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Abstract
Introduction: During ECMO VA many complications can occur: an example is represented by limb ischemia. During the 7th
EuroELSO, a nursing case report was presented about an intervention on VA ECMO limb that had a hypoperfusion with difference of
temperature(ΔT) treated by a dressing medication that reduced the differential temperature. During the 8th EUROELSO in Barcelona
a retrospective study was presented to confirm the validation of these medication.

Materials and Methods: In relation to the medication German cotton bandage and hydrocolloid plaque were used to the dressing
medication plus a skin probe to record the skin temperature.

In relation to the studies about medication, a case report on august 2017 was presented at 7th EUROELSO, with a literature review
to the management of microcirculatory disease in ECMO VA while during 8th EUROELSO a retrospective study, from May 2018 to
October 2018, was presented.

Results: from literature review, 51 articles about “ISCHEMIA” AND “LIMB” AND “ECMO” were founded, with VA ECMO and adults

as inclusion criteria. No pediatrics or VV ECMO were included. From the case report we observed a reduction of difference of
temperature within 6 hours with an echo Doppler with normal flow. From the retrospective study 7 cases of VA ECMO were recorded.
Discussion: From the analysis of data, the application of dressing medication plays a key role to reduce an hypoperfusion related to
microcirculatory disease.
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Introduction
During 7th and 8th EUROELSO a case report with literature review and a retrospective study were presented about a problem that can

occur during VA ECMO: limb ischemia.

VA ECMO, as indicated by ELSO guidelines, is indicated to some specific cases of patient who had an excellent CPR [1] or in adults

with cardiogenic shock and low cardiac output, in persisting shock despite volume, drugs administration and intraortic balloon pump

(IABP), in septic shock, or in many cardiac diagnosis (i.e. acute myocardial infarction, myocarditis, post cardiotomy shock) [2]. Its role is to
support both cardiac and respiratory system by an extracorporeal pump, an evolution of extracorporeal machine used in cardiac surgery
[3].
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Figure

During VA ECMO some complications can occur as skin ulcers, thromboembolic risk, hemolysis and limb ischemia. In particular the last

complication is avoid with a reperfusion cannula that can perfuse the leg in which VA ECMO is implanted: in particular the conformation
of VA ECMO is represented by a drainage of venous blood from a cannula next to the right atrium and an admission of blood through a

cannula in femoral artery [2]. Femoral artery is partially or totally closed so a reperfusion cannula of Fr5 is implanted to the distal part of
femoral artery to perfuse the leg.

From the pilot study by Krupickova., et al. (2016), the microcirculation in pulsatility VS pulse-less in VA ECMO has no difference. The

reperfusion cannula is fundamental to limb perfusion but microcirculation disease can occur. In literature there is no evidence about
microcirculation problem management without drugs [4-27].

Following a case report and retrospective study, we found a non-pharmacological intervention to reduce the hypoperfusion in VA

ECMO due to microcirculatory problem.

Case Report

A female of 55 y.o. was admitted to a peripheral hospital for a asymptomatic wide QRS from a cardiac ambulatory. At ECG an atrial

tachycardia was recovered and after administration of adenosine a ST elevation was founded in D1-AvL. She was transferred to a central

hospital for coronary angiography in which there is absence of multivessels coronary disease with cardiogenic shock. The airway was
managed by a endotracheal tube, intraortic balloon pump was applied and noradrenaline was administered and after ten hours VA ECMO

was implanted in cardiac surgery intensive care unit, after a diagnosis of myocarditis. VA ECMO support was applied for eight days: in
these days also the continuous renal replacement started.

At third day of VA ECMO, a temperature difference between limbs was noticed, where ECMO leg was colder than the left leg by the skin

temperature probe on the foot. This difference has been confirmed by a reduced flow with ECHO by vascular surgeon.

The reperfusion cannula was pervious, she was with BMI > 40, noradrenaline IV with a blood pressure with heamodynamic stable. The

focus was on a microcirculatory disease.
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Case report-Literature review
During the clinical case, a literature review was applied to research a non-pharmacological intervention. PubMed and the principal

guidelines were consulted with a search strategy of "ISCHEMIA" AND "LIMB" AND "ECMO”, including adults undergoing VA ECMO.

About medication, German cotton bandage, hydrocolloid plaque to prevent pressure injuries, skin probe to record temperature value

on both legs. The time interval of renewal dressing was changed from once on shift (7 hours) to once on 24 hours. Water logged of bandage
and skin assessment was done to prevent injuries through control if bandage was too close to the skin by little cannula’s movement.
Retrospective study

From May 2018 to October 2018, 7 VA-ECMO support were applied in car-diac surgery intensive care unit of our hospital. A retrospective

study was carried out on vital signs charts, where the limb temperature were registered.

Results

After application of dressing, within six hour, the differential temperature from 6°C became 0.5°C, with a modification by echo Doppler

from a low flow to a normal flow, confirmed by vascular surgeon.

The VA ECMO was removed after eight days of support, the patient was extubated after 14 days of mechanical ventilation and she was

dismissed by hospital after 60 days after VA ECMO implantation.

From the literature review, 51 articles were founded but no studies had a non-pharmacological intervention to avoid microcirculation

hypoperfusion.

Retrospective study
From the 7 cases, in 3 cases we had no data, in 4 data are complete: one case of ten days of ECMO support with a reduction of ΔT after

the dressing applying is present. In the others, the dressing application was done immediately after cannula positioning: the results were
a low ΔT (< 0.4°C). About pressure injuries, one patient presented an EPUAP grade I ulcer with hydrocolloid, regressed upon a new wider
bandage. About body's water loss assessment and bandage saturation of water, no one dressing was wet.

Discussion

Why a dressing can reduce a lower limb hypoperfusion?
In relation to the global warming theory, in which there is the greenhouse effect, the attention was focused on the trans epidermal

water loss in which the water has the body temperature around 37°C.

During VA ECMO the blood is drained by the body to a circuit and return into the body through a roller (cardiac support) and after

oxygenation though a oxygenator (respiratory support).

From the drainage to the admission into the body, the blood temperature decreases because of the extracorporeal running without

thermal protection by the PVC circuit.

To avoid the thermal dispersion, in relation to the global warming theory, a dressing was applied to reproduce the greenhouse effect.
The steps to apply the dressing medication are:

1. Skin protection (Figure 1a and 1b) from pressure ulcers by hydrocolloid dressing (Figure 1) where cannulas can touch the skin leg.
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Figure 1a

Figure 1b

2. Bandage first of all of the leg to reduce the pressure and after a bandage including the cannulas. The Cotton Patch was chosen for
the thermal protection and absorbent properties (Figure 2 and 3).

3. Skin probe application outside the bandage to both legs.
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Figure 2

Figure 3

The theory is based on:
•

Warming of the leg with reduction of thermal loss from ECMO cannulas.

•

Vasodilatation induces major flow that increase the temperature inside the bandage.

•
•

Vasodilatation due to higher temperature inside the bandage from the thermal body loss by the cannulas.
Normal flow is achieved by vasodilatation due to warming of the leg.
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Finally, the reperfusion cannula is fundamental to limb perfusion but microcirculation disease can occur. In literature there is no

evidence about microcirculation problem management without drugs. From Prague, we observed that the bandage is an alternative and

water absorption wasn't such to change it every shift. The bandage by nurses has not to be tight, improving ulcers even though the

hydrocolloid plaque, cause of cannula too close to skin. This medication is actually applied by nursing staff as normal practice in peripheral
VA EC-MO: the first aim is to maintain in a direct line with “ECMO leg” and the second aim is to improve vasodilatation in microcirculation,
with tissue hypoperfusion reduction of ECMO leg.

Acknowledgment

Ilaria Giuliani, MSN RN - Cardiac Surgery Intensive Care Unit - ASST Sette Laghi University of Insubria Varese, Italy.
Enrica Bianchi RN - Cardiac Surgery Intensive Care Unit - ASST Sette Laghi - University of Insubria Varese, Italy.

Alessandra Carrano RN - Cardiac Surgery Intensive Care Unit - ASST Sette Laghi - University of Insubria Varese, Italy.
Stefano Arosio RN - Cardiac Surgery Intensive Care Unit - ASST Sette Laghi - University of Insubria Varese, Italy.
Paolo Borsani MD - Cardiac Surgery - ASST Sette Laghi - University of Insubria Varese, Italy

Lorenzo Introzzi MD - Cardiac Surgery Intensive Care Unit - ASST Sette Laghi - University of Insubria Varese, Italy.

Bibliography
1.

Extracorporeal Life support Organization. “Guidelines for ECPR Cases ELSO ECPR Supplement to the ELSO General Guidelines”.

2.

Extracorporeal Life support Organization. “Guidelines for adult cardiac failure”. Version 1.3 (2013b).

3.
4.
5.
6.
7.
8.
9.

Version 1.3 (2013a).

Mossadegh C. “Nursing care and ECMO”. Springer (2017).

Aminiahidashti H., et al. “Applications of End-Tidal Carbon Dioxide (ETCO2) Monitoring in Emergency Department a Narrative
Review”. Emergency 6.1 (2018): e5.

Brechot N. “Indications and Physiopathology in Venoarterial ECMO”. In Nursing care and ECMO (2017): 11-23.

Bulleri E and Fusi C. “Manuale di monitoraggio grafico della ventilazione meccanica”. Milano: Farelibri Editor (2015).

Pantazopoulos C., et al. “A Review of Carbon Dioxide Monitoring During Adult Cardiopulmonary Resuscitation”. Heart, Lung and
Circulation 24.11 (2015): 1053- 1061.

Chiaranda M. “Urgenze ed emergenze”. Padova: Piccin (2016).

Cusmà PR. “Bystander CPR: The Role Play of the Fist Ring of the Chain of Survival”. Journal of Family Medicine and Community Health
4.3 (2017): 1110.

10. De Somer F. “What is optimal flow and how to validate this”. Journal of Extra-Corporeal Technology 39.4 (2007): 278-280.
11. “European Resuscitation Council Guidelines for Resuscitation. Part 5”. Resuscitation 95 (2015): 202-222.
12. European Resuscitation Council. “Advanced Life Support”. Bologna: IRC Edizioni (2015): 93-103.

Citation: Cusmà Piccione R and G Alberio. “Non-Pharmacological Intervention to Reduce Lower Limb Hypoperfusion in VA-ECMO how to
do it”. EC Emergency Medicine and Critical Care 3.8 (2019): 552-558.

Non-Pharmacological Intervention to Reduce Lower Limb Hypoperfusion in VA-ECMO how to do it
558

13. French Society of Intensive Care Medicine. “Guidelines for indications for the use of extracorporeal life support in refractory cardiac
arrest. French Ministry of Health”. Annales Françaises d’Anesthésie et de Réanimation 28.2 (2009): 182-190.

14. Hartmann SM., et al. “Systematic Review and Meta-Analysis of End-Tidal Carbon Dioxide Values associated With Return of
Spontaneous Circulation During Cardiopulmonary Resuscitation”. Journal of Intensive Care Medicine 30.7 (2015): 426-435.

15. Justison G. “Is timing everything?” Journal of Extra-Corporeal Technology 49.2 (2017): 13-18.

16. Marino PL. “The ICU Book”. New York: Wolters Kluwer Health/ Lippincott Williams & Wilkins (2014).

17. Naruke T., et al. “End-tidal carbon dioxide concentration can estimate the appropriate timing for weaning off from extracorporeal
membrane oxygenation for refractory circulatory failure”. International Heart Journal 51.2 (2010): 116-120.

18. Neumar RW., et al. “Adult Advanced Cardiovascular Life Support: 2010 American Heart Association guidelines for cardiopulmonary
resuscitation and emergency cardiovascular care”. Circulation 122.18 (2010): S729-S767.

19. O’Leary MJ., et al. “Oxygenation exhaust capnography as an index of arterial carbon dioxide tension during cardiopulmonary bypass
using a membrane oxygenator”. British Journal of Anaesthesia 82.6 (1999): 843-846.

20. Paiva EF., et al. “The use of end-tidal carbon dioxide (ETCO2) measurement to guide management of cardiac arrest: A systematic
review”. Resuscitation 123 (2018): 1-7.

21. Ranucci M., et al. “Carbon dioxide production during cardiopulmonary bypass: pathophysiology, measure and clinical relevance”.
Perfusion 32.1 (2017): 4-12.

22. Sandroni C., et al. “Capnography during cardiac arrest”. Resuscitation 132 (2018): 73-77.

23. Sheak KR., et al. “Quantitative relationship between end-tidal carbon dioxide and CPR quality during both in-hospital and out-ofhospital cardiac arrest”. Resuscitation 89 (2015): 149-154.

24. The Intensive Care Foundation. “Handbook of Mechanical Ventilation”. London: The Intensive Care Foundation. (2015): 13-20,3 9-43.
25. Totapally BR., et al. “Cardiovascular stability during arteriovenous extracorporeal therapy: a randomized controlled study in lambs
with acute lung injury”. Critical Care 8.6 (2004): R495-R503.

26. Walsh B., et al. “Capnography/Capnometry during mechanical ventilation AARC Clinical Practice Guideline”. Respiratory Care 56.4
(2011): 503-509.

27. Ward K. “A comparison of chest compressions between mechanical and manual CPR by monitoring end-tidal PCO2 during human
cardiac arrest”. Annals of Emergency Medicine 22.4 (1993): 669-674.

Volume 3 Issue 8 August 2019
©All rights reserved by Cusmà Piccione R and G Alberio.

Citation: Cusmà Piccione R and G Alberio. “Non-Pharmacological Intervention to Reduce Lower Limb Hypoperfusion in VA-ECMO how to
do it”. EC Emergency Medicine and Critical Care 3.8 (2019): 552-558.

