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venoarterial extracorporeal membrane oxygenation support: a
case description

Xinhong Wang", Haipeng Liu***, Mengxi Xu', Shuangxiang Lin', Kexin Wang', Linlin Ma', Daoxi Hu’,
Wei Zhou*, Xiaoli Yu', Lijian Wang', Ling Xia’

'Department of Radiology, The Second Affiliated Hospital, Zhejiang University School of Medicine, Hangzhou, China; *Research Centre for
Intelligent Healthcare, Coventry University, Coventry, UK; *Department of Medical Imaging, Army 75 Group Military Hospital, Dali, China;
*Department of Critical Care Medicine, Shanghai East Hospital, Tongji University School of Medicine, Shanghai, China; *Key Laboratory for

Biomedical Engineering of Ministry of Education, Institute of Biomedical Engineering, Zhejiang University, Hangzhou, China

*These authors contributed equally to this work.

Correspondence to: Ling Xia, PhD. Key Laboratory for Biomedical Engineering of Ministry of Education, Institute of Biomedical Engineering,
Zhejiang University, 38 Zheda Rd, Xihu District, Hangzhou 310027, China. Email: xialing@zju.edu.cn.

Submitted Oct 12, 2023. Accepted for publication Dec 26, 2023. Published online Feb 21, 2024.

doi: 10.21037/qims-23-1425
View this article at: https://dx.doi.org/10.21037/qims-23-1425

Introduction

Extracorporeal membrane oxygenation (ECMO) is an
enhanced cardiopulmonary bypass technique used to
sustain life and allow for further treatment during severe
cardiopulmonary failure (1). Several randomized studies
conducted in various clinical settings have demonstrated
that ECMO is a life-saving technology that can reliably
improve survival rates among pediatric and adult patients
(2-5). With technical advancements in the hardware design
and monitoring platform, the application of ECMO has
been largely broadened over the past two decades (6,7).
Cardiac hemodynamic assessment is crucial for patients
under ECMO. However, these patients are mostly
immobilized and intubated, ruling out the application
of most imaging techniques of cardiac hemodynamic
assessment, such as ultrasound, computed tomography
angiography (CTA), magnetic resonance imaging (MRI),
and emission computed tomography (ECT) (8). Coronary
CTA (CCTA) has been considered the most effective

noninvasive method for evaluating coronary arteries, but
traditional CCTA requires heart rate control and respiratory
coordination, which are challenging under ECMO
support (9). ECMO can change blood flow, causing
difficulties in the venous injection of contrast agents for
CCTA examinations (10). As a result, patients under
ECMO are underserved in terms of CCTA examinations.
We report a case of successtul CCTA scanning of a
patient with a high heart rate [>80 beats per minute (bpm)]
under venoarterial ECMO (VA-ECMO) support. We
determined the location of watershed area by monitoring
the pulsations of the carotid and radial arteries. The
VA-ECMO flow was reduced to withdraw the ECMO
watershed. We increased the flow rate of contrast agent
injection via the elbow median vein to superior vena cava.
A large pitch fast large-area scan hardware (FLASH) dual-
phase imaging scan with electrocardiogram gating was
used to complete the CCTA examination of a patient who
could not coordinate breathing and heart rate. To the best
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of our knowledge, this is the first report of a high heart rate
CCTA examination performed under VA-ECMO support.
In addition, we reviewed the principles of VA-ECMO and
summarized the considerations for performing CCTA
examinations under VA-ECMO support.

Case presentation

All procedures performed in this study were in accordance
with the ethical standards of the institutional and/or national
research committee(s) and with the Helsinki Declaration (as
revised in 2013). Written informed consent was obtained
from the patient for the publication of this case report and
accompanying images. A copy of the written consent is
available for review by the editorial office of this journal.

The patient was a 38-year-old male who experienced
chest tightness and palpitations while giving a speech
outdoors but did not take any measures to manage it.
Fifteen minutes later, he suddenly lost consciousness and
was unresponsive. His companions called for an ambulance
that arrived after 5 min. The emergency medical team
determined that the patient had undergone cardiac arrest
and immediately began cardiopulmonary resuscitation
(CPR). After 20 min of CPR, the electrocardiogram
revealed ventricular fibrillation. Defibrillation was
attempted, but the patient did not regain a spontaneous
rhythm. The patient was transported to the local hospital
where emergency endotracheal intubation was performed.
Intravenous administration of epinephrine via a 10-mg
pump at 30 mL/h was initiated and CPR was continued.
One hour after the cardiac arrest, the patient regained a
spontaneous rhythm. Two defibrillation attempts were
made during this period due to recurrent ventricular
fibrillation. Four hours later, the patient was transferred to
the Second Affiliated Hospital of Zhejiang University with
a diagnosis of “cardiac arrest after CPR”. Upon admission,
the patient had a heart rate of 89 bpm, a respiratory rate of
17 breaths per minute, and a blood pressure of 95/67 mmHg
(epinephrine infusion at a rate of 10 mg/h to counteract
arrhythmias).

The remarkable results of the emergency laboratory
tests were as follows: a high level of N-terminal pro-B-type
natriuretic peptide (NT-proBNP) of 1,264 pg/mL, a creatine
phosphokinase level elevated to 3,330 U/L, a platelet count
decreased to 88x10°/L, a prothrombin time (PT) increased
to 15.2 s, an activated partial thromboplastin time (APTT)
increased to 71.8 s, a thrombin time (T'T) increased to 80.4 s, a
troponin T level elevated to 0.585 ng/mL, a C-reactive protein
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(CRP) level elevated to 76.1 mg/L, an interleukin 6 (IL-6)
level elevated to 2,134.00 pg/mL, and wide QRS complex
on the electrocardiogram. Bedside ultrasound indicated
severely decreased cardiac contractility. Considering the
possibility of recurrent cardiac arrest, we considered the
patient a candidate for VA-ECMO implantation. With the
consent of the family, VA-ECMO was implanted under
anesthesia, with the venous drainage cannula inserted in
the right femoral vein to the inferior vena cava, and the
arterial return cannula inserted in the right femoral artery.
The flow rate, rotational speed, gas flow rate, and oxygen
concentration were 3.05 L/min, 3,500 rpm, 3 L/min, and
80%, respectively. Heparin was administered at a rate of
400 units per hour. The patient was placed on a mechanical
ventilation system with endotracheal intubation where
volume-controlled ventilation was used with a tidal volume
of 420 mL, a fraction of inspired oxygen (FiO,) of 40%, an
inspiratory to expiratory (I:E) ratio of 1:2, and a positive
end-expiratory pressure (PEEP) of 5 cmH,0O. Meanwhile,
the target temperature therapy was continued. The patient
was a lecturer and experienced significant work-related
stress. Therefore, the diagnoses considered for the patient
included acute coronary syndrome, fulminant myocarditis
(FM), cardiogenic shock, malignant arrhythmias, and
postcardiac arrest syndrome.

After admission, the patient underwent an echocardiogram
within 1 hour, which revealed diffuse left ventricular
hypokinesis with mild left ventricular dilatation but no
other abnormalities. Emergency CT scans of the head and
abdomen showed no significant findings, while a chest CT
scan revealed pleural effusion with associated lung atelectasis.
At 4 hours after admission, the phosphokinase level decreased
to 2,888 U/L (reference range: <164 U/L), and troponin
T levels were measured and found to be 2.330 ng/mL
(above the normal range), which further increased to
2.380 ng/mL at 8 hours after admission. No relevant
features were observed on electrocardiography. Based
on these findings, myocarditis, myocardial infarction, or
pulmonary embolism were suspected, and a definitive
diagnosis was needed for appropriate treatment. Bedside
thoracic ultrasonography and bilateral venous and arterial
Doppler ultrasonography of the lower extremity were
performed, which showed normal lung ventilation and
normal lower extremity vasculature, ruling out the possibility
of pulmonary embolism. Considering that the patient had
been in cardiac arrest for 1 hour and there was abnormal
coagulation function, invasive diagnostic procedures with
ECMO support (e.g., percutaneous coronary intervention
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and myocardial biopsy) involved a higher degree of risk.
Meanwhile, the patient’s family refused invasive diagnosis.
The presence of ferromagnetic devices (ECMO, ventilator,
etc.) made it impossible for the patient to undergo cardiac
MRI. Therefore, CCTA was used as an alternative diagnostic
method to determine whether the patient had myocarditis or
myocardial infarction (11).

To facilitate CCTA examination under ECMO
support, a multidisciplinary approach was proposed based
on interdepartmental collaboration with the experts in
ultrasound, clinical medicine, radiology, and nursing.
The patient’s cardiac output function was assessed using
cardiac ultrasound at 1 hour, 0.5 days, 1 day, and 1.5 days
after admission, which showed left ventricular output
improvement of 22%, 26%, 26%, and 35%, respectively.
Considering the patient’s significant cardiac function
recovery, in multidisciplinary panel discussion, it was
confirmed to attempt CCTA examination. As the ECMO
venous cannula was ideally positioned in the inferior
vena cava, away from the right atrium, no adjustment in
position was necessary. A high-pressure venous catheter was
inserted via the right antecubital vein and advanced into
the right atrium to ensure rapid contrast agent delivery to
the heart. Four monitoring points were established at the
left carotid artery, left radial artery, right carotid artery,
and right femoral artery to assess arterial pulsations, aiding
in determining potential watershed locations. To reduce
the renal damage induced by iodinated contrast agents, we
initiated continuous renal replacement therapy (CRRT) and
connected it to ECMO.

Two days after admission, CCTA was performed
under cardiac gating. The imaging was conducted using
a dual source CT scanner (SOMATOM Force, Siemens
Healthineers, German) with 192 slices and CARE kV and
CARE mAs current modulation. The pitch was set at 3.6,
and the collimator width was 0.6 mm. The scan range
extended from 2 cm below the bifurcation of the pulmonary
artery to the diaphragm. Contrast agent was administered
with a double-barrel high-pressure injector (OptiVantage,
Guerbet, Princeton, NJ, USA) through the venous catheter
into the right antecubital vein at a flow rate of 6.0 mL/s, with
80 mL of contrast agent being administered and followed
by a 40-mL saline flush. A region of interest (ROI) was
placed in the upper right quadrant of the ascending aorta,
with the threshold set at 210 Hounsfield units (HU). To
minimize the influence of respiration and heartbeats on the
images, a novel approach of dual-phase and dual-direction
continuous FLASH high-pitch scanning was employed.
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The nitrate treatment was not performed considering its
possible effect on blood pressure. The two phases consisted
of an early arterial phase and a late arterial phase. After
the ROI threshold of 210 HU was reached, the first scan
was automatically triggered during the early systolic phase.
The scan direction was from head to foot. Immediately
afterward, the second scan was initiated during the late
systolic phase, with the direction from foot to head. To
minimize the influence of ECMO retrograde flow, the VA-
ECMO flow rate was reduced to 2.5 L/min, and arterial
pulsations were observed in the left carotid artery, right
carotid artery, and right femoral artery, ensuring that the
ECMO flow did not interfere with cardiac blood flow.
Meanwhile, the contrast agent flow rate was increased to
6.0 mL/s to optimize opacification of the proximal
ascending aorta, pushing the watershed caused by VA-
ECMO as far distally as possible to enable clear visualization
of the coronary arteries. During the scan, the patient’s heart
rate was 100 bpm. The imaging data were postprocessed
on a postprocessing workstation (Syngo.via, Siemens
Healthineers) with a slice thickness of 0.75 mm to generate
various image reconstructions, including multiplanar
reformation (MPR) and volume rendering (VR). The results
indicated normal coronary artery courses without significant
stenosis, conclusively ruling out myocardial infarction
(Figure I). Consequently, the primary consideration for
underlying cause shifted to myocarditis. At 8:00 AM of the
third day after admission, the ECMO flow rate was adjusted
to 2.5 L/min and then reduced to 1.5 L/min after 2 hours
and to 1 L/min after 4 hours. Subsequent cardiac ultrasound
reassessment revealed acceptable cardiac function and
indications for ECMO weaning. At 4:00 PM the patient
was successfully decannulated from ECMO. Enhanced
cardiovascular magnetic resonance (CMR) was performed at
15 days after admission since the patient refused myocardial
biopsy. The results indicated left ventricular enlargement,
slight myocardial thinning in the apex of the left ventricle,
and subepicardial enhancement in delayed scanning, which
confirmed the diagnosis of FM. Although the optimal
timing for hormone pulse therapy was missed, based on
peer experience, we attempted hormone pulse therapy to
improve the patient’s prognosis as much as possible (12-14).
Subsequently, the patient received steroid pulse therapy
(500 mg/day of methylprednisolone for the first 3 days,
followed by 240 mg/day for the intermediate 3 days, and oral
prednisolone tapering from 125 mg/day for the last 3 days).
The patient’s vital signs remained relatively stable during
the later stages of hospitalization. Ultimately, enhanced
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Figure 1 Clinical images of the patient. (A) Clinical image of VA-ECMO, with the venous cannula placed in the inferior vena cava and the
arterial cannula placed in the right iliac artery. (B) Emergency electrocardiogram showing wide QRS complex, inconclusive for myocardial
infarction. (C) Dynamic evolution of ¢TnT levels during the patient’s hospitalization suggesting the possibility of myocardial infarction. (D)
MIP image and VR image of CCTA demonstrating normal coronary arteries and ruling out obstructive coronary artery disease, thereby
excluding the possibility of myocardial infarction. (E) The electrocardiogram during the CT scan. (F) Contrast-enhanced cardiovascular
MRI showing impaired left ventricular function, focal thinning of the left ventricular myocardium, and delayed subendocardial enhancement,
indicative of myocarditis (the red arrow indicates the location). VA-ECMO, venoarterial extracorporeal membrane oxygenation; ¢Tn'T,
cardiac troponin-T; MIP, maximum intensity projection; VR, volume rendering; CCTA, coronary computed tomography angiography; CT,
computed tomography; MRI, magnetic resonance imaging.

CMR revealed acute myocarditis, leading to the definitive cannulation are two major ECMO strategies (15,16).
diagnosis that determined the patient’s ability to recover and be VV-ECMO is primarily used for the treatment of acute
discharged. The patient recovered sufficiently to be discharged respiratory failure or severe lung dysfunction, wherein
on the 30" day after admission and was followed up at the blood is withdrawn from the systemic venous circulation,
hospital at 3, 6, 9, and 12 months after discharge (Figure 2). oxygenated, and returned to the systemic venous circulation.

VA-ECMO (Figure 3), on the other hand, is a temporary
Discussion mechanlcal c1rculajtory s.upport employed f(?r patients with
cardiac arrest, cardiogenic shock, or heart failure (15,17,18).

Venovenous ECMO (VV-ECMO) and VA-ECMO VA-ECMO serves as a salvage therapy, stabilizing patients

© Quantitative Imaging in Medicine and Surgery. All rights reserved. Quant Imaging Med Surg 2024;14(3):2693-2703 | https://dx.doi.org/10.21037/qims-23-1425



Quantitative Imaging in Medicine and Surgery, Vol 14, No 3 March 2024 2697

Clinical feature: chest tightness and palpitation during speech,

HD 1 First onsets and relieved after rest without medical attention

Clinical feature: loss of consciousness, cardiopulmonary arrest
Again onsets

15 min later
Therapy: CPR: chest compressions
Ambulance Therapy: CPR: chest compressions, defibrillation
Clinical feature: BP 95/67 mmHg, HR 89/min, RR 15/min
1 h later Local hospital

Therapy: CPR: chest compressions, defibrillation, trachea cannula,
norepinephrine 10 mg pump at 30 mL/h, endotracheal intubation

Clinical feature: troponin-T 0.585 ng/mL, CRP 76.1 mg/L

Y Emergency room
4 h later Auxiliary examination: electrocardiogram, bedside ultrasound

LVEF 20%
Therapy: VA-ECMO implantation 3500 rpm 3 L/min, heparin
400 units/h
ICU - R :
5 h later Auxiliary examination: echocardiogram, CT
LVEF 22%
9 h later Clinical feature: troponin-T 2.330 ng/mL
Clinical feature: troponin-T 2.380 ng/mL
LVEF 25%
17 h later ° -{ Therapy: bedside thoracic ultrasonography, bilateral lower extremity
ultrasonography, echocardiogram
HD 2 LVEF 27% Auxiliary examination: echocardiogram
Clinical feature: troponin-T 0.585 ng/mL
HD 2.5 LVEF 35% Auxiliary examination: echocardiogram

Therapy: VA-ECMO combined with CRRT

Clinical feature: troponin-T 0.543 ng/mL

Auxiliary examination: echocardiogram

\
HD 3 ‘ LVEF 43%

Therapy: CCTA performed under cardiac gating

Auxiliary examination: echocardiogram

HD 4 LVEF 43%
Therapy: decannulated from ECMO
Auxiliary examination: CMR
HD 15 Cardiology ward -{
Therapy: steroid pulse therapy
HD 30 Discharged from our hospital
Y

Figure 2 The timeline of the case. HD, hospitalized day; CPR, cardiopulmonary resuscitation; BP, blood pressure; HR, heart rate; RR,
respiratory rate; CRP, C-reactive protein; LVEE, left ventricular ejection fraction; ECMO, extracorporeal membrane oxygenation; VA-
ECMO, venoarterial extracorporeal membrane oxygenation; CRRT, continuous renal replacement therapy; CCTA, coronary computed

tomography angiography; CMR, cardiovascular magnetic resonance.
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Figure 3 Central and peripheral VA-ECMO cannulation strategies. (A) Central VA-ECMO. (B) Peripheral VA-ECMO (sport
configuration). (C) Peripheral VA-ECMO (femoro-femoral configuration). The blue, green, and red lines respectively represent the
deoxygenated blood output from the human body, the blood in the ECMO device being replenished with oxygen, and the oxygenated blood
being input into the human body from the ECMO device, respectively. VA-ECMO, venoarterial extracorporeal membrane oxygenation;

SVC, superior vena cava; RA, right atrium.
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Figure 4 Imaging techniques of CTA in two different cannulation modes where the position of the watershed depends on the LV/ECMO

Watershed arga / atershed area

Deoxygenated

xygenated blood
from ECMO

Oxygenated blood
from ECMO

from ECMO

blood flow. (A) Venous cannula for contrast injection inserted into the superior vena cava, ECMO venous cannula inserted into the right
atrium, and contrast injected into the aorta by the ECMO pump resulting in opacification at the proximal end but not at the distal end. (B)
Venous cannula for contrast injection inserted into the right atrium, ECMO venous cannula inserted into the inferior vena cava, contrast
injected into the aorta by the left ventricle; resulting in opacification at the distal end but not at the proximal end. The blue and yellow
lines represent the venous cannula and ECMO venous cannula, respectively. CTA, computed tomography angiography; LV, left ventricle;

ECMO, extracorporeal membrane oxygenation.
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with compromised hemodynamics for days or weeks (19).
Here, we report a case of successful treatment of an
ECMO-supported patient with FM-induced cardiac arrest,
which was diagnosed using CCTA under ECMO support.
Performing CCTA under ECMO is challenging but it
enables definitive diagnosis and evaluation of therapeutic
efficacy in patients with ECMO (20). This 38-year-
old patient experienced out-of-hospital critical cardiac
arrest with absolute indication for ECMO. The patient
underwent 1 hour of cardiac arrest with no heartbeat or
respiration, and the survival rate is negatively associated
to the duration of cardiac arrest (21). Nevertheless,
prompt identification of the cause of cardiac arrest greatly
contributed to the patient’s excellent survival outcome. This
case provides clinical physicians with valuable insights into
ECMO treatment in terms of diagnosis and therapeutic
interventions.

The most common cause of cardiac arrest and
cardiogenic shock is acute myocardial infarction, with a
small proportion attributed to acute FM particularly among
young individuals (22). FM is a rare syndrome characterized
by sudden and severe diffuse inflammation of the heart,
often leading to cardiogenic shock, ventricular arrhythmias,
or multiorgan system failure (23,24). In real-world
scenarios, the diagnosis of FM has undoubtedly shifted
from primarily relying on biopsy, to utilizing CMR, and
to characterizing myocardial tissue changes and measuring
cardiac troponin levels for identifying myocardial injury
(23,25,26). However, for this patient, myocardial biopsy was
not feasible, and CMR is not the initial diagnostic modality
for critically ill patients. The patient in question was a
30-year-old lecturer with high-risk factors for myocardial
infarction, with significantly elevated cardiac troponin
levels and wide QRS complexes on electrocardiography
after admission. Therefore, acute myocardial infarction
rather than FM was considered as the initial clinical
diagnosis. Coronary artery bypass was considered when
the patient’s cardiac troponin-T continued to rise. Cardiac
bypass surgery under ECMO support remains a highly
risky procedure (27). We urgently conducted CCTA
under ECMO support to identify the means for a safe and
efficient intervention. CCTA was used to determine if the
patient’s sudden cardiac arrest was caused by obstructive
myocardial infarction, as CCTA has a strong negative
predictive value for obstructive coronary artery disease
(CAD). Due to the aforementioned limitations, the
possibility of other conditions, including cardiac sarcoidosis,
dilated myocardiopathy, and vascular spasm angina could
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not be excluded. It has been reported that CCTA can also
identify prognostically important nonobstructive CAD,
such as vascular spasm angina (28,29). CCTA is becoming
a frontline strategy for chest pain patients and has been
applied in the diagnosis of dilated cardiomyopathy (30,31).
CCTA might be used in conjunction with echocardiography
to exclude cardiac sarcoidosis. Although echocardiography
is not a sensitive tool for diagnosing cardiac sarcoidosis,
due to its high specificity, it can be used to identify cardiac
dysfunction caused by cardiac sarcoidosis (32). The
noninvasive, accurate diagnosis of the etiology of cardiac
arrest in emergent clinical scenarios warrants further
investigation.

In VA-ECMO, blood is typically withdrawn via the
venous cannula of the ECMO system from the inferior
vena cava or right atrium, posing challenges for intravenous
injection of contrast agents during CCTA examination (33).
It is possible for intracardiac contrast agent to be aspirated
by the venous cannula of the ECMO circuit. To overcome
this issue, we propose two methods for CTA imaging under
VA-ECMO support (Figure 4). The first method involves
inserting the venous cannula for contrast agent injection
through the brachiocephalic vein and superior vena cava
into the right atrium, while positioning the ECMO venous
cannula as far away from the right atrium as possible.
This method relies on the inherent cardiac blood flow for
imaging. Therefore, increasing the flow rate and volume of
contrast agent is necessary to ensure its mixture with blood
in the cardiac chambers before pumped out. An alternative
is a higher concentration of contrast agent with a reduced
ECMO flow rate. The second method includes inserting
the venous cannula for contrast agent injection through the
brachiocephalic vein and the superior vena cava into the
superior vena cava, while positioning the ECMO venous
cannula in the inferior vena cava, leading to retrograde
delivery of the contrast agent into the aorta by ECMO. In
this method, the native blood flow of the heart is not mixed
with the contrast agent, which may affect the final image
quality. Both methods should be carefully considered based
on the patient’s cardiac function.

In CCTA under VA-ECMO support, it is crucial to
consider the presence of the watershed phenomenon (34,35).
ECMO provides retrograde blood flow from the femoral
artery or iliac artery back into the thoracic aorta (36). The
location of the watershed area can be anywhere between the
aortic root and the diaphragm, depending on the relative
output of the left ventricle (LV) compared to the retrograde
ECMO flow. When antegrade LV output is high, the
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watershed area is located in the distal segment (near the
diaphragm). When LV output is relatively low compared to
ECMO flow, the watershed area is more proximal (closer
to the aortic root) (37). Identifying the location of the
watershed area before CTA examination is important, as it
determines the farthest point to which blood pumped by
the heart can reach. Clinically, the accurate detection of
watershed depends on implanted arterial line monitoring
and contrast-enhanced ultrasound (15,38). Here we propose
a method applicable for clinical practice. Since ECMO
blood flow is non-pulsatile, the presence of pulsation can be
used as a benchmark of watershed. Meanwhile, the direction
(from LV or ECMO) the contrast agent enters the arterial
circulation is an important consideration (Figure 4). In this
case, we inserted the venous cannula for contrast agent
injection through the brachiocephalic vein and superior
vena cava into the superior vena cava while positioning
the ECMO venous cannula in the right atrium. Before
adjusting the ECMO flow rate, we observed pulsation in the
right carotid artery and right radial artery. After reducing
the ECMO flow rate, we also observed pulsation in the
left carotid artery and left radial artery, indicating that the
watershed had been pushed away from the heart. However,
it should be noted that maintaining a low ECMO flow
rate may result in cerebral hypoxia even with a ventilator
for oxygenation. Therefore, it is important to minimize
the duration of ECMO deceleration, which requires close
collaboration between the ECMO and radiology teams. We
recommend reducing the ECMO flow rate after acquiring
localization and non-contrast images. This can aid in
limiting the ECMO deceleration time within 12 min and
reducing the risk of hypoxia.

We recommend evaluating cardiac function prior to the
CCTA examination under VA-ECMO support. Despite
reduced LV output, it can still meet the requirements for
CCTA examination since the coronary arteries are located at
the aortic orifice. The contrast agent can be administrated at
a high injection rate to achieve optimal filling of the native
coronary arteries. The presence of nonuniform enhancement
after contrast agent injection depends on factors such as native
ejection fraction, direction and rate of contrast agent flow,
total amount of contrast agent, and scan delay time. A dual-
source CT can achieve a temporal resolution of 66 ms (39)
and enable CCTA examination in patients under ECMO (40).
FLASH spiral acquisition with electrocardiogram gating has a
high success rate in patients with a heart rate below 80 bpm (41).
However, we adopted a continuous dual-phase scanning

approach for higher reliability.
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CT examination is applicable for patients under ECMO
without significant complications to disclose unique
information compared with other common imaging
modalities including X-ray and bedside ultrasound.
According to our experience, this case was not a routine
event, as the scans are conducted in the hospital’s radiology
department. It requires a dedicated multidisciplinary team
to transfer the patient along with the working ECMO
equipment from the intensive care unit to the CT scan
room in approximately 3 min.

Conclusions

The successful treatment of this patient can be attributed to
the prompt assistance of ECMO for circulatory support and
the establishment of a clear diagnosis. This case highlights
the importance of a multidisciplinary approach to diagnosis,
serving as a reference for clinical practitioners encountering
similar cases.
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