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ECMO-related Complications



➢ Bleeding/thrombosis

➢ Limb ischemia

➢ Neurologic complications

➢ AKI/ infection

Patient-related Circuit-related Physiology-related

➢ Hemolysis

➢ Oxygenator dysfunction

➢ Pump/circuit failure

➢ Air embolism

➢ LV distension/pulmonary edema

➢ Differential hypoxemia

➢ Inadequate drainage/ECMO flow

➢ Recirculation



Common Complications



Bleeding & Thrombosis

GI bleeding

Intracranial hemorrhage

Cannulation site

Surgical bleeding

Psoas muscle, …

Circuit / oxygenator

Intracardiac thrombosis

Systemic embolism

Stroke



Bleeding & Thrombosis

Management of bleeding

• Minor → Local hemostasis; assess anticoagulation intensity and consider dose reduction

• Major → Temporarily hold UFH, control the bleeding source, and correct coagulopathy



Spontaneous muscle bleeding

Embolization preferred ;surgery reserved for refractory bleeding or 

compressive complications



Stroke & ICH

Neurologic monitoring & early detection

Daily sedation review — lighten when safe

Neuro checks every 1–4 h, based on risk

GCS · pupils · motor symmetry

Confirmed ICH 

hold anticoagulation & control BP

Urgent neurology / neurosurgery consultation

Repeat brain CT; reassess anticoagulation restart

New focal deficit 

activate stroke team; CTA

Large-vessel occlusion → assess for thrombectomy

Optimize cerebral perfusion; individualize anticoagulation

New neurological change → urgent brain CT
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Awake ECMO



Limb ischemia

Meta-analysis, 17 studies

N= 2,812

DPC: mixed

Limb ischemia: 16.9%

Multicenter, retrospective study

N= 230

DPC: simultaneous vs provisional

Limb ischemia: 2.1% vs 8.2%

Nursing in Critical Care 2026 Mar 31(2):e70365

Ann. Intensive Care (2018) 8:101 



Distal perfusion

Limb perfusion assessed

→color, temperature, 

stiffness, NIRS, doppler



Circuit Problems



ECMO flow suddenly low?

①

Drainage insufficiency

Hypovolemia / bleeding

Tamponade

Cannula malposition / obstruction

Tubing kinking

①

②

pump dysfunction / failure

Motor/drive failure

Pump disengagement/decoupling

Automatic safety stop (bubble detection)

Pump-head thrombosis

Air lock / de-priming

②

③

Circuit / return obstruction

Cannula malposition / obstruction

Oxygenator or cannula thrombosis

③
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Hemolysis & Oxygenator failure

Hemolysis

• Excessive negative drainage pressure, pump / circuit thrombosis

• Plasma-free Hb, LDH ↑

• Hemoglobinuria, hematuria

Oxygenator dysfunction

• Thrombus / fibrin deposition

• r/o gas supply failure

• Post-oxygenator PaO2 ↓



Physiology-related Complications



VA-ECMO changes normal physiology

Native cardiac output ECMO flow



LVEDP, LVESP ↑

→ LAP, PCWP ↑

Pulmonary edema

LV distension
Retrograde aortic flow

LV afterload ↑

Blood flow into LV

Pulmonary venous return

Bronchial circulation

Thebesian flow

LV failure 

+/- AV non-opening

Impaired LV emptying



Warning signs of LV distension

Pink, frothy secretions

Reduced arterial pulsatility

Elevated PA pressure / PCWP

Reduced or absent AV opening

Progressive LV dilatation

Spontaneous echo contrast

Intracardiac thrombus



LV decompression

Lung, volume 201, pages 119–134, (2023)



The legs are pink, but the brain is blue

75세 남자, STEMI에 의한 cardiogenic shock으로 ECPR 시행하였으며, PCI 후 ICU 로 전원

Intubation & mechanical ventilator support, peripheral VA ECMO state (LPM 4.0)

입원 당일 I/O 약 5000 positive, pulse pressure 10mmHg 미만, CXR 상 pulmonary edema 있고 AV 

opening 확인되지 않아 femoral vein 통한 LA venting 시행함

다음날, pulse pressure 20mmHg 이상 확인, 그러나 Rt. Radial artery 통해 시행한 ABGA 상 PaO2 

55mmHg 확인되고 post-oxygenator ABGA 상 PaO2 300mmHg 이었음



Differential hypoxemia

Harlequin syndrome / North–South syndrome

Heart recovers BEFORE lungs recover

Native cardiac output ↑

↓

Poorly oxygenated LV blood travels farther into 

ascending aorta

↓

Mixing point moves distally

↓

Brain & coronary arteries receive hypoxemic blood

But, 

Lower body receives highly oxygenated ECMO blood
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Differential hypoxemia

First: Improve the lung

- Ventilator optimization

- Recruitment: position, PEEP

- Bronchoscopy if indicated

- Treat pulmonary edema

Modify ECMO configuration

- Convert to VAV-ECMO

- Consider alternative arterial return sites



VV-ECMO: Recirculation

Cannula malposition / too close

High ECMO flow

Reduced or disturbed native 

venous return



VV-ECMO: Recirculation

Drainage

Drainage

Infusion



VV-ECMO: Recirculation

RA
TV

SVC

IVC

SVC-RA junction

IVC, upper

15cm RA
TV

SVC

IVC



VV-ECMO: Recirculation

J Thorac Dis. 2018 Mar;10(Suppl 5):S616-S623



When the ECMO Patient Suddenly Deteriorates



Troubleshooting checklists
Patients

Bleeding?

Tamponade?

Pneumothorax?

Sepsis?

Cannula 

Position?

Kinking?

Drainage?

Circuit 

Pump?

Oxygenator?

Thrombus?

Hemolysis?

Physiology

LV distension?

Differential 

hypoxemia?

Recirculation?



Take-Home messages

Look beyond ECMO parameters.

Take a comprehensive approach.

Early recognition is the key to preventing catastrophic outcomes.

Before troubleshooting, UNCOVER the patient.



THANK YOU
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