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Right ventricular (RV) afterload significantly increases with the degree of pulmonary 
thromboembolic burden. Thin-walled, compliant RV cannot unload sufficiently resulting in 
dilatation and drastic decrease in stroke volume. The dilated RV pushes the interventricular 
septum toward the left ventricle (LV), resulting in decreased LV output as well. Afterload is 
further worsened when hypoxia causes localized vasoconstriction by stimulating the release 
of vasoactive mediators.1)2) The mortality of PE is closely related to the degree of RV failure 
and hemodynamic instability.3)4) Therefore, early intervention to reduce RV afterload is key to 
increase survival rate in high risk pulmonary thromboembolism.

Mechanical circulatory support, mostly with veno-arterial extracorporeal membrane 
oxygenation (VA-ECMO) reduces RV preload, resulting in improving RV cardiac output.5) 
It also increases LV output by improving interventricular septal bowing, finally, restores 
tissue oxygenation. Theoretically extracorporeal membrane oxygenation (ECMO) could 
be considerably useful, but the evidence is not supported., The recent guideline suggests 
a usefulness of ECMO in patients with high-risk pulmonary thromboembolism (PTE), and 
circulatory collapse or cardiac arrest as class IIb indication.6) In the previous reports in early 
2000s, in-hospital mortality of high-risk PTE patients treated with ECMO was about 40%.7)8) 
Recent studies reported longer outcomes with variable survival; 53% of ninety-day mortality9) 
or 61.5% of 30-day mortality.10) In the present study, in hospital mortality was 51.5%.11) With 
advance in ECMO and introduction of revised guidelines, this might be due to extended 
administration of ECMO in patients with more severe presentation when experienced ECMO 
team is available.

In high risk PTE, VA-ECMO can be used in 2 different scenarios 1) bridge to recovery in 
patients receiving heparin or thrombolytic therapy; and 2) bridge to embolectomy.5) In the 
study of Ghoreishi et al.12) with 41 massive PTE treated with VA-ECMO, 73% responded 
anticoagulation alone and showed 97% of 90-day survival, which was comparable with 100% 
survival in patients treated with surgical embolectomy.12) In the present study, in-hospital 
mortality was lower in anticoagulation only group (35.7%) compared to thrombolysis 
(60.0%) or mechanical PTE removal group (66.7%). However, other study including 52 
patients with high-risk PTE treated with ECMO reported lower 30-day mortality with surgical 
embolectomy (29.4%) compared with other treatment modalities (fibrinolysis: 76.5%, no 
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reperfusion therapy: 77.7%).10) Considering small sample size of all data, more studies are 
needed to find out which patients would survive without reperfusion therapy in high-risk 
PTE treated with ECMO. As of now, ECMO considered to be useful only in combination with 
surgical embolectomy or catheter-directed treatment.6)

Short term assessment of RV function in high-risk patients treated with ECMO might predict 
need for rescue reperfusion therapy. In the aforementioned study of Ghoreishi et al.,12) 
massive PTE patients were treated with ECMO and RV function was assessed 3 to 5 days 
after ECMO insertion with echocardiography. Factors related to the chronicity of thrombus 
such as prolonged shortness of breath, elevated NT- pro-BNP, enlarged pulmonary artery 
diameter, and history of venous thromboembolism were associated with the need for surgical 
pulmonary embolectomy.12)

VA-ECMO could be a lifesaving rescue therapy for patients with high-risk, acute, massive 
PTE. However, use of ECMO is associated with a high incidence of complications as shown in 
the present study (66.7%). Thus, it is important to utilize VA-ECMO for the minimal duration 
necessary to accomplish the bridge to either recovery or more invasive intervention. Future 
studies should investigate which patients would need for additional mechanical clot-removal 
therapies or would survive with anticoagulation only therapy.

REFERENCES

	 1.	 Bristow MR, Zisman LS, Lowes BD, et al. The pressure-overloaded right ventricle in pulmonary 
hypertension. Chest 1998;114:101S-106S. 
PUBMED | CROSSREF

	 2.	 Matthews JC, McLaughlin V. Acute right ventricular failure in the setting of acute pulmonary embolism or 
chronic pulmonary hypertension: a detailed review of the pathophysiology, diagnosis, and management. 
Curr Cardiol Rev 2008;4:49-59. 
PUBMED | CROSSREF

	 3.	 Haddad F, Doyle R, Murphy DJ, Hunt SA. Right ventricular function in cardiovascular disease, part 
II: pathophysiology, clinical importance, and management of right ventricular failure. Circulation 
2008;117:1717-31. 
PUBMED | CROSSREF

	 4.	 Bĕlohlávek J, Dytrych V, Linhart A. Pulmonary embolism, part I: epidemiology, risk factors and risk 
stratification, pathophysiology, clinical presentation, diagnosis and nonthrombotic pulmonary 
embolism. Exp Clin Cardiol 2013;18:129-38.
PUBMED

	 5.	 Machuca TN, de Perrot M. Mechanical support for the failing right ventricle in patients with precapillary 
pulmonary hypertension. Circulation 2015;132:526-36. 
PUBMED | CROSSREF

	 6.	 Konstantinides SV, Meyer G, Becattini C, et al. 2019 ESC Guidelines for the diagnosis and management of 
acute pulmonary embolism developed in collaboration with the European Respiratory Society (ERS). Eur 
Heart J 2020;41:543-603. 
PUBMED | CROSSREF

	 7.	 Kawahito K, Murata S, Adachi H, Ino T, Fuse K. Resuscitation and circulatory support using 
extracorporeal membrane oxygenation for fulminant pulmonary embolism. Artif Organs 2000;24:427-30. 
PUBMED | CROSSREF

	 8.	 Maggio P, Hemmila M, Haft J, Bartlett R. Extracorporeal life support for massive pulmonary embolism. J 
Trauma 2007;62:570-6. 
PUBMED | CROSSREF

	 9.	 Corsi F, Lebreton G, Bréchot N, et al. Life-threatening massive pulmonary embolism rescued by 
venoarterial-extracorporeal membrane oxygenation. Crit Care 2017;21:76. 
PUBMED | CROSSREF

183https://e-heartfailure.org https://doi.org/10.36628/ijhf.2020.0024

ECMO in Lift-Threating PTE

http://www.ncbi.nlm.nih.gov/pubmed/9676654
https://doi.org/10.1378/chest.114.1_Supplement.101S
http://www.ncbi.nlm.nih.gov/pubmed/19924277
https://doi.org/10.2174/157340308783565384
http://www.ncbi.nlm.nih.gov/pubmed/18378625
https://doi.org/10.1161/CIRCULATIONAHA.107.653584
http://www.ncbi.nlm.nih.gov/pubmed/23940438
http://www.ncbi.nlm.nih.gov/pubmed/26260498
https://doi.org/10.1161/CIRCULATIONAHA.114.012593
http://www.ncbi.nlm.nih.gov/pubmed/31504429
https://doi.org/10.1093/eurheartj/ehz405
http://www.ncbi.nlm.nih.gov/pubmed/10886059
https://doi.org/10.1046/j.1525-1594.2000.06590.x
http://www.ncbi.nlm.nih.gov/pubmed/17414330
https://doi.org/10.1097/TA.0b013e318031cd0c
http://www.ncbi.nlm.nih.gov/pubmed/28347320
https://doi.org/10.1186/s13054-017-1655-8


	10.	 Meneveau N, Guillon B, Planquette B, et al. Outcomes after extracorporeal membrane oxygenation for the 
treatment of high-risk pulmonary embolism: a multicentre series of 52 cases. Eur Heart J 2018;39:4196-204. 
PUBMED | CROSSREF

	11.	 Choi JH, Lee SY, Park YH, Park JH, Kim KH. In-hospital outcome in patients underwent extracorporeal 
membrane oxygenation in life-threatening high-risk pulmonary embolism. Int J Heart Fail 2020;2:187-94. 
CROSSREF

	12.	 Ghoreishi M, DiChiacchio L, Pasrija C, et al. Predictors of recovery in patients supported with venoarterial 
extracorporeal membrane oxygenation for acute massive pulmonary embolism. Ann Thorac Surg 
2020;110:70-5. 
PUBMED | CROSSREF

184https://e-heartfailure.org https://doi.org/10.36628/ijhf.2020.0024

ECMO in Lift-Threating PTE

http://www.ncbi.nlm.nih.gov/pubmed/30137303
https://doi.org/10.1093/eurheartj/ehy464
https://doi.org/10.36628/ijhf.2020.0006
http://www.ncbi.nlm.nih.gov/pubmed/31846635
https://doi.org/10.1016/j.athoracsur.2019.10.053

	Not Alternative, But Additional Use of Extracorporeal Membrane Oxygenation in Patients with Life-Threatening Pulmonary Thromboembolism
	REFERENCES


