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Important Questions

• Is Tracheostomy on ECLS different than in other scenarios?
• What is the optimal approach?
• What is the optimal timing? 
• Are there unique considerations for COVID ECMO?
• Technical tips and tricks?



Fundamental differences between Tracheostomy 
with our without ECLS

Tracheostomy Not on ECLS On ECLS

Preoperative planning and 
coordination

Lower Higher

Resource utilization Lower Higher

Ability to tolerate apnea *** Lower Higher

Bleeding and other 
complications

Lower Significantly higher

Risk of reoperation Lower Higher
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Intensive Care Med (2013) 39:1792–1799

• Retrospective cohort study: 2 University hospitals in Germany
• 2007-13, n=118
• Heparin paused peri-procedurally, 20% received platelets/FFP
• No perioperative clotting of circuit
• Minor bleeding 31%, Major 2%
• Recommendations

• Experienced operators
• Careful optimization of the coagulation state



• Single center, retrospective cohort
• 2010-15, n=65 VV ECMO 
• 15% major complications, 29% minor complications
• Bleeding
• ECMO circuit dysfunction

• Patients who developed complications had significantly lower ECMO 
postoxygenator Po2 prior to tracheostomy

Crit Care Med 2019; 47:e81–e88



• Single center, retrospective cohort
• 2015-19, n=96
• Percutaneous n= 51, Open n=24, Hybrid n=21
• Major bleeding n=9, Minor bleeding n=19, Overall mechanical 

complications in 35%
• Bleeding complications more frequent with Percutaneous approach

The American Surgeon 2021, Vol. 87(8) 1292–1298



Important Questions

• Is Tracheostomy on ECLS different than in other scenarios?
• What is the optimal approach?
• What is the optimal timing? 
• Are there unique considerations for COVID ECMO?
• Technical tips and tricks?



• Single center, retrospective series
• 2012-16, N=38, All patients underwent surgical tracheostomy

The Korean Journal of Critical Care Medicine: Vol. 32, No. 2, May 2017



• International, multicenter, retrospective 
study in four large volume ECMO centers 
during a 9-year period
• N=1168
• No tracheostomy group sicker
• Local bleeding more frequent when 

tracheostomy performed during ECMO 
(25% vs 7% after ECMO, p < 0.01)
• Major bleeding (apart from the 

tracheostomy site) more frequent in 
“during ECMO tracheostomy”

Crit Care (2021) 25:238



• Descriptive, cross-sectional 22 item survey of neonatal, pediatric, and 
adult ECMO centers
• Evaluated ventilator strategies, extubation, bronchoscopy, and 

tracheostomy practices
• 144/421 (34.2%) centers responded
• Among the centers performing tracheostomies, 45% used the 

percutaneous method, 19% open, and 10% reported using both 

ASAIO Journal 2017; 63:787–792
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Percutaneous Dilatational Tracheostomy in COVID-19 ECMO 
Patients: A Case Series

• 1 of 5 designated ECMO centers 
in UK
• N=38 (March-May 2020)
• Average time of intubation before 

tracheostomy: 12 days
• No transfusion for tracheostomy 

bleeding, 2 patients needed 
additional skin sutures for skin 
bleeding

Journal of Cardiothoracic and Vascular Anesthesia 35 (2021) 345-362



• Single center, retrospective cohort
• N=32, bedside procedure, percutaneous approach
• ECMO flow optimized with albumin infusion (mean 4L/min), sweep 

gas flow retested (mean 6L/min)
• Apnea during bronchoscopy and technical portions of procedure
• No need for interventions for hypoxia or hemodynamics 
• No difference in pH, blood gas values, or ECMO parameters before 

and after procedure

Membranes 2021, 11, 502



• Single center case series
• N=9
• 4 patients underwent tracheostomy on ECMO, 5 after ECMO weaning
• All cases done on ECMO had hemorrhagic or circuit related 

complications, no complications in other group
• No patients experienced the “traditional” benefits of early 

tracheostomy

Acute Medicine & Surgery 2021;8:e662



Our Experience (PI: Dr. Masood, unpublished data)
• Patients who received ECMO support for COVID-19 and underwent 

tracheostomy
• N=37
• Tracheostomy during ECMO support associated with higher mortality
• Delayed tracheostomy (after day 20) associated with better survival
• 3 patient required re-exploration for major bleeding 
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Perioperative Management: Anticoagulation
• Heparin infusion: Stop 1-4 h before (some centers do not stop), 

Resume 1-6 h post procedure
• If bleeding complications are encountered: Thromboelastometry

(TEM) useful
• Cryoprecipitate
• Prothrombin complex concentrate
• Platelet transfusion

• Aminocaproic acid reduced surgical site bleeding due to fibrinolysis in 
a large series of pediatric ECMO patients

Anesthesiology 2018; 128:181-201
J Pediatr Surg 2003; 38:1212–6



Technical Points

• Ultrasound/CT to evaluate for 
anatomically high innominate 
artery, particularly on VA ECMO
• Avoiding bleeding
• Avoid skin incision with scalpel, if 

possible
• Purse-string suture in skin
• Use electrocautery
• Local hemostatic agents High-riding Innominate artery

BMJ Case Rep 2018. doi:10.1136/bcr-2017-221802 1



• AVALON ELITE bi-caval cannula
• Considerations

– During tracheostomy, reduce 
ECMO blood flow (and thus negative 
suction pressure).
– Perform tracheostomy in a head 
down position.
– Cover puncture site at all times 
with wet compresses.

Journal of Cardiothoracic Surgery (2016) 11:102



Conclusions
• Early tracheostomy associated with shorter ICU stay in ECMO patients 

(except COVID ECMO)
• Percutaneous technique common with acceptable (but notable) 

complication risk
• Individualized decision making important
• Timing of the procedure
• Management of coagulopathy
• Minimizing risk of circuit and oxygenator thrombosis 



Thank you!


