
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Journal of Cardiothoracic and Vascular Anesthesia 36 (2022) 2833�2838

Contents lists available at ScienceDirect

Journal of Cardiothoracic and Vascular Anesthesia

journal homepage: www.jcvaonline.com
Diagnostic Dilemma
A Rare Cause of Severe B
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A 19-YEAR-OLD, 96 KG, 175 cm previously healthy man

with COVID-19 pneumonia, sepsis, and adult respiratory dis-

tress syndrome was transferred from a community hospital to

the authors’ institution for treatment with extracorporeal mem-

brane oxygenation (ECMO). The patient had persistent hypox-

emia and hypotension despite optimal mechanical ventilation

and high-dose vasoactive drug support. He was cannulated for

femoral-femoral venoarterial (VA) ECMO shortly after arrival

in the intensive care unit. This intervention initially improved

the patient’s oxygenation and reduced his vasopressor require-

ments, but hypoxemia and hypotension recurred concomitant

with ECMO suction events and reduced flow rates that were

only transiently responsive to volume resuscitation and flow

adjustment. Transesophageal echocardiography (TEE) was

performed, and the following images were obtained (Figs 1-4;

Video 1 and 2). What is the diagnosis?
orted entirely by departmental funds.
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Diagnosis: Severe Biventricular Dyssynchrony Resulting

From Left Tension Pneumothorax

A midesophageal 4-chamber TEE view revealed diastolic

flattening of the right and left ventricular (RV and LV,

respectively) apices associated with dyssynchronous biven-

tricular contraction (Figs 1 and 2; Video 1). A small pericar-

dial effusion was also present. The midesophageal RV

inflow-outflow view revealed pronounced RV outflow tract

narrowing during diastole (Figs 3 and 4; Video 2). Similar

findings were observed in the midesophageal aortic valve

long axis view (Figs 5 and 6; Video 3). The transgastric

midpapillary short axis view showed severely dyssynchro-

nous LV contraction with apparent tethering of the LV ante-

rior wall (Figs 7 and 8; Video 4). Collectively, the TEE

findings strongly suggested that an extracardiac force was

acting on the heart, as if cardiac compressions were being

performed. The patient continued to experience hypoxemia

(arterial oxygen saturations in the mid-80s), hypotension

despite escalating infusion rates of vasoactive drugs, and

frequent ECMO suction events that only could be managed

with reduced flow rates. A chest radiograph was obtained to

confirm position of a nasojejunal feeding tube that had been

placed when the TEE examination was completed. A left

pneumothorax was observed with notable flattening of the
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Fig 1. Midesophageal 4-chamber transesophageal echocardiography view during diastole.

Fig 2. Midesophageal 4-chamber transesophageal echocardiography view during systole.
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left heart border by the compressed lung parenchyma

(Fig 9). A thoracostomy tube was inserted, which resulted

in immediate improvement in the patient’s arterial oxygen

saturation and hemodynamics, a decrease in vasoactive drug

requirements, and the ability to safely increase ECMO flow

rates. A repeat TEE examination showed complete resolu-

tion of the abnormal cardiac motion.

Pneumothorax occurs in 0.16% to 2% of patients with

COVID-19,1 but its incidence may be much higher (approach-

ing 25%) in those who require mechanical ventilation.2 Ten-

sion pneumothorax during ECMO has been previously

described in neonates,3 but to the authors’ knowledge, the
current report is the first description of this complication in an

adult with COVID-19 treated with VA-ECMO. A triad of para-

doxically increased arterial oxygen tension, evidence of

reduced peripheral perfusion (as indicated by narrowed pulse

pressure and decreases in mixed venous oxygen saturation),

and declining flow rates accompanied by hemodynamic insta-

bility were the characteristic features of tension pneumothorax

in neonates treated with ECMO.3 These findings were repli-

cated in a study of experimentally-induced tension pneumo-

thorax in dogs receiving VA ECMO.4 The current patient

treated with VA-ECMO displayed 2 of 3 of these previously

reported signs of tension pneumothorax: compromised



Fig 3. Midesophageal right ventricular inflow-outflow transesophageal echocardiography view during diastole.

Fig 4. Midesophageal right ventricular inflow-outflow transesophageal echocardiography view during systole.
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peripheral perfusion and declining ECMO flows rates associ-

ated with suction events and hemodynamic instability requir-

ing high-dose vasoactive drug support. However, the current

patient also developed hypoxemia and not an increase in arte-

rial oxygen tension. A difference in ECMO cannulation site

and the resulting location of the mixing cloud were probably

responsible for this discrepancy. The common carotid artery

and internal jugular vein were cannulated in neonates3 and

dogs,4 whereas femoral-femoral arterial and venous cannula-

tion was used here. Thus, arterial blood gas sampling from a

right radial arterial catheter and the decrease in arterial oxygen

tension observed in the current patient probably reflected a

more distal mixing cloud.
The echocardiographic findings in patients with tension

pneumothorax are rarely reported, most likely because of

the emergent nature of the pathology. The major TEE find-

ings in the current patient are similar to those that have been

previously reported in the literature. Castro et al recently

described their TEE findings in 2 ECMO patients with ten-

sion pneumothorax in whom dyssynchronous biventricular

contraction and flattening of both ventricular apices were

observed.5 Pneumopericardium was suspected initially in

the first patient (who was receiving VA-ECMO after a pul-

monary thromboembolectomy), but a chest radiograph

revealed a large left pneumothorax. The RV of this patient

also appeared to be tethered, similar to the current patient’s



Fig 5. Midesophageal aortic valve long axis transesophageal echocardiography view during diastole.

Fig 6. Midesophageal aortic valve long axis transesophageal echocardiography view during systole.
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LV in the transgastric midpapillary view (Figs 7 and 8). The

other patient in the Castro et al series was undergoing veno-

venous ECMO cannulation under TEE guidance when acute

changes in cardiac motion consisting of dyssynchronous

contraction with diastolic flattening were observed. An iat-

rogenic pneumothorax after central venous catheter place-

ment was suspected and subsequently confirmed with lung
ultrasound imaging. A second case report described a

patient undergoing minimally invasive coronary artery sur-

gery who developed hypotension and elevated airway pres-

sures during single-lung ventilation.6 TEE revealed a mass

effect on the right atrium resulting from a right tension

pneumothorax. This abnormality resolved after the right

pleura was opened.



Fig 7. Transgastric midpapillary short axis transesophageal echocardiography view showing left ventricular flattening during diastole.

Fig 8. Transgastric midpapillary short axis transesophageal echocardiography view showing apparent tethering of the left ventricular anterior wall during systole.

Fig 9. Chest radiograph showing large left pneumothorax.
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