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CASE 1 

64/M  
Chief complaints : Dyspnea 
(onset : 1 day ago) 
 
내원 4-5일 전부터 fever 및 myalgia 증세로  
primary clinic 에서 medication 처방 받아 복용하였으나  
증상 호전 없었고, 내원 1일전부터 cough 및 dyspnea 
발생하여 본원으로 전원됨. 
 
PMHX : DM (+) HTN (+) 
SHX : heavy smoker & alcholics 



Initial chest x-ray 
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Overall concept 

• Artificial ventilation 
• Less invasive than full ECMO 
• Lower flows = lower gas exchange rates 
• Partial-to-total lung support 
• Envisioned as adjunct to mechanical ventilation 
• Allow reduction in mechanical ventilation settings 
  (...beyond ARDSNet recommendations) 



   pumpless A-V ECMO 

(Novalung) 
V-V ECMO V-A ECMO 

Indication 
Hypercapnic respiratory 

failure 

Hypoxic  

respiratory failure 

Cardiac failure 

Respiratory failure with 

unstable vital sign 

Blood pumping Optional Required Required 

Hemodynamic change Negligible Negligible 

Major 

(preload↓, afterload↑,  

 pulmonary a. pr ↓) 

Oxygenation moderate  80-95% 100% 

Vascular access Artery & Vein Vein & Vein Vein & Artery 

Surgical complexity 

Complexity of equipment 
Simple Complex Advanced 

Requirement for heparin Small Moderate Large 
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CESAR study in 2009 

Significantly greater survival at 6-month  

without disability in ECMO group (47% vs 63%) 

 

 

In severe refractory hypoxemia from ARDS, 
Transfer patients to a center providing ECMO  

: Potentially life-saving 

Conventional 
ventilatory 

support 
ECMO 

Severe  Adult Respiratory Failure  



ANZ ECMO study in 2009 

 ECMO for severe influenza-associated ARDS  

 61 patients during H1N1 pandemic  

 Survival rate 79% 

Complicated interpretation due to confounding 
factors (age, severity, pre-existing co-morbidities) 

in patients selection and outcome 



 



The aim of study 

Non-ECMO-referred 
Pts (85 hospitals) 

ECMO-referred Pts 
(UK ECMO centers) 

H1N1-related ARDS 

vs 

by matching patients 

• Noah et. JAMA 2011 36(15):1659-1668 





Outcome 

• 22 pts (27.5%) died in 80 pts transferred 

















summary 

• Pplat to around 25 cmH2O  

• No benefit of ECMO on ICU survival in 
matched patients (50%) 

• Young patients with severe respiratory 
failure receiving ECMO remained 
unmatched and had a more favorable 
outcome. 





Evaluation until the 120th hours of advanced 
treatment for ECMO entry criteria 

Slow entry criteria : 
•when despite maximum therapy of more than 120 hrs  
no improvement occurs and 
•PaO2 ＜ 100 - 150 mmHg at Flo2 1.0 
•PEEP ≥10 cmH2O 
 

Fast entry criteria : 
when despite maximum therapy ＞2h : 
PaO2 < 50 mmHg resp. SaO2＜ 85 - 90 % at FlO2 1.0 
PEEP ≥ 10 cmH2O 

Lewandowski et al.:Intensive Care Med (1997) 23:819-835 



1) High pressure (peak inspiratory pressure >30 cm H2O) or 

high FiO2(>0.8) ventilation for more than 168 h (7 days) 

2) Signs of intracranial bleeding; any other contraindication 

to limited heparinisation  

3) Any contraindication to continuation of active treatment  

4) Major pharmacologic immunosuppression (ANC < 400) 

II. Contraindication 



Ventilation ECMO 

• Baro-, Volu-, Atelektrauma ↑ 

• “stress and strain” ↑ 

⇒ VILI ↑ 

• Blood flow ↑, larger cannulas, out-

flow- and back-flow pressure ↑ 

• “blood trauma” and activation of 

coagulation ↑ 

• Platelet destruction, bleeding, 

thrombosis ↑ 

⇒ ECMO-induced lung injury (EILI) ↑ (?) 





ECMO Mortality in AMC 

* 

* : p<0.001, **: p<0.05 

* 
** 



Initiation – keep bedside & V/S 

MV 

•Airway 

•Intubation 

•ETT 

•tidal volume 

•often deep sedation 

ECMO 

•Catheter 

•Insertion 

•Circuit 

•flow 

•often light sedation 



Initial VV ECMO Management 

• Vent to “lung rest” : PIP 22-26, PEEP10-14, 
fio2 40% 

• Volume resuscitation and pressor wean 

• Wean pressors to off 

• D/C paralytics, hold sedation for N/E 

• Tx of primary ds – AB, Antiviral, steroid 

• no prophylactic AB 



complications of ECMO 

• Hemorrage 

• CNS injury 

• infection 



M/27 

• Hospital course 
– old pul. Tbc. 외 특이병력 없던 자로 diarrhea를 주 
증상으로 크론병 의심하에 타원 입원 치료 중 HAP 
발생하였고, 이후 ARDS develop 되어 입원 10일째 
기계환기 시작 

– 입원 28일째 Rt. spontaneous pneumothorax develop 
되었고, hypercapnia 로 iLA insertion 

– 입원 42일째 hypoxia 진행되어 VV ECMO 시행 

 



Ventilator strat day ECMO start day 



• 입원 77일째 폐이식을 고려하여 본원 의료진들이 
방문하여 VV ECMO 유지한 채 본원 전원 

• CRPA bacteremia, CRAB pneumoina,  septic 
shock, DIC 진단하에 manage 하였고, recurrent 
hemorrhagic complication으로 본원 전원 후 
anticoagulation free ECMO 시행 

• 입원 108일째 CXR상 호전 시작 및 TV 점차 증가 

• 입원 126일(ECMO 85일)째 ECMO weaning 

• 입원 139일(ventilator day 129일) ventilator 
weaning, 이후 GW 전동 

• 입원 172일째 discharge 

 

 



ECMO weaning day Discharge day 





Solutions for respiratory failure 
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Results 

Analysis time (day) 

Kaplan-Meier survival estimates (n=18) 



Refractory acute severe respiratory failure (n=15) 

8 LTx 

6 alive 2 dead 

7 no LTx 

6 dead 1 alive 

*MV=mechanical ventilation, LTx=lung transplantation, HLTx=heart-lung transplantation 

서울아산병원 내과 

LTx recipients in AMC 
Results 



Early ECMO has better aspects 

• Apply ECMO < 7d (before fibrosis) 

• Lower plateau pressure : VILI 

• Before high lactate concentration 

• Awake and communication 

• No NMB 

• Apply long days (healing time) 

• Getting smarter and smarter ECMO 

• Combined tx : novalung + CRRT 

52 


