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In the June 2017 issue of the ASAIO Journal, Truby et al. 
described a retrospective, monocenter cohort of 121 patients 
who underwent veno-arterial extracorporeal membrane 
oxygenation (VA-ECMO) implantation because of 
refractory cardiogenic shock (1). Authors stratified patients 
in three distinct groups according to a new proposed 
definition of left ventricular distention (LVD) severity based 
on clinical, hemodynamic and radiologic criteria: (I) clinical 
LVD (LVD++) if “mechanical intervention to decompress 
the LV was initiated immediately after VA-ECMO because 
of pulmonary edema, ventricular arrhythmia, or significant 
stagnation of blood within the LV”; (II) subclinical 
LVD (LVD+) if “evidence of pulmonary edema on chest 
radiograph and pulmonary artery diastolic pressure greater 
than 25 mmHg within the first 2 hours of VA-ECMO 
support”; and (III) no LVD (LVD−) in the absence of the 
above criteria.

Significant baseline differences existed between 
groups: 33% of LVD++ patients had post myocardial 
infarction refractory cardiogenic shock while 55% of 
LVD+ had postcardiotomy shock. More importantly, 
cardiopulmonary resuscitation was performed in 67% of 
LVD++ compared to 11% and 19% of LVD+ and LVD−, 
respectively. Furthermore, all LVD++ patients had an 
LV ejection fraction lower than 30% compared to 50% 

in the LVD+ group and 40% in the LVD−. After a mean 
duration of VA-ECMO support of 4.11±2.98 days, the 
overall survival to discharge was 43% and did not differ 
between groups. However, only 20% of LVD++ survivors 
achieved myocardial recovery defined as absence of long-
term mechanical support. In comparison, 60% of LVD+ 
and 20% of LVD− achieved myocardial recovery. One 
major finding was that survival to discharge was 44.4% (4/9) 
in those patients who benefited from early decompression, 
all of which were in the LVD++, versus only 10% (1/10) 
in those of the LVD+ group who underwent a late 
decompression. The only preoperative factor that was 
significantly predictive of the need of decompression in the 
multivariate model was extracorporeal cardiopulmonary 
resuscitation (odds ratio: 3.64, confidence interval: 1.21–
10.98; P=0.022).

Although the results are interesting, authors advocate 
significant limitations that may have impacted the 
interpretation of study findings. Only 105 out of 226 VA-
ECMO runs were included in the analysis, the other ones 
being excluded because of insufficient hemodynamic data. 
Preoperative echocardiographic data were not available 
for most of the patients and were not to be included in 
the analysis, which is a major drawback. The proposed 
definition of LVD may thus be controversial as it does 
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not include any echocardiographic criteria demonstrating 
ventricular distention, elevated filling pressures and 
reduced aortic valve opening. Furthermore, in the absence 
of defined criteria to initiate an immediate decompression 
therapy, patients who have been included in LVD++ group 
in this study could have been reclassified in another group 
depending on the treating team threshold for mechanical 
decompression.

Refractory cardiogenic shock may be due to either acute 
myocarditis or non-myocarditis cardiac diseases, mainly 
including end-stage dilated cardiomyopathy, ischaemic 
cardiomyopathy and postcardiotomy shock. Although 
development of pharmacological therapies along with 
advances in mechanical circulatory support facilities 
have led to a substantial reduction of its mortality rate, 
cardiogenic shock still carries a poor prognosis (2,3). VA-
ECMO is widely used for oxygenation and circulatory 
support for neonates, children and adults whose hearts and 
lungs can no longer provide adequate physiologic support 
despite conventional therapies (4-6). In these patients, 
VA-ECMO may be considered as a bridge to recovery, 
to left ventricular assist device (LVAD) implantation or 
to heart transplantation (5). Alongside hemodynamic 
improvement, use of VA-ECMO may be associated with 
severe complications such as compartment syndrome, leg 
necrosis, sepsis, vascular injury, intra-cerebral hemorrhage 
or stroke (4). VA-ECMO can also have a negative 
hemodynamic impact on the left ventricle as retrograde 
flow generated from the arterial cannula can increase the 
afterload of the left ventricle and lead to LVD. Persistently 
high left ventricular filling pressures and volumes can lead 
to high myocardial oxygen demand (7), such that VA-
ECMO alone may not significantly reduce wall stress (8,9). 
This may compromise myocardial recovery and prolong 
the resulting lung injury unless the left heart is vented 
or unloaded. Several techniques have been described in 
order to decompress the failing left heart, including intra-
aortic balloon pumps (IABPs), axial flow catheters (Impella, 
Abiomed Inc., Danvers, MA, USA) and left atrial to 
femoral artery bypass (TandemHeart, Cardiac Assist Inc., 
Pittsburgh, PA, USA) (10,11). Left heart decompression 
has also been achieved by the transcatheter creation 
of an atrial septal defect using different approaches, 
including vent placement, static balloon dilation and stent 
implantation (12-14).

Although subclinical and clinical LVD are increasingly 
recognized in routine practice, there is a paucity of data 
to help predict the occurrence of LVD under VA-ECMO. 

Moreover LVD management remains controversial among 
groups and there is no evidence regarding the best timing 
to consider left heart decompression in these patients (5). 
Although sometimes straightforward, decision-making is 
most of the time complex and multifactorial and should 
include clinical, echocardiographic, haemodynamic and 
radiographic data.

Authors should be commended for this brilliant study 
and for their efforts in offering an algorithm for the initial 
evaluation of patients with refractory cardiogenic shock. 
Because of the relatively limited number of patients as well 
as missing echocardiographic data, several crucial questions 
remain unanswered however. Proper criteria for patients 
selection, the best strategy to decompress the failing left 
heart, the cost effectiveness of various offered approaches, 
and last but not least the accurate timing to consider LV 
decompression needs to be further addressed. As the 
medical community still needs stronger evidence on a large 
patients scale, a prospective randomized multicenter trial 
would be helpful to improve our practice and save lives in 
VA-ECMO patients.
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