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______________________________________________________________________________________________________________ 

Abstract: The Extracorporeal Membrane Oxygenation (ECMO) is a temporary mechanical support mechanism that 
handles the function of the heart and/or lung in patients with a number of heart and respiratory disorders. ECMO 
uses a pump which is attached in the neck or chest with tubing in huge blood vessels. It is most often seen in 
patients who recover from heart surgery, heart or lung transplants and cardiac aids or in battle with respiratory 
problems such as Chronic Obstructive Pulmonary Disease and acute respiratory distress syndrome. The machine 
has also been shown to be successful in people with respiratory dysfunction, including trauma, toxicity, post-
operative conditions, and breastfeeding. Risks involve bleeding, blood clots, infection, etc., however, many adults 
and children who require ECMO will likely die without the device. While ECMO is not recent, the use and positive 
results during the global flu epidemic of 2009 were dramatically higher, as the advantages of ECMO were apparent 
in situations where conventional mechanical support of oxygen was not supported. 

Keywords:  Extracorporeal Membrane Oxygenation, Risk factors, Surgery, Respiratory disorders 

Citation: Babu M., Ashok K., Nivedhini V., Thatiparthi Stephen and Gautham B.: Applications of extracorporeal 
membrane oxygenation (ECMO) in surgery. Intern. J. Zool. Invest. 7 (2): 915-919, 2021.  
https://doi.org/10.33745/ijzi.2021.v07i02.083 

            ______________________________________________________________________________________________________________ 
 

Introduction 

Oxygenation of the extracorporeal membrane 

(ECMO) of the artificial lung or heart is 

successfully used when chronically ill patients are 

deficient in all other means of cardiac and lung 

support (Zapol et al., 1979; Barlett et al., 1982; 

Brogan et al., 2009; Brodie and Bacchetta, 2011; 

Combes et al., 2018). It operates by briefly pulling 

the body's blood to enable the red blood cells to 

artificially oxygenate and the system to remove 

carbon dioxide. The care now supports critical 

patients with pneumonia COVID-19 who are not 

sufficiently ventilated to maintain the levels of 

oxygen in their blood (Barlett et al., 1976; UK 

Collaborative ECMO Trial Group, 1996; April, 

2009; Gattinoni et al., 2011; Zangrillo et al., 

2013).The Extracorporeal Life Support 

Organization (ELSO) is a global network of 

healthcare practitioners and scientists committed 

to developing and analysing new organ support 

treatments – like ECMO. ELSO captures a register 
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of patients worldwide who have received ECMO as 

part of their practise (Abrams et al., 2014; 

Karagiannidis et al., 2016). 55 per cent of the 

COVID-19 patients who received ECMO survived 

the disease as compared to patients who were not 

treated with this procedure (Mols et al., 2000). 

The USCF also uses a more compact ECMO 

lightweight unit, which is sufficiently light to carry 

in ambulance or helicopter and allows ECMO relief 

in emergency situations (Kumar et al., 2010). 

ECMO machines have been in use since the early 

1970's and are often related to infants with 

respiratory failure. However, UCSF doctors started 

using the technology before and with a wide 

variety of patients in the attempt to save more 

lives than they used before. The use of ECMO at 

UCSF is distinguished by selected patients and the 

stage at which it is used (Bartlett et al., 1986; Fiser 

et al., 2001; Noah et al., 2011; Fuehner et al., 

2012). 

Types: 

ECMO consists of several parts, including: 

Cannulae: Large catheters (tubes) inserted into 

the blood vessels to remove and return blood 

Membrane oxygenator: An artificial lung that 

oxygenates the blood (Peck et al., 1997) 

Warmer and filter: Machinery that warms and 

filters the blood before the cannulae return it to 

the body (Mielck and Quintel, 2005). 

During ECMO, the cannulae pump blood that is 

depleted of oxygen (Sauer et al., 2015). The 

membrane oxygenator then puts oxygen into the 

blood. Then it sends the oxygenated blood through 

the warmer and filter and returns it to the body 

(Combes et al., 2012; Lafc et al., 2014). 

Two forms of ECMO are present - venous, 

supporting only the lungs and veno-arterial, 

supporting both the lungs and the heart. The 

ECMO circuit is interconnected to a patient by one 

to three cannulas (Ko et al., 2002). A surgeon 

makes a minor slit, normally on the right side of 

throat, and feeds the tube into the vein through 

the cut. Often a second tube is threaded into the 

carotid artery, which is another vessel in the neck 

by the same cut. Then the tubes are attached to a 

blood oxygenating pump (Thiagrajan et al., 2009). 

Even other places, such as the atrium or aorta, are 

used to implant the tubing. Patients are normally 

sedated if ECMO is provided for the first time, but 

one of the aims associated with the treatment is to 

wake up them and to get them actively involved. 

When is ECMO used? 

 For people suffering from heart disease, lung 

insufficiency or cardiac operation. 

 A bridge choice where doctors have to 

evaluate the condition of other organs, such as 

the kidney or brain, prior to cardiac or lung 

operation. 

 Help in the heart catheterization laboratory 

during high hazard procedures. 

 As a heart help system bridge, including the 

left ventricular aid device (LVAD). 

 As a bridge for lung transplantation patients.  

 The ECMO helps maintain tissue oxygenation, 

making the patient a successful transplant 

prospect. 

Procedure: 

The treatment of ECMO requires an operation. 

Sedation and treatment for pain and an anti-

coagulant are provided to the patient to prevent 

blood coagulation. The ECMO catheters are placed 

into an artery or venous tract, assisted by the 

operating team (Biscotti et al., 2015). An X-ray is 

then used to ensure that the tubes are placed 

rightly. Usually, an ECMO pump patient is also 

kept on a ventilator that assists the lungs in 

healing. During ECMO, specially trained nurses 

will monitor the patient, along with the surgeon 

and surgical team (Biancari et al., 2020). Since 

patients are sedated and have a respiratory tube 

in place, additional feeding is given intravenously 

or by a nasal-gastric tube. Nutrition is supplied 

intravenously or through gastrointestinal conduit. 
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During ECMO, the patient can be given such 

medicaments including: heparin to avoid blood 

clots; antibiotics to prevent infections; movement 

and sleep-enhancement sedatives; diuretics to 

help the kidney get rid of water and electrolytes to 

enable the right mix of salts and sugars (MacLaren 

et al., 2020). Multiple checks are normally carried 

out to ensure the readiness of the heart and lungs 

before ECMO treatment has been discontinued. 

The vessels will have to be fixed until the ECMO 

cannulas are removed. To close the spot where the 

tubes are located, the doctor uses small stitches. 

When ECMO is removed from the patients, they 

are kept on a ventilator (Zhan et al., 2020; Li et al., 

2020). 

Risks: 

ECMO carries risks, including: 

 Bleeding, because of the medicine used to 

prevent blood from coagulating in the tube. 

 Infection at the locations at which the tubes 

penetrate the body. 

 Problems of transfusion, as blood products are 

given to an ECMO human. 

 Small air clots or tubular bubbles. 

 The possibility of stroke is increased. 

Who needs ECMO? 

 Doctors put patients on ECMO because they 

have severe yet reversible complications 

related with heart or lung. ECMO assumes 

responsibility for the heart and lungs function. 

This provides an opportunity to recover. 

 ECMO will also serve as a "bridge" before and 

after heart surgery procedures. 

 ECMO is only needed under exceptional 

circumstances. In general, this has not been 

effective after other support initiatives. 

Without ECMO, the survival rate is about 20 

per cent or lowers in such cases. The survival 

rate with ECMO can be up to 60%. 

Infants: 

Conditions which can include ECMO for infants: 

 Syndrome of Air Disorder (difficulty 

breathing). 

 Diaphragmatic congenital hernia (a hole in the 

diaphragm). 

 Suction disease of meconium (inhalation of 

waste products). 

 Hypertension of the lung (high blood pressure 

in the pulmonary artery). 

 Respiratory failure severe pneumonia 

 Heart arrest Heart Operating Sepsis 

Children: 

 If a child experiences pneumonia, ECMO may 

be necessary. 

 High infections. 

 Heart failures Congenital. 

 Operation of the heart. 

 Trauma and other situations. 

 Suction of toxic substances into the lungs. 

 The issue of asthma. 

Adults: 

In an adult, ECMO may include: 

 Trauma to pneumonia and other emergencies. 

 Extreme cardiac insufficiency. 

Advice for parents when their child is on ECMO: 

 An infant with ECMO can be emotional, 

sometimes traumatic, to parents, caregivers 

and families. There are many ups and downs 

in the experience.  

 Take control of in the first place. Day after day, 

eat, sleep and get out. Parents will have to 

decide about the medical treatment of their 

kids. 

 Parents  should be involved in the care of their 
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kids. Most parents do not have medical 

education and find much of the medical 

terminology and knowledge difficult to learn. 

Many of your questions will be answered by 

hospital personnel. 

 Speak to a social worker at a hospital, who can 

help relieve depression by discussing the 

problems. 

References 

Abrams D, Combes A and Brodie D. (2014) 
Extracorporeal membrane oxygenation in 
cardiopulmonary disease in adults. J American 
College  Cardiol. 63(25 Part A): 2769-2778. 

April I. (2009) Extracorporeal membrane oxygenation 
for 2009 influenza A (H1N1) acute respiratory 
distress syndrome. Jama 302(17): 1888-1895. 

Bartlett RH, Andrews AF, Toomasian JM, Haiduc NJ and 
Gazzaniga AB. (1982) Extracorporeal membrane 
oxygenation for newborn respiratory failure: forty-
five cases. Surgery 92(2): 425-433. 

Bartlett RH, Gazzaniga AB, Jefferies MR, Huxtable RF, 
Haiduc NJ and Fong SW. (1976) Extracorporeal 
membrane oxygenation (ECMO) cardiopulmonary 
support in infancy. Trans Am Soc Artif Intern Organs 
22(1): 80-93. 

Bartlett RH, Gazzaniga AB, Toomasian JM, Coran AG, 
Roloff D, Rucker RALPH and Corwin AG. (1986) 
Extracorporeal membrane oxygenation (ECMO) in 
neonatal respiratory failure. 100 cases. Ann Surgery 
204(3): 236. 

Biancari F, Dalén M, Fiore A, Ruggieri VG, Saeed D, 
Jónsson K,  Gatti G, Zipfel S, Perrotti A, Bounader K, 
Loforte A, Lechiancole A, Pol M, Spadaccio C, 
Pettinari M, Ragnarsson S, Alkhamees K, Mariscalco 
G and Welp H (2020) Multicenter study on 
postcardiotomy venoarterial extracorporeal 
membrane oxygenation. J Thorac Cardiovasc Surg. 
159(5): 1844-1854. 

Biscotti M, Agerstrand C, Abrams D, Ginsburg M, Sonett 
J, Mongero L, Takayama H, Brodie D and Bacchetta M. 
(2015) One hundred transports on extracorporeal 
support to an extracorporeal membrane 
oxygenation center. Ann Thorac  Surg. 100(1):        
34-40. 

Brodie D and Bacchetta, M. (2011). Extracorporeal 
membrane oxygenation for ARDS in adults. N Eng J 
Med. 365(20): 1905-1914. 

Brogan TV, Thiagarajan RR, Rycus PT, Bartlett RH and 
Bratton SL. (2009) Extracorporeal membrane 

oxygenation in adults with severe respiratory failure: 
a multi-center database. Intensive Care Med. 35(12): 
2105-2114. 

Combes A, Bacchetta M, Brodie D, Müller T and 
Pellegrino V. (2012) Extracorporeal membrane 
oxygenation for respiratory failure in adults. Current 
Opinion  Critical Care 18(1): 99-104. 

Combes A, Hajage D, Capellier G, Demoule A, Lavoué S, 
Guervilly C, Da Silva D, Zafrani L, Tirot P, Veber B, 
Maury E, Levy B, Cohen Y, Richard C, Kalfon P, 
Bouadma L, Mehdaoui H, Beduneau G, Lebreton G, 
Brochard L, Ferguson ND, Fan E, Slutsky AS, Brodie D 
and Mercat A. (2018). Extracorporeal membrane 
oxygenation for severe acute respiratory distress 
syndrome. N Eng J Med. 378(21): 1965-1975. 

Fiser SM, Tribble CG, Kaza AK, Long SM, Zacour RK, Kern 
JA and Kron IL. (2001) When to discontinue 
extracorporeal membrane oxygenation for 
postcardiotomy support.  Ann Thorac Surg. 71(1): 
210-214. 

Fuehner T, Kuehn C, Hadem J, Wiesner O, Gottlieb J, 
Tudorache I, Olsson KM, Greer M, Sommer W, Welte 
T, Haverich A, Hoeper MM and Warnecke G. (2012) 
Extracorporeal membrane oxygenation in awake 
patients as bridge to lung transplantation. Am J 
Respir Crit Care Med. 185(7): 763-768. 

Gattinoni L, Carlesso E and Langer T. (2011) Clinical 
review: Extracorporeal membrane oxygenation. Crit 
Care 15(6): 243. 

Karagiannidis C, Brodie D, Strassmann S, Stoelben E, 
Philipp A, Bein T, Müller T and Windisch W. (2016) 
Extracorporeal membrane oxygenation: evolving 
epidemiology and mortality. Intensive Care Med. 
42(5): 889-896. 

Ko WJ, Lin CY, Chen RJ, Wang SS, Lin FY and Chen YS. 
(2002) Extracorporeal membrane oxygenation 
support for adult postcardiotomy cardiogenic shock.  
Ann Thorac Surg. 73(2): 538-545. 

Kumar TS, Zurakowski D, Dalton H, Talwar S, Allard-
Picou A, Duebener LF, Sinha P and Moulick A. (2010) 
Extracorporeal membrane oxygenation in 
postcardiotomy patients: factors influencing 
outcome. J Thorac Cardiovasc Surg. 140(2):          
330-336. 

Lafç G, Budak AB, Yener AÜ and Cicek OF. (2014) Use of 
extracorporeal membrane oxygenation in adults. 
Heart Lung  Circulation 23(1): 10-23. 

Li X, Guo Z, Li B, Zhang X, Tian R, Wu W, Zhang Z, Lu Y, 
Chen N, Clifford SP and Huang J. (2020) 
Extracorporeal membrane oxygenation for 
coronavirus disease 2019 in Shanghai, China. Asaio 
J.  66(5): 475-481. 



919 

 

MacLaren G, Fisher D and Brodie, D. (2020) Preparing 
for the most critically ill patients with COVID-19: the 
potential role of extracorporeal membrane 
oxygenation. JAMA 323(13): 1245-1246. 

Mielck F and Quintel M. (2005) Extracorporeal 
membrane oxygenation. Curr Opinion Crit Care 
11(1): 87-93. 

Mols G, Loop T, Geiger K, Farthmann E and Benzing A. 
(2000) Extracorporeal membrane oxygenation: a 
ten-year experience. Am J Surg. 180(2): 144-154. 

Noah MA, Peek GJ, Finney SJ, Griffiths MJ, Harrison DA, 
Grieve R, Sadique MZ, Sekhon JS, McAuley DF, Firmin 
RK, Harvey C, Cordingley JJ, Price S, Vuylsteke A, 
Jenkins DP, Noble DW, Bloomfield R, Walsh TS, 
Perkins GD, Menon D, Taylor BL and Rowan KM. 
(2011) Referral to an extracorporeal membrane 
oxygenation center and mortality among patients 
with severe 2009 influenza A (H1N1). JAMA 
306(15): 1659-1668. 

Peek GJ, Moore HM, Moore N, Sosnowski AW and Firmin 
RK. (1997) Extracorporeal membrane oxygenation 
for adult respiratory failure. Chest 112(3): 759-764. 

Sauer CM, Yuh DD and Bonde P. (2015) Extracorporeal 
membrane oxygenation use has increased by 433% 
in adults in the United States from 2006 to 2011. 
ASAIO J. 61(1): 31-36. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thiagarajan RR, Brogan TV, Scheurer MA, Laussen PC, 
Rycus PT and Bratton SL. (2009) Extracorporeal 
membrane oxygenation to support cardiopulmonary 
resuscitation in adults. Ann Thorac Surg. 87(3):     
778-785. 

UK Collaborative ECMO Trial Group (1996) UK 
collaborative randomised trial of neonatal 
extracorporeal membrane oxygenation. Lancet 
348(9020): 75-82. 

Zangrillo A, Landoni G, Biondi-Zoccai G, Greco M, Greco T, 
Frati G, Patroniti N, Antonelli M, Pesenti A and 
Pappalardo F. (2013) A meta-analysis of 
complications and mortality of extracorporeal 
membrane oxygenation. Crit Care Resusc. 15(3): 
172-178. 

Zapol WM, Snider MT, Hill JD, Fallat RJ, Bartlett RH, 
Edmunds LH, Morris AH, Peirce EC, Thomas AN, 
Proctor HJ, Drinker PA, Pratt PC, Bagniewski A and  
Miller RG. (1979) Extracorporeal membrane 
oxygenation in severe acute respiratory failure: a 
randomized prospective study. JAMA 242(20):     
2193-2196. 

Zhan WQ, Li MD, Xu M and Lu YB. (2020) Successful 
treatment of COVID-19 using Extracorporeal 
Membrane Oxygenation. Eur Rev Med Pharmacol 
Sci. 24: 3385-3389. 

 

 

 

 


