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Case Report

Check for
updates

coming from the ECMO oxygenator and pumped into 
the aorta. The cerebral and myocardial circulations will 
receive less oxygenated blood, exposing the patient to 
the risk severe complications [3].

A 35-years-old female patient suffering from myo-
carditis after bone marrow transplant for lymphoblas-
tic leukemia underwent V-A ECMO due to a severe Left 
Ventricle disfunction which developed abruptly. Given 
the rapid clinical worsening we opted for the extracor-
poreal circulation support as first choice.

Despite TEE has been reported as a minimally com-
plicated exam in case of thrombocytopenia [4], we 
checked the heart function by TTE (Philips Sparq Core 
77, Philips Ultrasound, Bothell, WA, USA) because of 
a very low platelets count and a very good trans-tho-
racic Ultra-Sounds (US) window. We found that from 
the supra-sternal notch (SSN) view [5], a spontaneous 
contrast image referable to the Watershed Area was 
detectable at the level of the ascending portion of aor-
tic arch proximally to the origin of the right subclavian 
artery (Figure 1 and Video 1). The image had as a proxi-
mal-concavity plume shape we hypothesized caused by 
the “smoke effect” that the two mixing flows created. 
At the same time the oxygenation of the blood from the 
right radial artery line was quite lower than the blood 
from the pump.

Two causes can make the water-shed point move 
more distally: A) The Left Ventricle performance im-

Brief Report
Veno-Arterial Extra-Corporeal Membrane Oxygen-

ation (VA-ECMO) in adults has grown over the last de-
cades as a life-saving procedure. Trans-thoracic (TTE) 
and trans-esophageal (TEE) echocardiography are rec-
ommended tool to manage such cases [1,2].

In VA-ECMO the suction cannula is generally insert-
ed into a femoral vein and it is advanced just beyond 
the caval-atrial junction (Figure 1). The return cannula 
is inserted into a femoral artery and advanced into the 
distal portion abdominal aorta [2]. According the re-
sidual left ventricle (LV) function, the two blood flows 
(one from the LV and one from the return cannula) will 
mix. The mixing point of the two flows may be closer 
to the aortic valve if the LV contractility is severely fail-
ing or more distal when LV function is improving and/
or the ECMO-pump rate is reduced. The proximal and 
the distal blood flows are differently oxygenated. When 
the mixing point (i.e. the watershed area) is too prox-
imal (along the aortic arch) the Harlequin Syndrome 
(HS) occurs. HS consists of two differently oxygenated 
portions of the body: the upper portion hypoxic due to 
the poorly oxygenated blood arriving from the LV and 
the lower well oxygenated one perfused by the blood 
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proving (also due to inotrope drug and/or Intra-Aortic 
Balloon Pump - IABP - insertion); B) Reducing the ECMO 
return flow by acting on the pump rate. Furthermore, 
the HS may recover when: 1) The oxygenation of pul-
monary venous blood increases by adjusting the ventila-
tor settings or performing lung recruitment maneuver, 
provided that the right ventricle function has improved; 
2) Changing VA-ECMO to VV-ECMO (venous-venous 
ECMO) if cardiac function restored.

In our case VV-ECMO was not practicable because 
we have not sufficient experience with it.

Despite Dobutamine administration LV performance 
required the insertion of IABP (1:1 rate) too. Moreover, 
the cardiac-surgeon consultant did not considered to 
unload the LV by an Impella®, basing on his own ex-
perience and because IABP insertion would be more 
appropriate to increase the LV function. After IAPB in-
sertion, at a second-look by TTE-SSN we didn't find the 
plume-shed image we found at the first US-exam, but 
unfortunately we did not save the image. Anyway we 
considered it as a sign of improved LV function. More-
over, aiming at further improving LV performance to 
wean the patient from V-A ECMO as soon as possible, 
we swapped from Dobutamine to Levosimendan, suc-
cessfully. Then ECMO pump support was progressively 
reduced and patient weaned from the extracorporeal 
circulation in a week and discharged to ward after 10 
days.

At our knowledge, the Watershed Area has never 
been described by trans-thoracic echocardiography. 
Buchtele, et al. described it by TEE [6].

In our case it was an incidental finding during the 
TTE exam. The greatest limitation to our hypothesis is 
the lack of a comparable imaging after LV performance 
increased. Anyway, if the SSN will be confirmed to be 
eligible to detect a too-proximally Watershed Area, it 
would be strategically very helpful to manage such se-
vere clinical situation non-invasively, also from a prog-
nostic assessment point-of-view.
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A- Supra-Sternal Notch view B - Sub-costal view: he tip of the venous cannula

Figure 1: The supra-sternal notch and sub-costal trans-thoracic echocardiographic views.
White arrow: The point of the aortic arch where native blood flow and the return cannula blood flow converge.
Black arrow: The aspiration cannula just beyond the inferior vena cava - right atrium junction.
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