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This case highlights the need for accurate and rapid

testing for severe acute respiratory syndrome coronavi-

rus 2 and also underscores the need for caregivers to

remain vigilant for coronavirus disease 2019 in the post-

operative setting despite negative preoperative testing.

(Ann Thorac Surg 2022;113:e119-e121)
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P reoperative testing for severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) is recom-
mended and has become routine clinical practice.

We discuss an infant undergoing repair of congenital
heart disease with negative preoperative testing who
subsequently tested positive for SARS-CoV-2 and devel-
oped acute respiratory distress syndrome from acute
novel coronavirus 2019 disease (COVID-19).

A 7-month-old boy presented for surgical repair of te-
tralogy of Fallot with absent pulmonary valve. Preoper-
ative echocardiograms showed severe pulmonary
stenosis, free pulmonary regurgitation, and severely
dilated main and branch pulmonary arteries. The patient
never displayed clinical evidence of airway compression
or respiratory compromise preoperatively. There was
well-balanced cardiopulmonary physiology with no
hypoxia and adequate growth. A cardiac computed to-
mography scan confirmed the cardiac diagnosis and
demonstrated compression of the distal trachea and
right and left mainstem bronchi by severely dilated
pulmonary arteries (Figure 1). As per our institution’s
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standard, a severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) polymerase chain reaction (PCR)
assay by nasopharyngeal swab was performed 7 days
before his planned surgery, and resulted negative.

Total cardiopulmonary bypass was established in
routine fashion. The ventricular septal defect was closed
via a right atrial incision. Both severely dilated pulmo-
nary arteries were plicated with resection of the anterior
walls. A right ventricle-to-pulmonary artery conduit (16-
mm expanded polytetrafluoroethylene valved conduit)1

was placed, and a small atrial communication was
created. The cardiopulmonary bypass was discontinued
without difficulty. His intraoperative transesophageal
echocardiogram showed a good result with normal left
ventricular systolic function, mildly impaired right ven-
tricular systolic function, and no pulmonary stenosis.

The patient returned to the pediatric intensive care
unit on inotropic support and with appropriate venti-
lator settings for age. He progressed as expected through
postoperative day (POD) 3; supportive therapies were
weaned, diuresis was ongoing, and trophic enteric feeds
had been started. On POD4, he developed fever, acute
oxygen desaturations, and decreased peripheral perfu-
sion. He became significantly fluid-positive despite
aggressive attempts at diuresis and had elevated central
venous pressure to 20 mm Hg. Laboratory data were
notable for leukopenia, thrombocytopenia, and an
elevated procalcitonin at 3.9 ng/mL. Blood cultures were
obtained and broad-spectrum antibiotics were empiri-
cally started. Stress dose hydrocortisone was given due
to a concern for adrenal insufficiency. On POD5, he was
noted to be hypothermic. Blood cultures from both pe-
ripheral and central lines grew Streptococcus pneumo-
niae, sensitive to penicillin (minimum inhibitory
concentration ¼ 1) and ceftriaxone (minimum inhibitory
concentration ¼ 0.5). Respiratory quantitative culture
also grew S. pneumoniae. On POD6 to POD7, he had
progressive third spacing and developed ascites. A
peritoneal drain was placed on POD7. Echocardiogram at
this time was reassuring with normal ventricular func-
tion and no pericardial effusion. He continued to have
worsening in lung compliance, hypercarbia, and hyp-
oxemia. Chest x-ray (CXR) film showed well-expanded
lungs with bibasilar and right middle lobe patchy
parenchymal infiltrates, which was similar to prior films.
He was placed on venovenous extracorporeal membrane
oxygenation (ECMO) on POD8. On POD9, a PCR test by
nasopharyngeal swab for SARS-CoV-2 resulted positive.

The patient’s mother and grandmother both also
subsequently tested positive for SARS-CoV-2 by PCR; the
mother recalled having dizziness and fever on the day of
surgery and also reported having anosmia and loss of
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FIGURE 1 Computed tomography scan showing severe ly d i la ted branch pul -

monary ar ter ies and compress ion of a i rways (ar row) .
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taste. CXR film showed “white out” of the left lung, as is
commonly seen in acute respiratory distress syndrome
(ARDS) supported by ECMO (Figure 2).2 The ECMO
cannula was confirmed to be in good position by echo-
cardiogram. The patient was treated with a 10-day
course of remdesivir and dexamethasone guided by
the pediatric infectious disease consultant. He was also
treated for 6 weeks with intravenous ceftriaxone for
possible pneumococcal endocarditis. Over time, his CXR
film and respiratory function improved on ECMO and
ad iograph on postoperat ive day 9. The ar row demonst ra tes

mbrane oxygenat ion cannula .
continuous renal replacement therapy, and he was suc-
cessfully decannulated from ECMO after 9 days of sup-
port (Figure 3). He was extubated to nasal cannula on
POD24 and weaned to room air on POD35. He was un-
able to take adequate oral feedings without aspiration,
and a gastrostomy tube was placed on POD44. He was
discharged home on POD50.
COMMENT

We report a case of an infant undergoing corrective
repair of congenital heart disease whose postoperative
course was complicated by acute COVID-19, pneumo-
coccal bacteremia, and ARDS for which the patient was
successfully supported with venovenous ECMO.3 This
case illuminates just one of the many new challenges in
caring for children during a pandemic: unreliable pre-
operative testing.

While preoperative testing for SARS-CoV-2 is
routinely performed, the logistics and timing appear to
be problematic. Our patient likely contracted SARS-CoV-
2 1 or 2 days preoperatively, and after a typical incuba-
tion period, became symptomatic approximately 5 days
after infection (POD3-POD4). The source of our patient’s
exposure to SARS-CoV-2 remains unclear, though he
most likely contracted it from his family members.

Reliable testing with rapid results needs to be ubiq-
uitous. Additionally, preoperative testing algorithms
need to be adjusted to mandate testing as close as
possible to the time of the procedure in order to mini-
mize the window of preoperative risk for infection. In
our institution, testing is mandated to occur 5 days to 7
days before a procedure with patient “self-isolation” for
7 days prior. Unfortunately, complete isolation is not
always possible for a child or family. This long preop-
erative testing time frame is fraught with risk of infec-
tion in a pediatric patient during a growing pandemic.
While such risk will be impossible to completely elimi-
nate, reducing the window for exposure is paramount.

Our case also illustrates particular clinical challenges in
caring for a patient with congenital heart disease during a
respiratory virus pandemic. A patient with tetralogy of
Fallot with absent pulmonary valve and severe branch
pulmonary artery dilation is known to have an increased
risk for postoperative respiratory compromise due to
congenital tracheobrochomalacia.4 Our patient did well
for 2 days to 3 days postoperatively but then quickly
decompensated. The etiology of his decompensation was
unclear at the time, given the presumption of negative
COVID-19 status. The delayed diagnosis of SARS-CoV-2
infection led to a delay in treatment, which could have
potentially curbed his inflammatory response and respi-
ratory failure. Additionally, the delay in diagnosis
exposed many hospital staff members to the virus who
subsequently were required to quarantine for 14 days.



FIGURE 3 Timel ine of events re la t ive to t ime of surg ical repa i r . (COVID, coronav i rus disease 2019; CRRT, cont inuous rena l

rep lacement therapy; ECMO, ext racorporea l membrane oxygenat ion ; IV , in t ravenous; PICU, pedia t r ic in tens ive care un i t ; POD,

postoperat ive day. )
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ECMO use has been previously reported to support
multisystem organ failure in children with multisystem
inflammatory syndrome in children associated with
SARS-CoV-2.5 Kaushik and colleagues5 reported
venoarterial ECMO utilization in a 5-year-old boy with
SARS-CoV-2–associated multisystem inflammatory syn-
drome in children, although this patient died related to a
complication from a cerebrovascular thrombus.
Venovenous ECMO has also been reported to be suc-
cessfully utilized for ARDS in children.6,7 Venovenous
ECMO was chosen instead of venoarterial ECMO because
our patient’s cardiac function had normalized after car-
diac repair. Respiratory failure and ARDS were effec-
tively supported with venovenous ECMO, and our
patient has shown a remarkable recovery with a high
likelihood of an excellent clinical outcome.
REFERENCES
1. Ootaki Y, Welch AS, Walsh MJ, Quartermain MD, Williams DA,

Ungerleider RM. Medium-term outcomes after implantation of expanded

polytetrafluoroethylene valved conduits. Ann Thorac Surg. 2018;105:

843-850.

2. Salehi S, Abedi A, Balakrishnan S, Gholamrezanezhad A. Coronavirus

disease 2019 (COVID-19): a systematic review of imaging findings in 919

patients. AJR Am J Roentgenol. 2020;215:87-93.

3. Gerall C, Cheung EW, Klein-Cloud R, Kreines E, Brewer M,

Middlesworth W. Allocation of resources and development of guidelines for

extracorporeal membrane oxygenation (ECMO): experience from a pediatric

center in the epicenter of the COVID-19 pandemic. J Pediatr Surg. 2020;55:

2548-2554.
4. Brown JW, Ruzmetov M, Vijay P, Rodefeld MD, Turrentine MW. Surgical

treatment of absent pulmonary valve syndrome associated with bronchial

obstruction. Ann Thorac Surg. 2006;82:2221-2226.

5. Kaushik S, Ahluwalia N, Gangadharan S, et al. ECMO support in SARS-

CoV2 multisystem inflammatory syndrome in children in a child. Perfusion.

2021;36:524-528.

6. Lewis D, Fisler G, Schneider J, et al. Veno-venous extracorporeal

membrane oxygenation for COVID-19-associated pediatric acute respiratory

distress syndrome. Perfusion. 2020;35:550-553.

7. Gimeno-Costa R, Barrios M, Heredia T, García C, Hevia L. COVID-19

respiratory failure: ECMO support for children and young adult patients. An

Pediatr (Engl Ed). 2020;93:202-205.

http://refhub.elsevier.com/S0003-4975(21)00833-X/sref1
http://refhub.elsevier.com/S0003-4975(21)00833-X/sref1
http://refhub.elsevier.com/S0003-4975(21)00833-X/sref1
http://refhub.elsevier.com/S0003-4975(21)00833-X/sref1
http://refhub.elsevier.com/S0003-4975(21)00833-X/sref2
http://refhub.elsevier.com/S0003-4975(21)00833-X/sref2
http://refhub.elsevier.com/S0003-4975(21)00833-X/sref2
http://refhub.elsevier.com/S0003-4975(21)00833-X/sref3
http://refhub.elsevier.com/S0003-4975(21)00833-X/sref3
http://refhub.elsevier.com/S0003-4975(21)00833-X/sref3
http://refhub.elsevier.com/S0003-4975(21)00833-X/sref3
http://refhub.elsevier.com/S0003-4975(21)00833-X/sref3
http://refhub.elsevier.com/S0003-4975(21)00833-X/sref4
http://refhub.elsevier.com/S0003-4975(21)00833-X/sref4
http://refhub.elsevier.com/S0003-4975(21)00833-X/sref4
http://refhub.elsevier.com/S0003-4975(21)00833-X/sref5
http://refhub.elsevier.com/S0003-4975(21)00833-X/sref5
http://refhub.elsevier.com/S0003-4975(21)00833-X/sref5
http://refhub.elsevier.com/S0003-4975(21)00833-X/sref6
http://refhub.elsevier.com/S0003-4975(21)00833-X/sref6
http://refhub.elsevier.com/S0003-4975(21)00833-X/sref6
http://refhub.elsevier.com/S0003-4975(21)00833-X/sref7
http://refhub.elsevier.com/S0003-4975(21)00833-X/sref7
http://refhub.elsevier.com/S0003-4975(21)00833-X/sref7
http://refhub.elsevier.com/S0003-4975(21)00833-X/sref7

