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Abstract
Ectopia cordis (EC) is a rare congenital condition characterized by a partial or
complete defect of the anterior chest wall. It is associated with ventricular and
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study aimed to explore the cardiac manifestations of EC complicated by corona-
virus disease 2019 (COVID-19). A 23-year-old male, born with EC, was admitted
to the hospital for acute cough and fever. The patient was diagnosed with EC and
ASD by computed tomography and COVID-19 via a polymerase chain reaction
Funding information swab test. Patients with ECs rarely survive till adulthood. However, due to the rar-
None ity of this syndrome, upon literature review, we did not find a case of EC with con-
current COVID-19 infection. The patient underwent the required investigations
and conventional treatment such as fluid resuscitation, antibiotics administra-
tion, and full code cardiopulmonary resuscitation. The interventions performed
were unsuccessful, and the patient died. This case demonstrates a patient who
lived with EC and its associated cardiac anomalies but died of COVID-19 and
its complications despite full resuscitation attempts. Our findings suggest that
patients with EC may survive to adulthood if they have an incomplete EC, fewer
intracardiac defects except for ASD, and an absence of an omphalocele.
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1 | INTRODUCTION either complete or partial pericardial coverage. It is ex-
tremely rare, and most patients do not survive till adult-
hood. Furthermore, an association of coronavirus disease
2019 (COVID-19) infection with this condition has not
been reported. However, a preexisting cardiovascular dis-

ease (CVD) or a viral complication on the heart has been

During embryonic development, the cartilage bars of the
sternum may fail to develop properly, leading to a ster-
nal cleft. This results in a condition called ectopia cordis
(EC), wherein the heart is outside the chest wall with
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known to increase the risk, mortality, and morbidity of
COVID-19."® This study aimed to present the clinical data
of a patient with EC who survived till adulthood and got
infected with COVID-19. The study also reviewed relevant
literature to explore the cardiac manifestations of EC com-
plicated by COVID-19.

2 | METHODS
The review of literature was conducted utilizing data-
bases from PubMed, ScienceDirect, and Google Scholar
to ensure all relevant reports on EC have been included.
Headings, subjects, and medical subject terms, as well as
different combinations of basic search on EC, were used
to search these databases regarding cardiac anomalies and
COVID-19.

Data were extracted if they met the inclusion criteria,
which include the following:

1. Published scientific papers that focus on cases of EC

2. Systematic studies and medical case reports that are
published in English

3. Associated cardiac anomaly and COVID-19 infections.

4. Published data between 1925 and 2020.

All compatible data based on the inclusion criteria
were reviewed and summarized by at least two indepen-
dent reviewers.

3 | CASE HISTORY,
INVESTIGATIONS, TREATMENT,
OUTCOME, AND FOLLOW-UP

A 23-year-old male with EC presented to the emergency
department complaining of shortness of breath, fever, and
cough of 4-day duration. He had a history of contact with
a person, who was COVID-19 positive.

Upon examination, the patient was febrile (38°C),
generally ill with sinus tachycardia, central cyanosis, and
oxygen desaturation on room air. Further examination
revealed a bulged pulsatile mass covered with skin. Loud
heart sounds and a systolic murmur were heard over the
heart. An examination revealed coarse inspiratory crepi-
tation all over the chest. The patient had a normal neu-
rologic condition. The patient’s condition deteriorated
rapidly which required intubation and ventilation. Chest
radiography revealed bilateral patchy opacities in both
lungs in the background of questionable pulmonary
edema (Figure 1). A bedside echocardiogram showed
atrial septal defect (ASD), right ventricular dilatation, and
normal left ventricular ejection fraction. A polymerase

FIGURE 1 A frontal chest radiograph reveals bilateral patchy
opacities throughout both lungs suggestive of ongoing infectious
process

chain reaction (PCR) swab test was performed in addition
to other laboratory workups. CT pulmonary angiogram
was performed as pulmonary embolism was considered.
It revealed no acute pulmonary embolism but found tho-
racic EC and secundum ASD (Figure 2). Ground-glass
opacities with peripheral distribution in computed tomog-
raphy lung window image raise the possibility of under-
lying viral infection (Figure 3). The patient was admitted
to the intensive care unit by the time the PCR swab tested
positive. Troponin, creatinine phosphokinase, and renal
profiles were increased. Despite full medical care with
guidance from a local protocol for the care of patients with
COVID-19, the patient did not respond and continued to
be hypotensive. He still had low oxygen saturation despite
being on a mechanical ventilator. He remained febrile,
with a temperature reaching 41°C and an increased renal
function profile indicating multi-organ involvement. He
had a cardiac arrest requiring 10 min of cardiopulmonary
resuscitation (CPR) until steady pulse was retained. He
was administered high-dose inotropic support, but 45 min
later, he had another cardiac arrest requiring an hour of
CPR. The patient was not able to recover and was declared
dead.

The causes of death were postulated to be COVID-19
infection associated with acute renal injury, acute respira-
tory distress syndrome, and septic shock.

4 | DISCUSSION

Our case was a patient with a rare cardiac anomaly who
acquired COVID-19 from contact with a person who was
confirmed to be COVID-19 positive. He had contact with
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FIGURE 2 Anenhanced computed tomography scan of the
chest was performed to evaluate shortness of breath and chest pain.
This shows partial ectopia cordis with right ventricular outflow
tract herniation. The heart is seen extending through a midline
defect in the sternum and lying outside the thorax, covered only by
the skin. Atrial septal defect is also noted

FIGURE 3 Lung window image of enhanced chest computed
tomography scan reveals scattered ground-glass opacities and
patchy lung consolidation with the peripheral distribution. Viral
infection was considered

this person 10 days before presentation to the emergency
department with symptoms compatible with COVID-19.
The patient succumbed within a few hours of the medical
encounter with a cascade of oxygenation and renal func-
tion deterioration that ended in shock and cardiopulmo-
nary arrest. Imaging excluded pulmonary thrombosis to
explain the fulminant hospital course.
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EC is a rare congenital defect with an estimated preva-
lence of 5.5-7.9 per million live births.” The first report of
EC was in 1706.® The cause of EC is unknown, and most
cases are sporadic and usually observed in newborns or
children.” Byron classified EC into four types: cervical,
thoracic, thoracoabdominal, and abdominal.'® Thoracic
and thoracoabdominal EC account for about 85% of the
cases.'' Several congenital cardiac anomalies have been
reported to be associated with EC in 82.2% of cases,' in-
cluding ventricular defect and ASD, Ebstein's anomaly,
truncus arteriosus, transposition of the great vessels, te-
tralogy of Fallot, and hypoplastic left heart syndrome."
ASD occurred in 53% of the cases.'* Our patient was doc-
umented to have ASD by CT angiography.

The heart can often be seen as a pulsating mass through
the skin. In a partial EC, as seen in our patient, the heart
is covered by the pericardium. Meanwhile, in a complete
thoracic EC, the heart is displaced outside the thoracic
cavity without a pericardial cover.'**®

A few patients with pulmonary arterial hypertension
and chronic thromboembolic pulmonary hypertension
(CTEPH) suffer from COVID-19. The case fatality rate of
these patients was higher than that in the general popu-
lation.'” However, in our case, there was no evidence of
CTEPH on CT angiography.

The prognosis of thoracic EC is generally poor, and
those who survive usually had fewer cardiac defects.'® The
morbidity and mortality of EC are reduced when there is
no concurrent omphalocele, such as in the case of our pa-
tient. An omphalocele is a sac containing organs, such as
the bowel, liver, etc., that remains outside the abdominal

There are no reports in the literature of adults with EC.
Our patient may have survived until adulthood because
his EC was only partial, had fewer intracardiac-associated
defects except for an ASD, and absence of an omphalocele.

Without a co-existing COVID-19 infection, the treat-
ment for this condition would be surgical repair. The first
repair for EC was attempted in 1925 by Cutler and Wilens.*
Koop (1975) reported the first successful repair of thoracic
EC.% In our case, our patient was in a severe condition
due to the concurrent COVID-19 infection. There was no
time to manage the patient's cardiac anomaly.

In conclusion, EC and its associated anomalies are
rare. Most patients do not survive to adulthood. Survival
to adulthood is associated with fewer associated anoma-
lies. However, a co-existing COVID-19 infection leads to a
poor prognosis for any CVD and much more for complex
cardiac anomalies such as EC. This report highlights the
fact that EC may present with a clinical combination of
spectral cardiac defects, and survival to adulthood may
depend on the number of associated cardiac anomalies
and having a partial rather than complete EC. The authors
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hope that this article sheds light on cases of patients with
rare congenital cardiac anomalies who subsequently get
infected with COVID-19. This may help this special group
of patients as we can ensure to provide them with early
treatment and refer them to an advanced care facility to
avoid death.

ACKNOWLEDGEMENTS
The authors acknowledge the support of the medical im-
aging administration at King Saud Medical City.

CONFLICT OF INTEREST
The authors have no conflict of interest to disclosure.

AUTHOR CONTRIBUTIONS

KMA: drafted the manuscript, collected the data, se-
lected the figure legends, and revised manuscript. AZA:
revised the images, confirmed the findings on the im-
ages, and ran the second review of the manuscript.
TWE: collected the references, revised them, and indi-
cated their correlation to the manuscript in addition to
the manuscript revision. MQA: revised the manuscript,
edited the manuscript for the journal requirement and
language review, and confirmed the references related
the manuscript.

ETHICAL APPROVAL

The study was conducted at a tertiary care hospital in
Saudi Arabia, with full authorization by the hospital. The
patient's relative provided informed consent for the pub-
lication of this case. In the review of articles, the included
studies were cleared with respect to the ethical handling
of patients and related data.

CONSENT
Written informed consent required for publication of this
case was obtained.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are avail-
able from the corresponding author upon reasonable
request.

ORCID
Mostafa Q. Alshamiri (© https://orcid.
org/0000-0003-3443-001X

REFERENCES
1. Huang CY, Wang XL, Zhao J, et al. Clinical features of patients
infected with the 2019 novel coronavirus in Wuhan, China.
Lancet. 2020;395:497-506.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Wang D, Hu B, Hu C, et al. Clinical characteristics of 138 hospi-
talized patients with 2019 novel coronavirus-induced pneumo-
nia in Wuhan, China. JAMA. 2020;323(11):1061-1069.

Zhou F, Yu T, Du R, et al. Clinical course and risk factor for-
mality of adult inpatients with COVID-19 in Wuhan, China: a
retrospective cohort study. Lancet. 2020;395:1054-1062.

Guan WIJ, Ni Z-Y, Hu Y, et al. Clinical characteris-
tics of coronavirus disease 2019 in China. N Engl J Med.
2020;2020(382):1708-1720.

Wu Z, McGoogan JM. Characteristics of and important les-
sons from the coronavirus disease 2019 (COVID-19) out-
break in China: summary a report of 72314 cases from the
Chinese center for disease control and prevention. JAMA.
2020;323(13):1239-1242.

Ruan Q, Yang K, Wang W, Jiang L, Song J. Clinical predic-
tors of mortality due to COVID-19 based on an analysis of
data of 150 patients from Wuhan, China. Intensive Care Med.
2020;46:846-848.

Shad J, Budhwani K, Biswas R. Thoracic ectopia cordis. BMJ
Case Rep. 2012;2012:bcr1120115241.

Kaplan LC, Matsuoka R, Gilbert EF, Opitz JM, Kurnit DM.
Ectopia cordis and cleft sternum: evidence for mechanical tera-
togenesis following rupture of the chorion or yolk sac. Am J
Med Genet. 1985;21:187-202.

Pamidi N, Vollala VR, Nayak S, Bhat S. Ectopia cordis and am-
niotic band syndrome. Arch Med Sci. 2008;4:208-211.

Cabrera AA, Rodrigo D, Luis MT, Pastor E, Galdeano JM,
Esteban S. Ectopia cordis and cardiac anomalies. Rev Esp
Cardiol. 2002;55:1209-1212.

Ghritlaharey RK, Gupta G, Kushwaha AS, Chanchlani R.
Ectopia cordis thoracalis with cystic hygroma, syndactyly
and cleft lip and cleft palate. J Indian Assoc Pediatr Surg.
2007;12:54-55.

Amato JJ, Jonathan Z, Talwalkar NG. Single stage repair of tho-
racic ectopia cordis. Ann Thorac Surg. 1995;59:518-520.

Patil AR, Praveen LS, Ambica V. Pentalogy of cantrell: a case
report. BJR Case Rep. 2015;1(2):20140002.

Morales MJ, Patel SG, Duff JA, Villareal RL, Simpson JW.
Ectopia cordis and other midline defects. Ann Thorac Surg.
2000;70:111-114.

Alphonso N, Venugopal PS, Deshpande R, Anderson D.
Complete thoracic ectopia cordis. Eur J Cardiothorac Surg.
2003;23(3):426-428.

Russo R, D’Armiento M, Angrisani P, Vecchione R. Limb body-
wall complex: a critical reviewand a nosological proposal. Am J
Med Genet. 1993;47(6):893-900.

Belge C, Quarck R, Godinas L, et al. COVID-19 in pulmonary
arterial hypertension and chronic thromboembolic pulmo-
nary hypertension: a reference centre survey. ERJ Open Res.
2020;6:00520-2020.

Ramasauskaite D, Snieckuviene V, Zitkute V, et al. A rare
case report of thoracic ectopia cordis: an obstetrician’s point
of view in multidisciplinary approach. Case Rep Pediatr.
2016;2016:5097059. doi:10.1155/2016/5097059. PMID:
27957373; PMCID: PMC5120199.

Achiron R, Shimmel M, Farber B, Glaser J. Prenatal sono-
graphic diagnosis and perinatal management of ectopia cordis.
Ultrasound Obstet Gynecol. 1991;1(6):431-434.


https://orcid.org/0000-0003-3443-001X
https://orcid.org/0000-0003-3443-001X
https://orcid.org/0000-0003-3443-001X
https://doi.org/10.1155/2016/5097059

ALSHAMIRI ET AL.

20.

21.

Pius S, Abubakar IH, Bello M, Bashir TM. Complete ectopia
cordis: a case report and literature review. Case Rep Pediatr.
2017;2017:1858621. doi:10.1155/2017/1858621

Saxena AK. Pectus excavatum, pectus carinatum and other
forms of thoracic deformities. J Indian Assoc Pediatr Surg.
2005;10(3):147-157.

N 50f5
Clinical Case Reports —Wl LEY

How to cite this article: Alshamiri KM, Albriek
AZ, Farrag TW, Alshamiri MQ. Ectopia cordis in an
adult patient with COVID-19: A case report and
literature review. Clin Case Rep. 2022;10:€05389.
d0i:10.1002/ccr3.5389



https://doi.org/10.1155/2017/1858621
https://doi.org/10.1002/ccr3.5389

