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Viscoelastic testing inside and beyond the operating room
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Abstract: Hemorrhage is a major contributor to morbidity and mortality during the perioperative period.
Current methods of diagnosing coagulopathy have various limitations including long laboratory runtimes,
lack of information on specific abnormalities of the coagulation cascade, lack of in vivo applicability, and
lack of ability to guide the transfusion of blood products. Viscoelastic testing offers a promising solution
to many of these problems. The two most-studied systems, thromboelastography (TEG) and rotational
thromboelastometry (ROTEM), offer similar graphical and numerical representations of the initiation,
formation, and lysis of clot. In systematic reviews on the clinical efficacy of viscoelastic tests, the majority of
trials analyzed were in cardiac surgery patients. Reviews of the literature suggest that transfusions of packed
red blood cells (pRBC), plasma, and platelets are all decreased in patients whose transfusions were guided by
viscoelastic tests rather than by clinical judgement or conventional laboratory tests. Mortality appears to be
lower in the viscoelastic testing groups, despite no difference in surgical re-intervention rates and massive
transfusion rates. Cost-effectiveness studies also seem to favor viscoelastic testing. Viscoelastic testing has also
been investigated in small studies in other clinical contexts, such as sepsis, obstetric hemorrhage, inherited
bleeding disorders, perioperative thromboembolism risk assessment, and management of anticoagulation for
patients on mechanical circulatory support systems or direct oral anticoagulants (DOACs). While the results
are intriguing, no systematic, larger trials have taken place to date. Viscoelastic testing remains a relatively

novel method to assess coagulation status, and evidence for its use appears favorable in reducing blood

product transfusions, especially in cardiac surgery patients.
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Background

Hemorrhage in the perioperative period is a significant
cause of patient morbidity and mortality after major surgery
(1,2). An estimated one-third of post-surgical bleeding
is the result of non-surgical, medical coagulopathy (3).
Coagulopathy further increases risk of bleeding
complications and requires both timely diagnosis as well
as correction (4). Perioperative coagulopathy is frequently
multifactorial, including dilution of plasma volume with

intravenous fluid or packed red blood cells (pRBC),
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consumption of coagulation factors from ongoing bleeding,
administration of antithrombotic medications such as
heparin or antiplatelet agents, or patient-specific conditions
such as end-stage liver disease, or inherited factor
deficiencies.

The treatment for perioperative bleeding consists of the
transfusion of blood products. Anemia is corrected by means
of transfusion of pRBC and treatment may be guided by
patient hemoglobin or hematocrit levels, clinical symptoms,
or elected empirically in settings of active hemorrhage.
The correction of coagulopathy entails primarily the use
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of thawed plasma, cryoprecipitate, or platelets. Plasma
contains all plasma coagulation factors. Cryoprecipitate is
prepared from plasma, and contains fibrinogen, factor VIII,
von Willebrand factor, factor XIII, and fibronectin, in a
small infusion volume. Platelets are transfused to correct
both quantitative deficiencies as well as qualitative platelet
defects in patients (5). Additional factor concentrates more
recently approved for use in the US include concentrated
fibrinogen, prothrombin complex concentrate (PCC), and
recombinant factor VIIa (6).

Blood products are valuable resources, because of
both scarcity and cost, and carry not-insignificant risks
of transfusion-related morbidity, such as transfusion-
related acute lung injury (TRALI), transfusion-associated
circulatory overload (TACO), viral or bacterial infection,
and recipient immunomodulation (7,8). As such, the
decision to transfuse should be made judiciously using
both clinical and laboratory data. In situations of massive
hemorrhage and shock, such as trauma, transfusion and
blood component therapy may be prescribed empirically.
Whenever possible, laboratory data should guide the use of
blood products.

A complete blood count (CBC) can assess hemoglobin,
hematocrit, and platelet count, and various point-of-
care devices in clinical use can approximate values with
reasonable accuracy (9,10). Traditionally, to assess
coagulopathy, the prothrombin time (PT) and international
normalized ratio (INR) were used to assess the extrinsic
and common pathways, while the activated partial
thromboplastin time (aPTT) was used to assess the intrinsic
and common pathways. A laboratory fibrinogen level may
supplement these basic coagulation tests. However, these
tests have a variety of limitations including laboratory
turnover times, lack of specificity regarding the quality of
the clot formed or fibrinolysis and inability to predict risk
of bleeding or clotting ability as the tests are performed
in the absence of platelets and other blood components
in a standardized environment (11,12). More recently,
viscoelastic point-of-care testing has shown promise in
diagnosing perioperative coagulopathy and targeting blood
products to specific clot defects.

Viscoelastic testing

Viscoelastic testing in general refers to several commercially
available point-of-care tests that use a sample of patient
blood to derive various parameters pertaining to the quality
of clot formed. The conceptual technology was invented
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in 1948 (13), but clinical use was not adopted until the
1980s (14). The analyzer imitates sluggish venous blood
flow and derives measurements of the kinetics of each
stage of clot initiation, strength, and lysis. A small sample
of patient blood is placed into a cup, and a sensor rod is
inserted into the blood sample. Either the cup or the rod is
then gently rotated, with a subsequent clot forming between
the cup and rod. The change in speed and pattern of change
are measured by a computer and depicted as a graph. In
thromboelastography (TEG), the cup rotates, while in
rotational thromboelastometry (ROTEM) the sensor rod
rotates (11,15).

Viscoelastic testing has several distinct advantages
over traditional coagulation assays. The point-of-care
nature of the tests yields results quickly. The results are
displayed in both graphical format as well as various
numerical measurements, with reference ranges, which
can aid rapid diagnosis of specific coagulopathies. They
may be performed at various temperatures, ranging from
22 to 42 °C, to demonstrate the effects of acidosis, and
hyperthermia or hypothermia on coagulation. Probably
most importantly, the tests are able to detect specific
defects in coagulation, such as hypofibrinogenemia,
hyperfibrinolysis, factor deficiency, and heparin effect (16).
These advantages allow rapid diagnosis of specific
coagulopathies, and therefore suggest specific treatments,
including blood products and medications, which
may reduce overall transfusion requirement, decrease
hemorrhage, and decrease mortality (17).

The two predominant commercially-available systems
of viscoelastic testing are TEG and ROTEM. A third
device, Sonoclot, has been studied less. There are several
differences in the assays available on TEG versus ROTEM,
but there has been no evidence suggesting clinical
superiority of one system over another (18). The classical
TEG uses a graphical display to show the initiation,
strengthening, and ultimately lysis of clot, and measures a
number of variables related to the graphic: reaction time
(R), the time to clot initiation; kinetics time (K), the time to
reach a certain threshold of clot strength; alpha (o) angle,
slope between R and K; maximum amplitude (MA), the
maximum strength of the clot; A30, the strength of the
clot at 30 minutes; LY30, the degree of thrombolysis at
30 minutes (19) (Figure I). Abnormalities of any of these
variables suggest specific coagulopathies (Figure 2). For
example, a prolonged R time suggests deficiency of clotting
factors and may be treated with transfusion of plasma.
However, some abnormalities, including decreased a or MA
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Figure 1 Example of a normal thromboelastography (TEG) tracing.
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Figure 2 Examples of abnormal viscoelastic tracings.

result from deficiencies in either platelets or fibrinogen, and
TEG is unable to differentiate between the two (14).
ROTEM uses an almost-identical graphical results
display compared to TEG, and also measures similar
parameters on the graphic, but uses different names
(Figure 3). R time is clotting time (CT), K time is clot
formation time (CFT), MA is maximum clot firmness
(MCF), and LY30 is clot lysis (CL30). Of note, while the
graphics and measurements of TEG and ROTEM are akin
conceptually, because of test reagent differences, their values
cannot be directly compared. The ROTEM system also
markets multiple assays for analysis of various aspects of the
coagulation cascade. These include EXTEM, for evaluating
the extrinsic pathway, INTEM, for the intrinsic pathway,
FIBTEM, for evaluation of fibrinogen contribution to clot
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formation, and HEPTEM and APTEM for evaluation of
heparin effect or thrombolysis reversal. Of these assays,
FIBTEM and EXTEM used in conjunction can differentiate
hypofibrinogenemia and thrombocytopenia. FIBTEM A10
(clot strength at 10 minutes) has been found to correlate
to serum fibrinogen levels (20), and also correlates to
FIBTEM MCEF (21-23). Thus when FIBTEM MCEF or
A10 is low, hypofibrinogenemia is likely and may be treated
with cryoprecipitate or fibrinogen concentrate (18). Once
FIBTEM MCF or A10 has been corrected, the EXTEM
MCEF or A10 can be analyzed, and if found to be low,
suggests thrombocytopenia as the cause of coagulopathy.
HEPTEM and INTEM can be used together to
demonstrate heparin-induced coagulopathy, as a prolonged
CT on the INTEM due to heparin effect will normalize
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Figure 3 Example of a normal rotational thromboelastometry (ROTEM) EXTEM tracing.

on the HEPTEM due to the addition of heparinase in the
assay. Similarly, a comparison of EXTEM and APTEM is
used to diagnose fibrinolysis—if a fibrinolytic pattern is seen
on EXTEM, the aprotinin in APTEM should reverse the
abnormality. Thus, using multiple assays on ROTEM may
yield more specific diagnoses in coagulopathy compared to
a classic TEG test.

Clinical outcomes of viscoelastic testing

There have been numerous studies published on the clinical
use of TEG and ROTEM. A majority of studies have been
in perioperative cardiac surgery patients, while many have
considered TEG or ROTEM use in other cases at risk for
hemorrhage including liver transplantation, trauma, and
orthopedic surgery. Significant heterogeneity exists in these
studies, many of which are observational in nature, though
some randomized-controlled trials (RCTs) exist. A Cochrane
review was published initially in 2011 and updated in 2016,
which analyzes the literature to compare TEG/ROTEM-
guided transfusion management against conventional
transfusion management (17). The review searched the
literature for only RCTs comparing transfusions guided
by viscoelastic testing and transfusions guided by either
clinical judgement, laboratory data, or a combination of
both. The updated review included a total of 17 studies
(1,493 patients), of which 2 included only pediatric patients,
1 was in the setting of liver transplantation, 1 in setting
of wound excisions of burn patients, while the majority of
studies were in the cardiac surgery setting (1,435 patients;
96% of patients).

The review concluded that TEG or ROTEM-guided
transfusion practice appeared to reduce overall mortality
[7.4% versus 3.9%, risk ratio (RR) 0.52, 95% confidence
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interval (CI), 0.28-0.95], pooling the results of eight studies
and 717 patients. In TEG/ROTEM-guided transfusion
management groups compared to transfusion management
guided by any other method, there was also a statistically
significant decrease in the proportion of patients transfused
with pRBC (RR 0.86, 95% CI: 0.79-0.94, 10 studies,
832 patients), plasma (0.57, 95% CI: 0.33-0.96, 8 studies,
761 patients), platelets (RR 0.73, 95% CI: 0.60-0.88,
10 studies, 832 patients), overall plasma or platelet
transfusion for hemostasis, and fewer patients with dialysis-
dependent renal failure. No differences were found in the
proportion of patients needing surgical re-intervention,
massive transfusion, or patients with excessive bleeding.
The reviewers, however, judged the quality of evidence for
all of these conclusions to be low. Only two studies were
deemed to be at low risk of bias, and overall there was
large heterogeneity, low number of events, imprecision,
and indirectness in the included studies. It would therefore
appear that in a largely cardiac surgery patient population,
while TEG/ROTEM-guided transfusion strategies might
decrease transfusion requirements of pRBC, plasma, and
platelets, with a tendency towards improved mortality
outcomes, conclusive recommendations could not be made
due to limitations of study design and power.

While the Wikkelso paper addresses the comparison
between TEG and ROTEM to guide transfusions to
conventional transfusion practices, its scope was primarily
confined to elective cardiac surgery patients at low-to-
moderate risk of bleeding. Trauma patients are at high
risk of hemorrhage-related morbidity and mortality, and
trauma-induced coagulopathy (TIC) further increases the
risk of complications, need for transfusion, and length of
stay (24). Previous studies in the trauma patient population
have demonstrated hypocoagulability on viscoelastic tests to
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predict the need for massive transfusion (25-28), the need
for transfusion in general (29), and coagulopathy-related
mortality (27,30).

A Cochrane review examined the literature on the
use of TEG and ROTEM for diagnosing TIC (31). The
review included cross-sectional studies as well as case-
control studies that used TEG or ROTEM to diagnose
TIC, compared to the conventional studies PT ratio
of 1.2 or greater, or INR of 1.5 or greater. Only three
studies were included in the final analysis. All three used
ROTEM, and used EXTEM clot amplitude (CA) at 5,
10, or 15 minutes to diagnose TIC. The studies were
conducted in the UK, France, and Afghanistan in both
civilian and military settings. Given the small number of
studies and study heterogeneity, a meta-analysis could
not be performed, and instead qualitative results were
given. For CAS, sensitivity of ROTEM for TIC was
70%, specificity 86% for one study; sensitivity 96% and
specificity 58% for another study. For CA10, sensitivity
was 100%, specificity 70%. For CA15 sensitivity was 88%,
specificity 100%. The risk of biases for all studies was
high, suggesting limited applicability and validity of the
findings. Overall, there was very low quality evidence for
using ROTEM to diagnose TIC. No studies used TEG.

Da Luz er al. (32) searched the literature for changes
in outcome in the trauma patient population with the use
of viscoelastic testing. This descriptive systematic review
included all observational studies as well as RCTs which used
TEG or ROTEM in adult trauma patients, and ultimately
included 55 studies (12,489 patients). Only 3 of 47 studies
had low risk of bias, while 37 of 47 studies had low concerns
regarding applicability. Additionally, standard measures
of diagnostic accuracy were inconsistently reported across
studies. Many TEG/ROTEM measurements were associated
with early coagulopathies, and many abnormalities predicted
the need for massive transfusion and death, but the predictive
performance was not consistently superior to conventional
coagulation tests. Overall, the review concluded that
observational data provides some limited evidence that TEG/
ROTEM can diagnose early trauma coagulopathy and may
predict blood product transfusion and mortality, though these
results as well as effects on other outcomes are unproven in
randomized trials.

Another systematic review evaluated the cost-
effectiveness of using viscoelastic testing compared to
conventional coagulation tests (33) in the setting of cardiac
surgery patients, trauma patients with TIC, and women
with post-partum hemorrhage. Thirty-nine studies based
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on 31 studies were included in the review for clinical
outcome differences. The results from the studies were
heterogeneous and could not be pooled for meta-analysis;
they were, therefore, reported qualitatively. The review
was unable to find relevant studies on viscoelastic testing
and post-partum hemorrhage, and could not find sufficient
evidence on outcome measures for the TIC patient
population. For the cardiac surgery patient population,
11 RCTs overall showed significant reduction in pRBC,
plasma, and platelet transfusions with viscoelastic testing.
Other outcomes such as factor VIIa, PCC, or fibrinogen
transfusions, surgical reintervention, length of hospital stay,
and mortality did not appear to differ between viscoelastic
testing and conventional coagulation testing groups, though
these outcomes were not reported in most studies and
those that did lacked statistical power. The viscoelastic
group appeared to experience reduced bleeding and shorter
intensive care unit (ICU) stay, but this outcome was
inconsistently reported across studies. The studies were all
performed on TEG or ROTEM, none on Sonoclot, and no
apparent differences between devices were seen.

Regarding the cost-effectiveness of viscoelastic testing in
cardiac surgery patients, the review concluded that it is cost-
saving and more effective than conventional coagulation
tests, owing mostly to the decrease in blood products
transfused. The per-patient cost-savings were £43 for
ROTEM, £79 for TEG, and £132 for Sonoclot, as a result
of the cost of purchasing each base viscoelastic system,
with the basic ROTEM system being most expensive,
and Sonoclot the least expensive. When alternative assay
combinations were modelled, the TEG system could
become more expensive than ROTEM. Of note, as no
Sonoclot studies were found for the clinical outcomes
portion of the review, the system was assumed to be equally
efficacious clinically as TEG or ROTEM for the purposes
of the cost-effectiveness analysis. In models, viscoelastic
testing was no longer cost-saving when the number of
tests performed per machine per year was less than 326. In
the TIC patient population, viscoelastic testing was even
more cost-saving. The per-patient savings were £688 for
ROTEM, £721 for TEG, and £818 for Sonoclot. The
increased savings were due to the higher volume of blood
products transfused in trauma patients. This conclusion is
predicated on the assumption that viscoelastic testing leads
to improved clinical outcomes in the trauma population,
which again could not be established from existing studies,
and in the absence of convincing data, the cost-savings
remain more theoretical.
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Broader applications of viscoelastic testing

While viscoelastic testing is currently primarily used to
direct hemostatic management in the bleeding patient,
the broader applications of viscoelastic testing has been
investigated in smaller trials (34). Both the diagnostic and
the prognostic role of viscoelastic testing are currently
being studied in a range of clinical areas.

In cirrhotic patients with severe coagulopathy, one RCT
demonstrated greatly decreased use of blood products
when using a TEG-guided transfusion strategy prior to
invasive procedures compared to the standard of care,
without an increase in bleeding events (35), in an echo of
aforementioned findings from the cardiac surgery setting.

In sepsis, viscoelastic testing identifies alterations in
the coagulation system that contribute to organ system
dysfunction (36). An observational study by Brenner
et al. (37) showed that septic patients with disseminated
intravascular coagulation (DIC) have hypocoagulable
profiles, whereas septic patients without DIC have
hypercoagulable profiles. The authors suggest that
thromboelastometry could be used as an early diagnostic
test for identification of septic patients at high risk of
developing DIC. A cohort study by Adamzik er /. (38)
suggests that thromboelastometry may predict 30-day
survival better than validated scoring systems, such as the
Simplified Acute Physiology Score II and the Sequential
Organ Failure Assessment. A study by Ostrowski ez al. (39)
echoed the prognostic power of thromboelastometry in
sepsis by showing that a hypocoagulable MA independently
predicted 28-day mortality. Viscoelastic testing thus has the
potential to aid in the early diagnosis of sepsis and to risk
stratify septic patients.

Obstetric hemorrhage poses a unique resuscitative
challenge. Karlsson et /. (40) suggested that TEG may
improve hemostasis when estimated blood loss is greater than
two liters in maternal obstetric hemorrhage due to rapidity
of results. A prospective observational study by Collins
et al. (41) found FIBTEM to be an independent predictor
for progression to obstetric hemorrhage greater than
2,500 cc. Although it deserves further investigation, there is
not currently enough evidence to substantiate an evidence-
based recommendation for the use of viscoelastic testing to
guide the management of obstetric hemorrhage (42).

Hypercoagulable states offer yet another opportunity
to utilize viscoelastic testing. Post-surgical patients at
risk for thromboembolic events may benefit from pre-
operative viscoelastic testing for risk stratification. In a
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prospective, observational study, Rafiq ez /. (43) found that
hypercoagulability identified by TEG prior to coronary
artery bypass grafting correlated with a higher risk for a
combination of thromboembolic complications and death
after surgery. Similarly, Hincker ez a/. (44) also showed that
pre-operative ROTEM may detect patients at increased
risk for postoperative thromboembolic complications
after major non-cardiac surgery. The relationship between
hypercoagulability and thromboembolic events in other
patient populations, such as oncologic patients and trauma
patients, is less clear (45,46).

Direct oral anticoagulants (DOACs), also previously
referred to as novel oral anticoagulants (NOACs), are a
group of anticoagulants which directly inhibit factor Xa
(rivaroxaban, apixaban, edoxaban), or inhibit thrombin
(dabigatran). These agents are used increasingly for long-
term anticoagulation to treat or prevent deep venous
thromboses, pulmonary emboli, or for stroke prophylaxis
in atrial fibrillation (47). In acute bleeding events in the
presence of these agents, viscoelastic testing has been used
to aid the diagnosis of coagulopathy. At least two studies
have linked dabigatran to abnormalities on ROTEM,
including prolonged EXTEM-CT, decreased A10, and
decreased FIBTEM (48,49). Additionally, ROTEM
EXTEM has been used as an adjunctive test to monitor
the effect of dabigatran reversal agent idarucizumab in
pigs (50). EXTEM-CT can also be prolonged by therapeutic
serum levels of the factor Xa inhibitors rivaroxaban (49)
and apixaban (51). INTEM-CT may also be prolonged by
rivaroxaban and apixaban, but this was inconsistently shown
in an #n vitro study (51). Viscoelastic tests are promising
in the setting of acute bleeding from DOAC S, given their
speed of results compared to conventional coagulation tests,
but their role is yet to be fully clarified in larger clinical
trials.

Inherited bleeding disorders are typically monitored
by measuring the concentration of deficient clotting
factors. However, the concentration of a deficient
clotting factor does not necessarily correlate with the
tendency to bleed (52). As a global assay that determines
whole blood clot formation and dissolution, viscoelastic
testing may be able to more accurately predict bleeding
tendency. For example, Sorensen et a/. (53) suggested
a possible role for viscoelastic testing in guiding
perioperative therapy in hemophilia patients. Tran
et al. (54) performed a prospective crossover study to assess
the capability of ROTEM to tailor the use of bypassing
agents in hemophilia A patients with inhibitors. Although
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the thrombin generation assay was more sensitive to
differences in the treatment response, ROTEM performed
favorably. More studies are needed to investigate the role
of viscoelastic testing in supplementing specific clotting
factor tests to better assess bleeding risk.

Extracorporeal membrane oxygenation (ECMO) is
a method of replacing pulmonary gas exchange and/or
supporting cardiac function in patients with refractory
pulmonary or cardiac failure. Patients on ECMO require
persistent systemic anticoagulation to avoid circuit
clotting and machine failure, typically accomplished with
heparin infusion. Viscoelastic tests have been investigated
as a method of monitoring the anticoagulation status of
ECMO patients (55). One study seeking to characterize the
changes on ROTEM during ECMO continuously captured
ROTEM results along with conventional coagulation test
results for 10 ECMO patients (56). The study showed that
EXTEM-CT was low in roughly half of patients, while
INTEM-CT was normal in most. MCF was normal or
high in the majority of patients, but when low it predicted
bleeding events.

Ventricular assist devices (VADs) to support ventricular
function in end-stage heart failure also require patients
on systemic anticoagulation. Despite INR within goal
range, however, thromboembolic complications still occur
in these patients (57,58). Viscoelastic tests may also play
a role in monitoring anticoagulation for these patients.
Two case reports have noted that shortened CT on native
ROTEM (NATEM) or increased MCF on ROTEM may
predict thromboembolic complications in VAD patients
(59,60). A small study by Majeed et al. (61) used TEG
results as part of a panel of coagulation tests to detect
aspirin hyporesponsiveness to predict thromboembolic
events in VAD patients. The study noted that only 1
of 14 thromboembolic events was predicted by aspirin
hyporesponsiveness as indicated by TEG, suggesting
that aspirin hyporesponsiveness may be unrelated to
thromboembolic events.

Conclusions

Hemorrhage is a major contributor to morbidity and
mortality during the perioperative period. Current methods
of diagnosing coagulopathy have various limitations
including laboratory runtimes, lack of information on
specific abnormalities of the coagulation cascade, lack
of in vivo applicability, and lack of ability to guide the
transfusion of blood products. Viscoelastic testing offers a
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promising solution to many of these problems in its shorter
runtime, ability to characterize stages of clot formation
and dissolution, and evaluation of coagulation ability as a
whole. The two most-studied systems, TEG and ROTEM,
offer similar graphical and numerical representations of the
initiation, formation, and lysis of clot, with ROTEM able
to discriminate between contributions to coagulopathy by
hypofibrinogenemia and thrombocytopenia more readily.
In systematic reviews on the clinical efficacy of viscoelastic
tests, the majority of trials analyzed were in cardiac surgery
patients. RCTs exist, but only few are at low risk of bias
from a methodological standpoint, and various outcome
measures are inconsistently reported, weakening the
conclusions to be made regarding the topic.

Reviews of the literature suggest that transfusions
of pRBC, plasma, and platelets are all decreased when
transfusion decisions were guided by viscoelastic tests rather
than by clinical judgement or conventional laboratory
tests. Mortality appears to be lower in the viscoelastic
testing groups, but this result was underpowered using
existing data. Surgical reintervention rates and massive
transfusion rates did not seem to differ between groups.
Cost-effectiveness studies seem also to favor viscoelastic
testing. Assuming higher numbers of tests are run per
machine per year, cost-saving might be warranted in
cardiac surgery patients as well as trauma patients, although
clinical outcomes for superiority of viscoelastic testing is
lacking in the latter population. In models, ROTEM is the
most expensive system and yields less savings compared to
TEG or Sonoclot, but this finding may change depending
on the specific combination of assays purchased for each
system. Viscoelastic testing has also been investigated
in small studies in other arenas, such as sepsis, obstetric
hemorrhage, inherited bleeding disorders, perioperative
thromboembolism, and management of anticoagulation
for patients on mechanical circulatory support systems or
DOACs. While results are intriguing, no large trials have
taken place to date. Viscoelastic testing remains a relatively
novel method of assessment of coagulation ability, and
evidence for its use appears favorable in reducing blood
product transfusions, especially in cardiac surgery patients.
Undoubtedly, future studies will further elucidate its impact
on patient outcomes and inform its use in different patient
populations.
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