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Low Flow

Insufficient pump preload

(Chattering present?) Obstruction in the circuit Excessive pump afterload

If erratic flow, decrease pump RPMs until flow stable. Proximal to bum Distal to pum VA ECMO: Elevated SVR
Restore pump preload then optimize RPMs for desired flow. pump pump VV ECMO: Elevated PVR

Resistance to venous return Evaluate
Evaluate Evaluate A
. . . . for kinking/
ex. tension pneumothorax, cardiac for kinking/ inflow obstruction to Medically manage
tamponade, abdominal compartment obstruction cannula . . Y &
syndrome, worsening cardiac function, high e GeamnlE position circuit or outflow
pressure ventilator settings cannula

Insufficient blood supply

Consider

adding/ Common VA ECMO
upsizing inflow MAP goal <90mmHg

cannula

Hoyler MM, Flynn B, lannacone EM, Jones MM, Ivascu NS. Clinical Management of VA ECMO. J Cardiothorac Vasc Anesth. 2020;34(10):2776-2792. King CS, Roy A, Ryan L, Singh R. Cardiac Support: Emphasis on VA ECMO. Crit Care Clin.
2017;33(4):777-794. LifeSPARC Device Management Guide, v1, 2021. Patel B, Arcaro M, Chatterjee S. Bedside troubleshooting during VV ECMO. J Thorac Dis. 2019;11(Suppl 14):51698-51707.
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Inadequate DO2:VO2

(Low SVO2, elevated lactate)

Insufficient DO2

Optimize
hemoglobin

Determine
maximum
Transfuse flow:
PRBC as Increase RPMs
appropriate until flow
no longer
increases

See “Low Flow” chart if unable
to achieve expected flows

Optimize
circuit flows

Evaluate
oxygenator
and sweep gas
(See “Oxygenator

Assess native
pulmonary
function

Troubleshooting”)

Consider total
CO vs. ECMO
flow

Medically
manage
high CO as
appropriate

Wean
ventilator as
tolerated to
rest settings

after initiation
of ECMO

Evaluate for
and treat new
or worsening

underlying
medical issue

Consider decreasing VO2
Goal: Do not exceed chosen rest
ventilator settings

* VA ECMO only:
evaluate for North-South
syndrome

S * VV ECMO only: Evaluate for

ex. sepsis, fever, agitation/ recirculation

movement, shivering

Signs of recirculation

Temporize: Maximize ECMO

flows, decrease/discontinue
inotropes, optimize
ventilator support

* Bright red blood in

Medically manage drainage cannula
* Increased SvO2

* Low patient PaO2/Sa02

Treat: Consider alternate
cannulation strategy: V-AV,
VV ECMO if appropriate

Evaluate cannulale) position

Reposition cannula(e)
or consider alternate
cannulation strategy

Brogan TV, Lequier L, Lorusso R, MacLaren G, Peek G. Extracorporeal Life Support: The Elso Red Book. Ann
Arbor, MI: Extracorporeal Life Support Organization (ELSO); 2017. LifeSPARC Device Management Guide, v1, 2021.
Lorusso R, Shekar K, MacLaren G, et al. ELSO Interim Guidelines for VA ECMO in Adult Cardiac Patients. ASAIO

J. 2021;67(8):827-844. Tonna JE, Abrams D, Brodie D, et al. Management of Adult Patients Supported with VV
ECMO: Guideline from the ELSO. ASAIO J. 2021;67(6):601-610.
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Oxygenator Troubleshooting

Decreasing/Low Patient Sa02

Ensure sweep
gas line
connected and
unobstructed

Verify FDO2 at
100% or desired
level

Send pre and
post-oxygeantor
blood gases

Adequate post-
oxygenator
saturation based
on oxygenator
rated flow?

Significant clot
burden present?

Consider
oxygenator
exchange if
preventing

expected post-
oxygenator
saturation

BROGEN THOMAS. ECMO Specialist Training Manual. S.1.: ELSO; 2018.

Increasing/Elevated Patient PCO2

Ensure sweep
gas line
connected and
unobstructed

Increase sweep
gas & reevaluate

Inspect for
water vapor
condensation

“Sigh”
oxygenator
if present &
reevaluate

Worsening native
pulmonary
function or

underventilation

Evaluate &
treat, optimize
ventilator
settings

Decreasing/Low Patient PCO2

Sweep gas too
high

Decrease sweep
gas & reevaluate

Over ventilation

Wean ventilator
if appropriate

Improved native
pulmonary
function

Consider
weaning ECMO if
appropriate
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