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WHY BLEEDING 
MATTERS?

1

2

3

More than 1 million open heart 
surgery  

20–40% patients receive a 
transfusion

Approximately 1 in 5 
patients experiences 
excessive bleeding  



BLEEDING INCREASES 
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The rate of re-exploration

Morbidity and mortality

Acute respiratory distress 
syndrome and atrial arrhythmias

Blood transfusion

The length of hospital stay

Costs

Prolonged mechanical 
ventilation
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Etiology of Bleeding 

50-67%

Surgical factors
33%

Coagulation disorders



MECHANISMS OF BLEEDING 

• Anemia
• Coagulopathy
• The effect of medications

General
• Platelet dysfunction 
• Hemodilution
• Hypothermia (Enzyme Slowdown)
• Hyperfibrinolysis
• Heparin/protamine imbalance

CPB-related causes





Definition and 

Grading of 

Bleeding

R. Salenger et al., “Cardiac Surgical Bleeding, Transfusion and Quality Metrics: Joint Consensus Statement by the Enhanced Recovery After Surgery Cardiac 

Society 

and Society for the Advancement of Patient Blood Management,” Ann Thorac Surg, Feb. 2024, doi: 10.1016/j.athoracsur.2024.06.039.







Excessive perioperative bleeding in 
cardiac surgery is associated with 
an increased risk of adverse 
outcomes.

Control of bleeding 
throughout the cardiac
surgical procedure should be 
a high priority.

Prompt reexploration for 
bleeding reduces the
risk ofadverse outcomes.

Excessive intraoperative and 
postoperative bleeding in cardiac 
surgery significantly increases the 
likelihood of the need for 
reexploration.



What is ROTEM?

Viscoelastic Hemostatic Assays (VHAs)

Measures: initiation, strength, fibrinogen role, lysis

Faster than PT/aPTT/INR

•Point-of-care, bedside use

Applications: pre-op, intra-op, post-op



ROTEM
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CLINICAL APPLICATION – TIMING

baseline risk 
stratification

after bypass, after 
protamine

ICU monitoring for 
bleeding

Pre-op Intra-op Post-op



EACTS/EACTAIC 2024

Support ROTEM-
guided algorithms

Karrar et al. 2024:

↓ Allogenic 
transfusions

Noteboom et al. 2025

Interpretation reliable, 
training needed

Ihtasham et al. 2025

Integration with 
anemia correction, 
anticoagulation, 
fibrinogen prophylaxis
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0401 RBC transfusion should not be 
used empirically

Intraoperative RBC 
recovery 

An evidence-based  
hemoglobin threshold and 

defined clinical criteria 
7.5 g/dL

Acute normovolemic 
hemodilution 

Standardization is needed to 
reduce unwanted variability in 

transfusions

Retrograde autologous 
priming 

Patient Blood Management



THE USE OF ANTITHROMBOTIC 
AGENTS

The risks of stopping 
anticoagulant and anti-

platelet therapy must be 
individualized and

balanced against the benefits of 
continuing

therapy.

Prior to elective surgery, in the 
absence of coronary artery disease 
(CAD) or a strong antithrombotic 

indication, aspirin should be
discontinued to reduce the risk of 

bleeding.



MANAGING CATASTROPHIC BLEEDING – 5 P’S

Predict: Prevent: 

Identify high-risk cases pre-op: e.g. 
on blood thinners, redo surgery, 
aortic arch surgery, etc.
 – Optimize what you can (anemia, 
coagulopathy, drug timing).
 – Plan ahead: blood products on 
standby, cell saver, experienced 
team

• Multimodal strategies to reduce 
bleeding:

•  – Antifibrinolytic prophylaxis 
(TXA for all CPB cases).

•  – Minimize hemodilution (small 
circuit, meticulous perfusion).

•  – Maintain normothermia & 
normal acid-base.

•  – Use MiECC if available 
(preserves platelets & 
coagulation).

Be ready for the worst:
•  – Have a Massive Transfusion 

Protocol ready to activate.
•  – Ensure immediate access to blood, 

plasma, platelets, fibrinogen 
concentrate in OR/ICU.

•  – Assign team roles for hemorrhage 
(communication with blood bank, rapid 
infuser setup, etc.).

• During active hemorrhage, focus on 
damage control:

•  – Rapid surgical control of bleeding (re-
explore for tamponade or surgical 
source ASAP if indicated).

•  – Aggressive resuscitation with 
balanced blood products (avoid 
dilutional coagulopathy).

•  – Keep patient warm, correct acidosis, 
give calcium – prevent “lethal triad”.

•  – Don’t hesitate to temporarily pack 
and stabilize if needed (then plan 
definitive repair once stable).

Prepare: Protect: Promote:

Once bleeding is slowing or controlled, switch 
to targeted hemostatic therapy:
 – Use ROTEM/TEG now for specific deficits.
 – Replace fibrinogen (cryoprecipitate or 
concentrate) if low, give platelets if low or 
dysfunctional, administer PCC/FFP if clotting 
factors depleted, TXA if hyperfibrinolysis.
 – Fine-tune coagulation until bleeding fully 
stops (achieve hemostatic goals: fibrinogen >2 
g/L, PLT >1

Outcome: This structured approach = fewer re-explorations, optimized transfusion, and improved patient outcomes (Karkouti & Ho 2018).
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