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Molding thrombus of an ECMO cannula in the inferior
vena cava

Trombo moldeado de la cdnula de ECMO en la vena cava inferior
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ABSTRACT

A 21-year-old male patient who was admitted in the ICU after multiple traumas suffered hemodynamic and respiratory deterioration requiring
peripheral veno-venous extracorporeal membrane oxygenation (VV ECMO) support as a bridge to recovery within the first forty-eight hours of his
hospital admission. Thanks to this therapy, he significantly improved allowing the withdrawal of ECMO 144 hours after its implantation. However,
the bedside ultrasound exam performed after the ECMO removal reported a hyperechogenic mass inside in the inferior vena cava (IVC). Due to
its sonographic characteristics, a molding thrombus of the femoral ECMO cannula was suspected. Subcutaneous enoxaparin was given for 1 mg/
kg every 12 hours until the thrombus disappeared.
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RESUMEN

Paciente varén de 21 afios que ingresa en la UCI tras un politraumatismo con TCE severo que sufre un deterioro rapidamente progresivo tanto
hemodinamico como respiratorio que requirié de soporte tipo ECMO veno-venosa periférico como puente a la recuperacion en las primeras
cuarenta y ocho horas de su admisién hospitalaria. Gracias a esta terapia, su estado mejoré notablemente permitiendo la retirada del ECMO a las
144 h de su implantacion. Sin embargo, en el examen ecografico realizado a pie de cama en la UCI tras la extraccion del dispositivo se objetivd
una masa hiperecogénica en el interior de la vena cava inferior (VCI). Por sus caracteristicas ecograficas se sospeché un trombo moldeando la
canula femoral del ECMO. Como tratamiento se administré de 1 mg/kg cada 12 h de enoxaparina subcutdnea con seguimiento ecogréfico hasta
la desaparicion del trombo.
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Case report

pital Intensive Care Unit (ICU) because he suffered multi-
ple traumas after a seven-meter-high drop. Upon arrival,
he was conscious, hemodynamically stable and with correct gas
exchange. The total body CT scan revealed an unstable fracture
of the right posterior arch of the pelvis causing an extensive ret-

Q 21-year-old male patient was admitted to a tertiary hos-
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roperitoneal hematoma with active pelvic bleeding and pulmo-
nary consolidation in the lower lobes of both lungs. The cranial
CT scan reported a traumatic brain injury (TBI) with multiple
cerebral concussions and a mild subarachnoid hemorrhage.
Twenty-four hours following his admission, the patient suf-
fered hemodynamic deterioration requiring norepinephrine up
to 1 microgram/kg/min and vasopressin up to 1,8 IU/h. Con-
comitantly, he developed an acute pulmonary distress (ARDS)
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due to thoracic trauma, requiring orotracheal intubation with
lung protective ventilation, muscle relaxation and inhaled nitric
oxide up to 20 ppm. Because of external fixation of the pelvis,
the prone position was formally contraindicated. Twelve hours
later, the regular treatment was unsuccessful, and his condi-
tion was still critical with PO,/FiO, < 80. Normal biventricular
function was observed in a transthoracic echocardiography and
therefore right femoro-jugular VV ECMO was implanted as the
last line of treatment. Due to both pelvis fracture and traumatic
brain injury, he did not receive anticoagulation during the first
forty-eight hours, but the flow rate was established above 3,5
liters per minute to avoid thrombosis. When the pelvic hem-
orrhage was controlled by embolization of branches of the
internal iliac artery, and the second cranial CT reported stabi-
lization of brain injuries after 48 hours, intravenous unfraction-
ated heparin was started to maintain APTT of between 40-50
seconds and ACT between 160-180 seconds. He presented a
significant improvement allowing ECMO removal six days after
its implantation. The third CT scan, which was performed after
ECMO removal, did not report any new cerebral lesions or an
increase in existing ones.

However, after the ECMO withdrawal, a hyperechogenic
image was observed in the bedside ultrasound in the IVC ex-
tending from the right atrium to the left renal vein ostium rep-
resenting the mold of the ECMO femoral cannula. Due to its
sonographic characteristics, the size, and the location, a mold-
ing thrombus of the femoral cannula was suspected (Figure 1).

Subcutaneous enoxaparin was given for 1 mg/kg every 12
hours until the thrombus disappeared after fifteen days of ther-
apy (Figure 2). During the treatment, anti-Xa activity test was
monitored with a target range between 0.5-1 IU/ml. After the
disappearance of the thrombus, the patient continued antico-
agulant treatment during his stay on the hospital ward.

Discussion

VV ECMO is known to be the last line treatment in ARDS

Figure 1. Echocardiography after ECMO removal. 1: Inferior vena
cava thrombosis close to the right atrium; 2: The thrombus inside
the inferior vena cava in the liver area; 3: The thrombus just after the
union of the iliac veins; 4: The thrombus inside the femoral vein. (IVC:
inferior vena cava; RA: right atrium; T: thrombus; FV: femoral vein).
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with controversial results in randomized controlled trials[1],[2]
and with high rate of morbimortality due to its invasiveness and
risk of bleeding.

The prevalence of ARDS in polytraumatism remains around
13%-18%][3] and its mortality can be as high as 50%-80%3].
ECMO in ARDS provides blood oxygenation and CO, removal
allowing to perform a protective ventilation strategy and pro-
viding hemodynamic stability. Despite the development of more
biocompatible surfaces such as polymethylpentene membranes
and the use of phosphorylcholine-coated tubing, the use of
ECMO implies anticoagulation therapy. Though hypoxemia is
one of the main priorities to avoid in a TBI traumatic brain injury
since it has been identified as a secondary injury to TBI itself
associated with a poor prognosis[4]. Hence, in these cases of
young patients with TBI, ECMO may help prevent hypoxemia
and its consequences[4].

In this case, we ran VV ECMO without anticoagulation
during the first 48 hours because of the life-threatening pel-
vic bleeding and TBI. To prevent thrombotic events, the use of
high ECMO flows have been described if heparin cannot be
administrated[5],[6], which must be initiated as soon as the
patient’s condition allows it considering the potential bleeding
risk. Heparin administration was delayed until the CT scan in-
formed stability of the brain injuries although the exact time to
ensure stability is not well established. Thus, it is mandatory to
discuss and consider all the options and make a risk-benefit bal-
ance of b therapy or delaying it, depending on the severity and
location of the intracranial injuries and the presence or absence
of thrombus in the ECMO oxygenator.

Nonetheless, thrombotic events during ECMO are also rela-
tively frequent, reaching up to 10%[7]. They are generally of
subclinical characteristics such as thrombi in the oxygenator
that do not affect the patient but require continuous surveil-
lance and monitoring due to their potential risks such as loss
of device function[8]. The polytrauma and TBI patients may
receive insufficient anticoagulation due to the bleeding risk,
which is also an important reason for thrombosis. Moreover, a
thrombus in the IVC can lead to massive pulmonary thrombo-
embolism[9] or paradoxical embolism if there is an intracardiac
shunt which was discarded in this case. It is important to know
that clinical manifestations of IVC thrombosis in ECMO patients
are usually nonspecific like distal limb edema, self-limited min-
utes of hypoxemia or ECMO flow decrease[9] so the physicians
must have a high index of suspicion and it is recommended
to perform an ultrasound exam daily while the ECMO is run-
ning or more exams if the patient conditions undergo an acute
changel[6],[10],[11]. Furthermore, a protocolized practice in our
center is that even if no thrombus is observed through the US
exam, long term anticoagulation regime can be recommended
due to the high risk of thrombosis because of endothelial dam-
age.
Although anticoagulation was the only treatment the pa-
tient received, another option to consider is percutaneous
extraction using the AngioVac® thrombus aspiration proce-
dure[12]. The complication rate of this technique is low but
rupture of the cardiac chambers or injury to the tricuspid valve
are life-threatening. The main limitations are its high cost, the
risk of complications and the exiguous current scientific evi-
dence[12]. For all these reasons, we consider that this treat-
ment should be considered as an alternative to medical or sur-
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Figure 2. Echocardiography after the anticoagulant treatment
with subcutaneous low-molecular-weight heparin. The
disappearance of the thrombus in the inferior vena cava (1)
and femoral vein; (2) is observed. IVC: inferior vena cava, RA:
right atrium, FV: femoral vein).

gical treatment in cases in which anticoagulant therapy is not
possible.

To sum up, the use of ECMO in polytrauma patients is a
controversial issue due to the presence of intracranial and mas-
sive bleeding lesions and the need for anticoagulation. On the
other hand, they are generally young patients with no comor-
bidities and long-life expectancy if the acute process is resolved.
Consequently, ECMO implantation even with cranial bleeding
lesions has been reported with encouraging results[7]. Even
though some tips must be considered: high ECMO flow rate,
patient and ECMO configuration selection, CT scan monitor-
ing, heparin introductions as soon as possible and long-term
heparin therapy and systematic sonographic exam should be
performed.

To conclude, ECMO support is a highly specialized therapy
that implies a multidisciplinary process and high level of experi-
ence is cornerstone in the context of polytraumatism.
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