Thromboelastog

Paul Wisniewski, DO
Medical Practice Improvement Project
10/3/2024

@-Cutting Edge Surgical Medical Group



Disclosures

Cutting Edge P

Surgical Medical Group

@-Cutting Edge Surgical Medical Group




* 3. What are the advantages and
disadvantages ?

* 4. Learning how to read and interpret the
TEG Tracings
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viscoelastic properties of whole blood clot
formation under low shear stress TEG shows
the interaction of platelets with the coagulation

cascade (aggregation, clot strengthening, fibrin
cross-linking and fibrinolysis)"
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cup in a limited arc filled with sample that
engages a pin/wire transduction system as clot
formation occurs. The cup oscillates slowly
around a submerged torsion pin, and as
coagulation occurs, the pin adheres to the clot
and moves. The magnitude of pin motion is
directly related to the clot’s strength.
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Clot Formation Fibrinolysis

Clot strength
(Platelets/Fibrin)

Ly30

TEG 101

[* a
Enzymatic Polymerization Thrombolysis
Clotting time Clot kinetics Clot stability
(Coagulation Factors) Clot breakdown
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What Does

 Amplification (K)

* Represents time taken to achieve a certain
level of clot strength due to thrombin and
activation of platelets (where r-time = time
zero)

e Usually, 20 % of clot strength
* Need for cryoprecipitate
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* Need for DDAVP
 Maximum Amplitude (MA)

e A function of the maximum dynamic
properties of fibrin and platelet bonding via
GPIIb/llla and represents the strongest point
of fibrin clot and correlates to platelet
function: 80% platelets; 20% fibrinogen.

it
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What Does
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Normal
A, K. MA, Angel- normal

Anticoagulantshaemophha
Faclor deficiency
A K- prolon ped;
MA; Angle: decreased

Plalelet Dhockers
Thrombocyropeniathrombocriopathy
A noemal, K proongsd,

MA: decreased

Fibnmolys:s (UK, SK, or 1-FA)
Presence of t-PA
A norma|
MA: cuntinu bus decreass
LY30 > 7.5%; WBCU30 < 97.5%,
LYED > 15 0% WSCLBO < 85%

Hypsrcoagulztion
A, K: decregsed
MA, Angle: increased
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Sege |
Hypsrcoagu iadle state wih
sacorndary fibenalysis

Stage 2

Hypercoaqo @ahls sia
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REPLACEMENT ALGORITHM:
R time (mm)
7-10: 1 unit FFP or 4ml/kg
11-14: 2 units FFP or 8mi/kg
>14: 4 units FFP or 16mli/kg
MA (mm)

48-54: 0.3mcg/kg DDAVP

41-48: 5 units platelets

S 40: 10 units platelets
Alpha (degree)

< 45: 0.6u/kg cryoprecipitate
EPL (percent)

2 7.5: give fibrinolytic of choice

R = Time elapsed until clotting onset and represents activation of clotting factors. When this value is elevated, there is a deficiency of

clotting factors, which should be replaced with FFP

MA = Maximum amplitude. Gremst strength of dot and a dlrect function of properties of fibrin and platelet bonding and function.

Whenthlsvaluelslow,m atient should receive platelets.
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Normal
Hypercoagulable states
Heparin|warfarin
DIC
Qualitative|quantitative Intravascular thrombosis
platelet defect with secondary
hyperfibrinolysis
o DIC
Hyperfibrinolysis 5 Platelet coagulation
« . factordepletion
C -

8007 1ime to MRTG

600+ s *+—Max rate thrombus generation (MRTG

400+

MA LY30
c
% 200~ Thrombus generation
0
R K Angle MA G EPL LY30 ct - «—Lysis
min min deg mm disc % %
5-10 1-3 53-72 50-70 4.5k=11k  0-15 0-8 3103 -200+ :
Coagulation faciors  Elbrinogen  Platelets Fibrinolysis . Maxame ve
MRlong Klong ILas53  IHMAsS50mm IfLY30 = 8% t
give FFP give cryo give pits give TXA .
(also, cryo) -400- Time to max rate lysis

@Cutting Edge Surgical Medical Group C___J

utting ‘Ea{gg

i



onepugemu.mm linktothe [E]% .-E

B most current
¥ @nickmmark ™, oS &

THROMBOELASTOGRAPHY (TEG) by nick Mark mo i

General Principle Specific Pathologies
* A small cuvette is rotated to simulate sluggish venous flow and stimulate clot NORMAL
formation.

* The resistance to rotation due to the mass of the clot is measured, which )(N_Mm diduresiare
allows the kinetics of clot formation to be assessed. exaggerated for emphasis
* This provides information about clot formation and breakdown, and also Delayed clot formation
reflects problems with coagulation cascade and platelet function. ANTICOAGULANTS *R prc *a angle decreased
* This is displayed graphically as time (min) versus thromboelasticity (in mm). FACTOR DEFICIENCY reased

*K prolonged
=

Decreased clot strength

PLATELET BLOCKERS *R normal *a angle normal
*K prolonged “MA decreaser

q e —

FIBRINOLYSIS Accelerated clot breakdown

CLOT FORMATION THROMBOLYSIS 'R f}g"@'

Explaining the numbers
* R - reaction time - latency until clot formation begins as (normal 3-9 min) HYPERCOAGULABLE
defined by an amplitude of 2 mm STATE
* K- Kvalue - time from the end of R until the clot reaches (normal 0.5 to 3 min)
20mm - reflects speed of initial clot formation

* a - alpha angle - the angle tangent to the curve at K (normal 54-80 degrees)
* MA - maximum amplitude - reflects total clot strength  (normal 51-78 mm)

* Lysis time (LY30) - % lysis after 30 min - reflects the (normal 0-9%)
fibrinolysis stage of clot development

Accelerated clot formatio
*R decreased -a angle increasec
*K shortened

Accelerated clot formation & breakdown
*R decreased » increased
*K shortened <“MA increased

TEG guided resuscitation protocols

Advantage: Results available promptly: K, R within 5 minutes,
MA and a-angle within 15 minutes, and LY30 within

45 minutes.

What do do?

* Increased R time => FFP

» Decreased a angle => cryopreciptate

* Decreased MA => platelets (consider DDAVP)

* Fibrinolysis => transexamic acid (or aminocaproic acid)

*K prolonged

v1.0 (2020-04-01)
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Disclaimer for Presentations

* The presentations are for informational purposes only and are not intended to replace professional medical judgment. They
should be used as a reference and adapted to the specific needs of individual patients.

* Application of these presentations should be made by healthcare providers, taking into account the unique medical history,
condition, and circumstances of each patient.

* While Cutting Edge Surgical Medical Group strives to provide the most accurate, up-to-date, and evidence-based information,
we cannot guarantee that all content on the website is free from errors, omissions, or outdated information. Medical knowledge
evolves rapidly, and presentations may be updated periodically.

* Cutting Edge Surgical Medical Group does not assume responsibility for the outcomes of any medical decision or intervention
based on the use of these presentations. The use of this information is at the user's own discretion.

* Healthcare providers are encouraged to consult the latest peer-reviewed research, professional standards, and individual patient
assessments before making clinical decisions.

For specific medical concerns, treatment advice, or patient management, please consult directly with a qualified healthcare provider.
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