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Rotational thromboelastometry as a powerful 
tool to detect hyperfibrinolysis in a bleeding 
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Case report
A 64-year-old man presented to the emergency 
department with acute onset abdominal pain. His 
medical history was unremarkable. Initial vital 
signs showed blood pressure of 87/43 mmHg and 
pulse rate of 110 beats per minute. His abdomen 
was distended, with generalised tenderness 
and guarding. The patient was stabilised with 
1 L of crystalloid. Bedside ultrasonographic 
examination revealed intraperitoneal free fluid. 
Subsequent computed tomography of the abdomen 
demonstrated gross haemoperitoneum and multiple 
hepatic lesions highly suspicious of hepatocellular 
carcinoma (HCC). Active contrast extravasation was 
noted at the posterior aspect of segment 2/3 lesion, 
compatible with the diagnosis of ruptured HCC. The 
initial haemoglobin level was 8.7 g/dL. Transarterial 
embolisation was urgently arranged but the patient 
went into cardiac arrest. Spontaneous circulation 
returned after 8 minutes of cardiopulmonary 
resuscitation. Haemoglobin level fell to 5.5 g/dL  
and platelet count was normal. Prothrombin 
time and activated partial thromboplastin time 
were prolonged to 20.3 s and 62.1 s, respectively. 
International normalised ratio was 1.9. He was 
transfused with 2 units of pack cells and 4 units of 
plasma. Transarterial embolisation was successfully 
performed. Active contrast extravasation over a 
branch of the left hepatic artery was demonstrated 
but controlled by Gelfoam injection.
	 The patient was then transferred to the 
intensive care unit. Rotational thromboelastometry 
(ROTEM®; Tem International GmbH, Munich, 
Germany) was performed to guide transfusion 
strategy (Fig a). Maximum lysis was shown to 
be 100%, indicating abnormally accelerated clot 
lysis. Maximum lysis over 15% is diagnostic of 
hyperfibrinolysis. The lysis index at 30 minutes was 
5%, indicating almost complete clot dissolution  
30 minutes after initial formation. No dysfunction 
in coagulation activation or clot propagation was 
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otherwise detected. Tranexamic acid 1 g was 
administrated according to the interpretation of 
ROTEM results. A follow-up ROTEM analysis after 
antifibrinolytic treatment demonstrated restoration 
of normal fibrinolysis (Fig b). Haemostasis was 
achieved and no further blood transfusion was 
needed.
	 Testing for hepatitis B surface antigen was later 
revealed to be reactive. This patient probably had liver 
cirrhosis and HCC consequent to chronic hepatitis B 
infection. The occurrence of ruptured HCC tipped 
the balance in this vulnerable patient. He developed 
abdominal compartment syndrome and hepatic 
failure. The sequential organ failure assessment 
score was 13 with an estimated mortality of over 
90%. The surgical team advised optimum medical 
supportive treatment in view of the extremely high 
operative risk. The patient succumbed 16 hours after 
hospital admission.

Discussion
Haemocoagulation is a complex interaction of 
procoagulants, anticoagulants, fibrinolytic proteins, 
and cellular components. Platelets are activated 
in response to vascular injury, leading to primary 
haemostasis. Activated platelets adhere to damaged 
endothelium and aggregate to create a temporary 
platelet plug. Secondary haemostasis involves 
activation of the coagulation cascade, resulting in 
fibrin formation. The platelet plug is strengthened 
by the cross-linked fibrin to form a stable clot. 
Fibrinolysis serves as the final stage of coagulation to 
regulate the extent of clot formation and to maintain 
vascular patency. Cross-linked fibrin is broken down 
by plasmin and normal blood flow is restored.
	 Hyperfibrinolysis refers to excessive 
fibrinolytic activity that threatens clot integrity 
and leads to defective haemostasis. It is common 
in patients with chronic liver disease, major 
trauma, and obstetric complications. However, the 
incidence is not well studied and it has often been 
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underdiagnosed due to an absence of appropriate 
tests.1 Conventional coagulation tests, such as 
prothrombin time, activated partial thromboplastin 
time, and thrombin time, are ineffective in detecting 
hyperfibrinolysis. Viscoelastic haemostatic assays are 
the only tests for rapid detection and quantification 
of hyperfibrinolysis.2

	 Rotational thromboelastometry is a form of 
viscoelastic assay. It provides a global haemostatic 
assessment from initial platelet activation, through 
platelet aggregation, clot strengthening by cross-
linked fibrin, to clot dissolution. The degree of clot 
lysis is expressed numerically as maximum lysis. 
Hyperfibrinolysis is diagnosed when maximum lysis 
exceeds 15% within a 60-minute ROTEM analysis. 
Schöchl et al3 further quantified this condition based 

on the time course of clot dissolution, as reflected by 
the lysis index at 30 minutes and at 60 minutes. They 
categorised complete clot lysis within 30 minutes 
as fulminant hyperfibrinolysis; intermediate when 
complete clot lysis was within 30 to 60 minutes; and 
late when complete clot lysis exceeded 60 minutes. 
Prompt recognition of hyperfibrinolysis by ROTEM 
analysis guides appropriate antifibrinolytic therapy. 
Untreated hyperfibrinolysis has been shown to be 
associated with refractory bleeding and increased 
mortality.1

	 Rotational thromboelastometry has multiple 
advantages over conventional coagulation tests. 
In contrast to conventional coagulation tests that 
use plasma, ROTEM uses whole blood and can 
determine the contribution of both cellular and 

FIG.  (a) Hyperfibrinolysis detected by rotational thromboelastometry. (b) Restoration of normal fibrinolysis after 
antifibrinolytic treatment
Abbreviations: α = alpha angle; A5 = amplitude at 5 minutes after CT; A10 = amplitude at 10 minutes after CT; CFT = clot 
formation time; CT = clotting time; LI30 = Lysis index at 30 minutes after CT; MCF = maximum clot firmness; ML = maximum 
lysis
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plasma components of haemostasis. Conventional 
coagulation tests provide only a quantitative 
assessment of individual procoagulation factors; 
results are not necessarily a good indication of 
the in vivo haemostatic process, especially in 
patients with chronic liver disease.4 Rotational 
thromboelastometry also provides real-time 
functional assessment of the haemostatic process, 
from clot formation to its lysis, and is useful for 
identifying hyperfibrinolysis. There is evidence 
that use of ROTEM-guided haemostatic strategy 
reduces transfusion requirement in different clinical 
settings.5-7

	 Understanding its limitations is equally 
important in the interpretation of ROTEM analysis. 
It is insensitive to the effect of platelet inhibitors 
such as aspirin and clopidogrel. Thrombin, the 
strongest activator of platelets, is produced in large 
amounts during ROTEM analysis, masking the 
inhibitory effects of antiplatelet agents.8 It is also 
poor at detecting conditions that affect platelet 
adhesion and aggregation, with Von Willebrand’s 
disease being a well-known example.9 The ROTEM 
analysis is undertaken at 37°C to mimic physiological 
conditions so the negative effect of hypothermia on 
coagulation is not reflected by the analysis.9

	 In conclusion, owing to the limitations of 
conventional coagulation tests, hyperfibrinolysis is 
frequently underdiagnosed. With its ability of real-
time functional haemostatic assessment from clot 
formation to lysis, ROTEM analysis allows better 
insight into the complex haemocoagulation process. 
The rapid detection of hyperfibrinolysis by ROTEM 
can guide prompt antifibrinolytic treatment, possibly 
reducing the transfusion requirement in bleeding 
patients.
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