009-0.032
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Fig.5 Relationship between thrombelastography clinical parameters and frequency—domain parameters
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