
Review

The Double Hazard of Bleeding and
Thrombosis in Hemostasis From a Clinical
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Abstract
Hemostasis is a complex dynamic process involving bleeding and thrombosis as two end-points. Conventional coagulation tests
which are measured in plasma examine only isolated portions of the coagulation cascade, thereby giving no information on
important interactions essential to the clinical evaluation of hemostatic function. Thromboelastography (TEG), originally
described in 1948 has improved over the decades and become a valuable tool of coagulation testing because of the limitations of
standard coagulation tests. TEG is a technique that provides data about the entire coagulation system, from the beginning of clot
formation to fibrinolysis, involving both cellular and plasma components of hemostasis. Rotational thromboelastometry (ROTEM)
which evolved from TEG technology overcome several limitations of classical TEG while maintaining a good correlation with
conventional TEG determination. ROTEM analyses are useful for rapid assessment of global clotting function in various clinical
situations including liver transplantation, cardiac surgery, obstetrics, trauma, hemophilia and idiopathic thrombocytopenic pur-
pura. ROTEM has been also reported to be useful in identifying various hypercoagulable conditions including major surgery,
malignancy, Behcet’s disease and apheresis. Further developments in ROTEM based transfusion strategies may also reduce
transfusion requirements and improve clinical outcomes by optimizing the administration of blood components. This is a liter-
ature review of ROTEM including its technique, interpretation and specially clinical applications in different scenarios of bleeding
and thrombotic disorders.
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Introduction

Hemostasis is a well-defined dynamic process that involves

bleeding and thrombosis as 2 end points. Traditional laboratory

tests utilized to assess hemostasis generally represent isolated

portions of the coagulation cascade and do not provide infor-

mation on important interactions which are essential for the

clinical evaluation of hemostatic disorders.1 Because of the

limitations of standard coagulation tests, better techniques of

coagulation monitoring such as thromboelastography (TEG)

have been reexamined.

Thromboelastography, first described by Hartert in 1948,2 is

a method for the evaluation of the entire process of blood

coagulation as a graph from the beginning of clot formation

to fibrinolysis.3 Unlike standard laboratory tests performed on

centrifuged plasma fractions; TEG, which is performed on

whole blood, has the advantage of providing a better evaluation

of the interaction between the cellular and plasma components

of the hemostatic sytem.4 Thromboelastography measures both

the quantity of clotting and most importantly the quality of

clotting, which is not recorded by routine coagulation profile.

Rotational thromboelastometry (ROTEM), which was devel-

oped from the same technology, has avoided several limitations of

classical TEG while maintaining a good correlation with conven-

tional TEG determination. The most important benefits of

ROTEM technology include the rapid availability of test results,

less susceptibility to mechanical stress, movement and vibration,

as well as providing enhanced reproducibility.5 The data are also

continuous, digital, and retrievable for further calculations.6

1 Department of Hematology, Koç University Medical School, _Istanbul, Turkey

Corresponding Author:

Olga Meltem Akay, Department of Hematology, Koç University Medical

School, Davutpaşa Caddesi No: 4 Zeytinburnu/_Istanbul 34010, Turkey.

Email: olga.akay@hotmail.com

Clinical and Applied
Thrombosis/Hemostasis
2018, Vol. 24(6) 850-858
ª The Author(s) 2018
Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/1076029618772336
journals.sagepub.com/home/cat

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-

NonCommercial 4.0 License (http://www.creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction

and distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open Access pages

(https://us.sagepub.com/en-us/nam/open-access-at-sage).

mailto:olga.akay@hotmail.com
https://sagepub.com/journals-permissions
https://doi.org/10.1177/1076029618772336
http://journals.sagepub.com/home/cat
http://www.creativecommons.org/licenses/by-nc/4.0/
https://us.sagepub.com/en-us/nam/open-access-at-sage


This review article specifically focuses on the clinical appli-

cations of ROTEM in bleeding and thrombotic disorders,

including the author’s own experience in different clinical sce-

narios and also briefly addresses the technique and interpreta-

tion of ROTEM.

Technique of ROTEM

Thromboelastography and ROTEM are viscoelastic assays

which provide a graphical evaluation of the entire coagula-

tion process in whole blood. Classical TEG is performed by

filling a cuvette with native whole blood, and a pin is

immersed in the sample by a torsion wire. The cup is rotated

through 4� 45’ over 5 seconds with a 1-second rest period at

each end. As long as the blood is liquid, this movement is

unrestricted. As the blood clots and fibrin strands begin to

form between the cup and the pin, the rotational movement of

the pin is restricted which is detected optically and displayed

as a TEG tracing.7

In ROTEM, which works slightly differently from classi-

cal TEG, the pin is rotated. The movement of the pin is

detected by an optical detection system which is transmitted

to and processed by a computer with specific software. Rota-

tional thromboelastometry is an enhancement of TEG that

includes 4 channels allowing more samples or diagnostics

to be run simultaneously, while TEG has 2 channels. Throm-

boelastography requires manual pipetting of blood samples

into the cups, whereas ROTEM is technically easy to use via

an electronic pipette for interactive test operation and an

integrated computer for automatic analysis. Unlike TEG that

is very sensitive to vibration, ROTEM is less susceptible to

mechanical stress, movement, and vibration. In general,

ROTEM as a digitized point-of-care system, provides a num-

ber of advantages that render this technology much more

practicable for routine clinical use at the bedside or in

the operating room including standardized measuring tech-

nique, pathway subanalysis, and rapid, digitized, replicable

signatures.5-7

Parameters of ROTEM

Important parameters of ROTEM tracing include clotting time

(CT), clot formation time (CFT), and maximum clot formation

(MCF) which measure clot formation and maximum lysis

(ML), which measures clot lysis as shown in Figure 1.

Clotting time is the time from start of the measurement until

initiation of clotting. Clotting time is influenced by the activ-

ities of coagulation factors.

Clot formation time is the time from initiation of clotting

until a clot firmness of 20 mm is detected. Clot formation time

is influenced by the activities of coagulation factors, platelet

count/function, thrombin formation, fibrin precipitation, fibri-

nogen, and hematocrit.

Maximum clot formation (MCF) represents the firmness of

the clot. It is affected by fibrin and fibrinogen concentration,

MCF = maximum
clot firmness(mm)

Cl
ot

fir
m

ne
ss

(o
re

la
s�

ci
ty

) (
m

m
) 

Time(mn)

Alpha- angle
Lambda-angle
(Lysis rate)

LOT = lysis on set �me

CT = Clo�ng �me(sec)
CFT =  Clot forma�on �me (sec)

ML = maximum
lysis (%)

0

20

40

60

80

0 10 20 30 40 50 60

Figure 1. ROTEM tracing and parameters.
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platelet count/function, thrombin concentration, factor XIII,

and hematocrit.

Maximum lysis is the reduction of the clot firmness after

MCF in relation to MCF. It shows stability of the clot (ML <

15%) or fibrinolysis (ML > 15% within 1 hour).8

Tests of ROTEM

Rotational thromboelastometry has 4 channels with different

reagents to detect abnormalities in different components

involved in coagulation. For the analysis, citrated blood is usu-

ally used. As in the laboratory coagulation analysis, various

activators or inhibitors are added to the sample in order to

represent the different processes of hemostasis.

INTEM: contact pathway activation of coagulation with

phospholipid and ellagic acid and provides information similar

to that of the activated partial thromboplastin time (APTT).

EXTEM: tissue factor pathway activation of coagulation

with tissue factor and provides information similar to that of

the prothrombin time (PT).

APTEM: contains aprotinin for inhibiting fibrinolysis.

FIBTEM: utilizes cytochalasin D, a platelet inhibitor that

blocks the platelet contribution to clot formation, allowing

qualitative analysis of the functional fibrinogen component.8

Normal values of ROTEM parameters provided by the man-

ufacturer have been shown in Table 1.

Bleeding and ROTEM

Rotational thromboelastometry analyses are increasingly

included in evaluation of global clotting function and monitor-

ing of hemostatic treatment in various clinical situations

including liver transplantation (LT), cardiac surgery, obste-

trics, trauma, and hemophilia that are universally recom-

mended in addition to idiopathic thrombocytopenic purpura

(ITP) according to our personal experience.

Liver Transplantation

Extensive bleeding associated with LT is a major challenge due

to the underlying hepatic cirrhosis, replacement of massive

blood loss during the operation and changes in the production

and clearance of clotting factors at prehepatic, anhepatic, and

neohepatic stages during surgery.7 Liver transplant represents

an ideal application for viscoelastic tests because conventional

coagulation tests offer limited and potentially misleading infor-

mation in the context of liver disease.9

Early detection of coagulopathy is important in the preven-

tion of bleeding during LT. Since traditional laboratory assays

have long turnaround times for results, early variables detected

by ROTEM enable individualized goal-directed therapy and

reduced unrationalized product usage in LT. Five-minute para-

meter of ROTEM (A5: clot amplitude at 5 min) was shown to

be effective in detecting critically low platelet and fibrinogen

levels in LT since A5-EXTEM and A5-INTEM were highly

correlated with platelet (r ¼ .76 and r ¼ .77, respectively) and

fibrinogen (r ¼ .63 and r ¼ .64, respectively) levels.10 Rota-

tional thromboelastometry–guided bleeding management in

visceral and liver surgery decreased red blood cell (RBC) trans-

fusions by 62%, fresh frozen plasma (FFP) by 95%, and plate-

lets by 66%, while the incidence of massive transfusion was

reduced by 66%.11 Moreover, measurement of FIBTEM-

ROTEM to quantify the fibrin contribution to clot strength can

guide fibrinogen replacement. By implementation of ROTEM-

guided management, nearly 90% of FFP transfusion can be

avoided, and patients may preferably be treated by a more

targeted administration of purified fibrinogen concentrate and

4-factor prothrombin complex concentrate (PCC) while being

more cost-effective.12

Hyperfibrinolysis, which is a serious and common compli-

cation during LT, can also be detected by ROTEM. By using

APTEM-ROTEM test, Trzebicki et al demonstrated that

ROTEM provides an immediate diagnosis of fibrinolysis, jus-

tifies the implementation of targeted treatment, and confirms

the effectiveness of the therapy.13 In a recent study by Shimau-

chi et al, which aimed to determine the incidence of fibrinolysis

in LT recipients and assess its relevance to mortality using

ROTEM, fibrinolysis that developed in the pre–anhepatic

phase was associated with increased 30-day and 6-month mor-

talities (P ¼ .0003 and .0026, respectively).14

Cardiac Surgery

Cardiopulmonary bypass is frequently followed by a bleeding

diathesis which has been variously attributed to the actions of

heparin, excess or inadequate protamine administration,

hypothermia, hemodilution, excessive activation of fibrinoly-

sis, depletion of coagulation factors and a reduction in platelet

number and function.15-17 Both bleeding and allogeneic blood

Table 1. Normal Values of ROTEM Parameters.

Test Clotting Time (sec) Clot Formation Time (sec) MCF (mm) Maximum Lysis (%)a

EXTEM 38-79 34-159 50-72 <15
INTEM 100-240 30-130 50-72 <15
FIBTEM – – 9-25 –
APTEM A better clot formation when compared to EXTEM is an early sign of hyperfibrinolysis
HEPTEM A better clot quality when compared to INTEM indicates the presence of heparin or heparin-like anticoagulants in the sample

aWithin 1 hour of measurement
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transfusion is associated with increased morbidity, mortality,

and hospital costs in cardiac and aortic surgery.

Potential value of TEG-guided therapy in cardiac surgery

has previously been described in a large number of clinical

trials and several systematic reviews. In the latest review

published by Görlinger et al, which included 16 prospective

and retrospective studies with 8507 patients, the utility of

point-of-care testing including TEG/ROTEM was associated

with reduced transfusions, less use of RBC and FFP, a

change in transfusion patterns of fibrinogen and platelet con-

centrates, and improved patient outcome including 6-month

mortality.18

A fast differential diagnosis of the intra- and postoperative

bleeding situations is the basis of targeted therapy in cardiac

surgery. In a study by Ogawa et al, ROTEM variables

demonstrated clinically relevant correlations with platelet

counts and fibrinogen levels, and the authors stated that

decreasing levels of fibrinogen can quickly be determined

(<15-20 minutes) using FIBTEM.19 The FIBTEM-MCF

serves as an appropriate ROTEM parameter for dosing fibri-

nogen concentrate in these patients.20 Moreover, the effects

of protamine and heparin can also be detected and easily

differentiated by ROTEM.21

Finally, ROTEM has been used in pediatric cardiac sur-

gery. Hemostatic changes in congenital heart surgery employ-

ing deep hypothermic circulatory arrest was monitored by

ROTEM.22 Rotational thromboelastometry detected clotting

factor depletion and platelet dysfunction, induced by cardio-

pulmonary bypass surgery within 15 minutes, which is much

faster than standard tests, and guided the quick and specific

treatment with blood products. Routine use of intraoperative

ROTEM to guide transfusions in pediatric cardiac surgery has

also reduced the overall proportion of patients receiving

transfusions.23

In view of these findings, European Association for Cardio-

Thoracic Surgery guidelines have included an evaluation of the

utility of TEG/ROTEM during cardiac surgery to decrease

blood transfusion and optimize the administration of blood

products.24

Obstetrics

Postpartum hemorrhage (PPH) is still the leading cause of

maternal morbidity and mortality worldwide and accounts for

approximately 143 000 deaths per year.25

Recent studies suggest that fibrinogen seems to play an

important role in the course of PPH, and it could be an early

predictor on the severity of PPH. The FIBTEM values decline

even more rapidly than fibrinogen levels and can be useful for

early guidance of interventions.26 Since standard laboratory

coagulation tests correlate poorly with blood loss in PPH,

ROTEM/TEG-based algorithms for diagnosis and treatment

of specific coagulation deficiencies in patients with PPH have

been recommended.27 The use of early values of clot firm-

ness—A5 (clot amplitude at 5 min) and A10 (clot amplitude

at 10 min)—allows for fast and reliable prediction of MCF

values and therefore can be used to guide hemostatic therapy

in severe bleeding.28 Since there is a strong correlation with

FIBTEM and fibrinogen levels in PPH, it is possible to define

cutoff values for ROTEM parameters to detect fibrinogen lev-

els <1.5 g/l in postpartum haemorrhage.29 In addition to the

advantage of FIBTEM test that enables quick diagnosis of

fibrinogen deficiency, ROTEM technology can identify hyper-

fibrinolysis that may be a contributor to maternal hemorrhage

in women with suspected amniotic fluid embolism.30

Therefore, European Society of Anaesthesiology guideline

for the management of severe perioperative bleeding has rec-

ommended viscoelastic hemostatic assays for the monitoring

and management of coagulation in patients with PPH.31

Traumatic Injury

Severe trauma can lead to acute traumatic coagulopathy (ATC)

by the activation of protein C, endothelial glycocalyx disrup-

tion, the consumption of fibrinogen, and platelet dysfunction.32

Patients presenting with ATC have higher mortality and mor-

bidity. Since the outcome of ATC is influenced by the delay in

the detection of this multifactorial condition, complete and

rapid monitoring of blood coagulation and fibrinolysis using

viscoelastic methods may facilitate a more accurate targeting in

the therapy of ATC.

It is often assumed that the conventional coagulation screens

monitor only the initiation phase of blood coagulation and

represent only the first 4% of thrombin production.33 It is,

therefore, possible that the conventional coagulation screen

appears normal, while the overall state of blood coagulation

is abnormal.34-39 Diagnosis and Treatment of Trauma-Induced

Coagulopathy study has shown that ROTEM parameters were

more appropriate than standard coagulation assays for the diag-

nosis and treatment of trauma-induced coagulopathy in 334

blunt trauma patients.38 Furthermore, the turnaround times of

ROTEM have been shown to be significantly shorter compared

to conventional laboratory testing, with a reduction in time of

about 30 to 60 minutes.36,37,40 With a threshold of clot ampli-

tude at 5 minutes < 35 mm, ROTEM can identify ATC at 5

minutes and predict the need for massive transfusion.36 Addi-

tionally, a recent strong evidence for ROTEM in traumatic

coagulopathy was provided by multimodal program of work

which determined that ROTEM could identify early coagulo-

pathy within 5 minutes, as a large improvement on laboratory

tests in trauma patients.41 In addition to achievement of quick

results with ROTEM analysis compared with conventional

laboratory tests, ROTEM results show a significant correlation

with fibrinogen levels and platelet counts.40 Retrospective

reviews of single-center experiences managing massive blood

loss in trauma patients have suggested that the use of

thromboelastometry-guided fibrinogen concentrate and pro-

thrombin complex concentrate reduced mortality when com-

pared to expected mortality,42 reduced the exposure to

allogeneic blood products,43 and increased 30-day survival.44

Hyperfibrinolysis is significantly and independently asso-

ciated with higher mortality in trauma patients. Rotational
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thromboelastometry provides real-time recognition of hyper-

fibrinolysis, may guide therapy with antifibrinolytic agents,

and contribute to a reduction in the extremely high mortality

of traumatized patients with fulminant hyperfibrinolysis.34,39

Finally, an updated European guideline has recommended

viscoelastic methods to be performed in order to assist in char-

acterizing the coagulopathy in addition to the measurement of

PT, APTT, fibrinogen, and platelets for coagulation monitoring

and guiding hemostatic therapy.45

Hemophilia

Hemophilia A (factor VIII deficiency) and hemophilia B (fac-

tor IX deficiency) are the most common severe inherited bleed-

ing disorders. Acute bleeding in a patient with hemophilia

requires prompt evaluation and immediate treatment. Monitor-

ing of the therapeutic efficiency of bypassing agents such as

recombinant-activated FVII and activated prothrombin com-

plex concentrates is desired in hemophilia A patients with

inhibitors. The optimal use of bypassing agents, however, is

currently hampered by a lack of laboratory assays to deter-

mine the adequate dosage and to monitor therapeutic

response.46 Recent studies have shown that ROTEM has a

great potential in monitoring the clinical response of bypass-

ing agents in the management of bleeding episodes.47,48 A

systematic monitoring protocol using ROTEM was also

described for the management of hemophilia patients during

the perioperative period. Furukawa et al demonstrated that

ROTEM profile provided a useful guide for establishing an

effective dose of bypassing agent and facilitated good hemo-

static control during and after surgery.49

Rotational thromboelastometry appears to be useful for the

monitoring of novel therapeutic products in hemophilia, as the

major potential limitation of these new products is the inability

to measure their hemostatic effects accurately and in a simple

way.50 A recent study of a FVIII- mimetic bispecific antibody,

ACE910, a FVIII -mimetic bispecific antibody demonstrated

that ROTEM could be useful for the hemostatic monitoring of

this new treatment agent.51 The potential role of ROTEM in the

monitoring of treatment response and inhibitor eradication in

an acquired hemophilia A patient with life-threatening bleed-

ing was also documented.52

Idiopathic Thrombocytopenic Purpura

Adult patients with ITP typically present with petechiae, pur-

pura, and easy bruising. Mucosal bleeding tends to be more

frequent when platelet count is less than 20 � 109/L.53 The

incidence of severe bleeding increases when platelet count is

below 10 � 109/L.54-57 However, Wang and colleagues have

shown that the platelet count may not predict the risk of bleed-

ing since the platelet count is not an indicator of platelet func-

tion.55 In our study aiming to investigate the changes in TEG

parameters in patients with ITP and to find a parameter in

predicting bleeding risk, we documented that ROTEM deter-

mines the contribution of fibrinogen and platelets to clot

strength in patients with ITP. MCF was found to be the most

important TEG parameter in predicting bleeding in patients

with ITP that makes TEG superior to other hemostatic tests.56

Recently, the hemostatic response of recombinant FVIIa and

fibrinogen combination in patients with ITP with very low

platelet counts was investigated by whole blood clot forma-

tion recorded by ROTEM. This combination revealed a sig-

nificant synergistic effect, improving all ROTEM profiles in

whole blood and represented an alternative to platelet transfu-

sion.57 The maintenance of fibrinogen concentration is criti-

cal in the presence of thrombocytopenia. The effects of

fibrinogen levels in the presence of thrombocytopenia have

been shown quite well by ROTEM variables. In vitro and

clinical data obtained from Lang et al’s study demonstrated

that the clot strength increases in a fibrinogen concentration–

dependent manner independent of platelet count when ana-

lyzed by ROTEM and showed that EXTEM and FIBTEM may

be useful in guiding fibrinogen repletion therapy in the pres-

ence of thrombocytopenia.58

Hypercoagulation and ROTEM

ROTEM analyses enable to identify various hypercoagulable

conditions not only in patients with major surgery as reported

by others in the previous literature but also in patients with

malignancy, Behcet disease, and apheresis donors that are our

personal experiences.

Major Surgery

Thromboembolic complications of surgery such as deep vein

thrombosis and pulmonary embolism induce substantial post-

operative morbidity and mortality.59 Routine laboratory tests

do not detect patients with acquired or congenital hypercoagul-

ability who may be at an increased risk of perioperative throm-

boembolism. Hincker et al has pioneered the use of ROTEM as

a tool to identify patients at an increased risk of thromboem-

bolic complications after major surgery. In 313 patients under-

going major noncardiac surgery, ROTEM patterns in EXTEM

and INTEM were significantly different in those patients who

developed postoperative thromboembolic complications. Spe-

cifically, the patients with thromboembolic complications had

significantly lower CFT, higher a angle, and larger maximum

clot firmness (MCF). INTEM clot firmness at 10 minutes (A10)

was the best predictor of thromboembolic complications, with

an receiver operating characteristic (ROC) area under the curve

of 0.75. These results support the conclusion that rotational

TEG may be able to detect patients who are susceptible to

postoperative thromboembolic complications.60

Malignancy

Thrombosis is one of the major complications of cancer.61

Hypercoagulability in patients with cancer is difficult to detect

through standard coagulation tests unless the platelet count and

fibrinogen concentration is markedly increased.1 The TEG is a

854 Clinical and Applied Thrombosis/Hemostasis 24(6)



sensitive method that is able to identify and measure hypercoa-

gulability that is not detected by routine laboratory tests.62,63

The results of our study yield quite well the significant hyper-

coagulability detected by ROTEM in 78 patients with solid

tumors including gastrointestinal system tumors, respiratory

system tumors, and miscellaneous group of ovarian, renal,

nasopharyngeal, mesothelioma, and unknown origin. This

hypercoagulability was diagnosed readily by the presence of

an accelerated clot formation which was shown by the short-

ening of CFT and by an increase of the clot strength that was

evidenced through the increase in MCF on all assays (INTEM,

EXTEM, FIBTEM, APTEM) when compared to the healthy

controls. The ROTEM was also able to identify the contribu-

tion of fibrinogen and platelets to clot strength in this patient

population.64

Na et al investigated the changes of coagulation in 22

patients with colorectal cancer using ROTEM following mag-

nesium sulphate infusion. Their hypothesis was that magne-

sium would attenuate postoperative hypercoagulability. All

maximum clot firmness values of ROTEM analysis were sig-

nificantly lower on the third postoperative day in the magne-

sium group compared with the control group (P < .05), and the

authors concluded that intraoperative administration of intra-

venous magnesium sulphate reduces blood hypercoagulability

in patients undergoing laparoscopic colorectal cancer sur-

gery.65 In another study including 67 patients with lung cancer,

patients showed reduced CT, increased MCF, and increased a
angle compared with 72 age-matched healthy controls. How-

ever, no differences were observed between patients who did or

did not encounter a venous thromboembolism, highlighting the

limitation of ROTEM in identifying venous thromboembolism

(VTE) risk in patients with lung cancer.66

Additionally, preexisting hypercoagulability was detected in

22 of 72 patients with intra-abdominal malignancies commonly

localized in the pancreas, esophagus, and liver who had under-

gone potentially curative cancer resection. Using ROTEM,

86% of hypercoagulable patients had EXTEM abnormalities,

whereas 45% and 32% had abnormalities with FIBTEM and

INTEM. The most common abnormalities were in the clot

strength as evidenced by elevated MCF and clot kinetics as

evidenced by low CFT.67 The same authors have documented

the persistence of the hypercoagulable state after the resection

of intra-abdominal malignancies. Their data showed that 40%
were hypercoagulable before surgery. After surgical resection,

an even higher proportion became hypercoagulable, as

reflected by more rapid CFT (low CFT, high a) and higher

MCF. By week 1, 86% (n ¼ 30) had abnormal ROTEM values,

including 17 (81%) of 21 who had normal coagulation profiles

preoperatively. Most (n ¼ 30, 86%) remained hypercoagulable

at 3 to 4 weeks. These results support the conclusion that sur-

gical resection does not immediately reverse tumor-induced

hypercoagulability and support the use of postdischarge throm-

boprophylaxis regimens.68 ROTEM was also found to be useful

in identifying patients with cholangiocarcinoma at risk of post-

operative venous thromboembolism.69

Behcet Disease

Behcet disease is a multisystemic disorder characterized by

recurrent oral and genital ulceration, skin eruptions, inflamma-

tory ocular involvement, and neurological manifestations.

Although thrombosis is the major clinical finding in patients

with Behcet disease, the cause of the thrombosis is still

unclear.70 We performed ROTEM analysis to assess the role

of hemostatic mechanisms in the development of thrombosis in

30 patients with Behcet disease. Both in INTEM and EXTEM

assays, there was a significant increase in MCF and a decrease

in CFT in patients with Behcet disease compared with the

controls. We concluded that the primary hemostatic mechan-

isms which can be detected by ROTEM may play a role in the

development of thrombosis in Behcet disease.71

Apheresis Donors

Even though apheresis technology is considered generally safe

for donors, the question of donor safety raised by the contact of

donor blood with artificial surfaces still remains. During extra-

corporeal circulation, adsorption of clotting factors, platelet

adhesion and aggregation, and adherence of white blood cells

and RBCs to the surfaces of the tubes for blood circulation in

the blood cell separator can lead to a hypercoagulable state in

plateletpheresis donors.72-76

In our study investigating the effects of red cell apheresis on

the coagulation system of 29 donors by ROTEM, CFT was

significantly shortened while MCF was significantly prolonged

immediately after apheresis and 24 hours after apheresis com-

pared with baseline values both in INTEM and EXTEM assays.

Authors advocated the use of TEG for the documentation of a

hypercoagulable state in donors undergoing repeated apheresis

procedures to identify those at risk of thrombotic episodes and

increase their safety.77

Conclusion

Rotational thromboelastometry technology provides a rapid

and dynamic assessment of hemostasis in vitro. It is a valuable

analytic tool for clinicians in making an early diagnosis of a

specific coagulopathy and a decision for the most appropriate

treatment. Diagnosis and treatment algorithms incorporating

ROTEM analysis for bleeding patients in varied clinical set-

tings have been developed. Rotational thromboelastometry also

measures hypercoagulability in various clinical scenarios

where it is not detected by routine coagulation tests. Further

developments in ROTEM-based transfusion strategies may

also reduce transfusion requirements and improve clinical out-

comes by optimizing the administration of blood components.

Besides, ROTEM studies and treatment guidelines should be

expanded to various fields such as neurosurgery, orthopedics,

urology, gastrointestinal surgery, sepsis, renal transplantation,

vasculitis, and many other hematological disorders as well as

the assessment of the influence of antithrombotic, antiplatelet,

and antifibrinolytic drugs.
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