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Spontaneous Pneumopericardium and
Pneumomediastinum in Twelve COVID-19
Patients

Neumopericardio y neumomediastino espontdneos en doce
pacientes con COVID-19

Dear Editor,

The new COVID-19 has become the largest global epidemic in
recent centuries. Mortality is influenced by the different compli-
cations that patients develop; nevertheless, some of these remain
underreported. In May 2020, we observed the first case of spon-
taneous pneumomediastinum and pneumopericardium associated
with COVID-19 infection in a Peruvian public hospital. By July,
a total of 19 cases of pneumomediastinum'~'° and only one
case of spontaneous pneumopericardium!! have been reported in
COVID-19 patients. Therefore, we decided to search for these two
complications through imaging studies.

We encountered twelve COVID-19 patients that developed
spontaneous pneumomediastinum and/or pneumopericardium
during their hospitalization in a Peruvian public hospital between
April and July 2020. Pneumomediastinum and pneumopericardium
were defined by chest computed tomography (CT). Images were
reviewed by a general radiologist and a cardiac imaging specialist.
We excluded patients that received previous mechanical ventila-
tion. COVID-19 diagnosis was defined by symptoms and radiologic
findings compatible with COVID-19 pneumonia along with a posi-
tive COVID-19 rapid test. Confirmatory testing was not available
due to limited hospital resources. Eight patients fulfilled the crite-
ria; and a subgroup of four patients without a positive COVID-19
rapid test was also included to increase sample size.

Clinical characteristics and CT findings are presented in Table 1.
The median (IQR) age of patients was 57.5 (47-64.5) years; 83%
of patients were male. The mean duration of symptoms before

hospital admission was 8.7 (3) days. Symptom, comorbidity and
treatment information could only be collected in nine patients.
All of them had fever, cough, dyspnea and tachypnea on the
time of admission; six patients reported thoracic pain during hos-
pitalization. The median of days from the onset of symptoms until
thoracic pain appeared was 17. Laboratory findings showed ele-
vated white-cell count and lymphocytopenia in 83% of patients.
All patients denied thoracic trauma and previous lung disease.
Two patients had diabetes mellitus and one had hypertension and
hypothyroidism.

Chest CT showed that ten (83%) patients had both pneumome-
diastinum and pneumopericardium, while the other two patients
had isolated pneumomediastinum or pneumopericardium. Out of
the eleven patients with pneumopericardium, one was classified as
severe. Pneumothorax was observed in five (42%) patients, four of
them accompanied by pneumomediastinum. Pulmonary patterns
such as ground glass opacities, crazy paving and consolidation were
observed in 100%, 75% and 50% of patients, respectively. Five (42%)
patients had subcutaneous emphysema and one of them had sub-
cutaneous neck emphysema. Radiologic findings are presented in
Fig. 1.

During hospitalization, two patients developed probable pul-
monary embolism, one patient developed pericarditis with
pericardial effusion and three patients developed acute coronary
syndrome. Electrocardiography showed Non-ST elevation; tropo-
nin levels were not available. Patients received treatment with
anticoagulants, corticosteroids and antibiotics. Additionally, one
patient was treated with a single dose of Tocilizumab. All patients
required oxygen support and one patient was admitted to the
Intensive Care Unit (ICU) for posterior mechanical ventilation.
Management was conservative. Six patients (50%) died during hos-
pitalization and the rest were discharged.

Pneumopericardium and pneumomediastinum are the accumu-
lation of air in the pericardial and mediastinal spaces, respectively.
They involve the dissection of extrapulmonary air through the

Fig. 1. Axial tomographic sections of three patients (A, B, and C) with different degrees of gas present at the pericardial level (blue arrows), mediastinal (orange arrows), pleural
(yellow arrows) and subcutaneous emphysema (green arrows). A1-3 shows a moderate presence of gas around the cardiac silhouette, large vessels, and right pneumothorax.
B1 shows presence of gas in the pericardial sac (mild or laminar). C1-3 shows the severe presence of gas in the pericardium, mediastinum and subcutaneous space.
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Table 1

Clinical characteristics and CT findings.
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Gender
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Patient

outcome

Subcutaneous
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Pneumomediastinum Pneumopericardium

Tocilizumab
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N: No data available.

2 Severe pneumopericardium.

b patient A (Fig. 1).

¢ Patient B (Fig. 1).

d Ppatient C (Fig. 1).

thoracic cavity. After alveolar rupture, air enters interstitial tis-
sue spaces where it can remain as primary interstitial emphysema
or continue dissecting along the perivascular and peribronchial
connective tissue sheaths into the midline. The pressure gradient
is responsible for directing the dissection along vascular sheaths
toward the hilum. Afterwards, the air can assemble in the medias-
tinum to form a pneumomediastinum, rupture the pleura to form a
pneumothorax or enter the pericardial space between the parietal
and visceral layers.'? This could explain why most of our patients
had both pneumopericardium and pneumomediastinum and why
42% of our patients presented with pneumothorax.

The most frequent causes of pneumopericardium are secondary
to trauma, positive pressure through mechanical ventilation, or
invasive chest procedures. Pneumomediastinum most commonly
occurs by mechanical ventilation or airway obstruction due to an
increase in airway pressure. It is unusual to observe cases of these
events as complications of respiratory infections, particularly those
with a viral etiology.'3

During the SARS outbreak in 2002, a retrospective study'“ of 123
patients with SARS-CoV infection reported 13 cases of spontaneous
pneumomediastinum. Five of these patients required posterior
intubation and four patients died. The probability of encountering
these conditions increases if the viral infection leads to SARS and
if the patient requires mechanical ventilation or central line place-
ment. In COVID-19, all mechanisms of lung damage (direct injury,
exaggerated inflammatory response and hypercoagulability),’”
could increase the risk of pneumopericardium, pneumomedias-
tinum, and the possibility of positive pressure injury due to
mechanical ventilation. Furthermore, although most forms of
pneumomediastinum and pneumopericardium are self-limiting,
they can sometimes be fatal and require invasive interventions.!?

During a hyperinflammatory process such as the one obser-
ved in severe cases of COVID-19, alveolar rupture is a possible
outcome. Because visceral layers of the deep cervical fascia are
contiguous with the mediastinum, air from a pneumomediasti-
num may decompress into the neck, avoiding a pneumothorax
and a physiologic tamponade. It would require an elevated pres-
sure in the deep cervical fascia to redirect air toward other planes
which could explain why encountering a pneumopericardium is so
infrequent. Nevertheless, in the context of elevated pressures that
exceed containment, because of continuity, spontaneous pneumo-
pericardium can still be observed, most frequently, in the presence
of pneumomediastinum. Despite pericardial tightness, support of
the pericardial reflections is weak at the venous sheaths and could
present as a gateway for air.'? Ultimately, it is rare to encounter
isolated spontaneous pneumopericardium (not fully understood)
and more common to find spontaneous isolated pneumomediasti-
num or, as our findings show, in conjunction with pneumothorax
and subcutaneous emphysema.

Patients with pneumopericardium and pneumomediastinum
can present chest pain exacerbated by deep breath and coughing,
dyspnea, neck and throat pain, or dysphonia. In the same line, 50%
of our patients developed thoracic pain. Similar to previous reports,
all patients required oxygen support and some patients developed
other cardiovascular complications. Only one patient presented
severe pneumopericardium and consequently died. Finally, we
had a higher mortality (50%) compared to the other studies
(43%).

Our study has several limitations. We did not have a confirma-
tory test for COVID-19 and a subgroup of patients was diagnosed
only by symptomatic and radiologic findings due to limited resour-
ces. We obtained a small sample size and clinical records of three
patients were not found. Finally, it was not possible to calculate the
incidence of these complications.
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Derrame pleural secundario a perforacion R

auricular derecha en tiempos de COVID-19

Pleural Effusion Secondary to Atrial Perforation During
COVID-19 Period

Estimado Director:

Debido al brote epidémico producido por SARS-CoV-2, muchos
de los hospitales espafioles han sufrido un colapso que ha obligado a
demorar toda la actividad sanitaria no urgente. Ademas, durante la
pandemia se ha producido un retraso diagnéstico en determinadas
patologias agudas, en ocasiones por miedo de los pacientes a acudir
al ambito hospitalario. En este caso, presentamos un caso de disnea
aguda secundaria a una causa poco frecuente de derrame pleural
derecho.

La perforacién cardiaca por la implantacién de un marcapasos o
desfibrilador es una complicacién poco frecuente, pero potencial-
mente mortal. En raras ocasiones no se produce en el momento de
la intervencién y puede aparecer en diferido, como es el caso que
nos ocupa.

Caso clinico
Varén de 77 aios, exfumador, con antecedentes de sindrome

de apneas del suefio, enfermedad pulmonar obstructiva crénica,
miocardiopatia hipertréfica septal, flutter auricular y taquicardia

ventricular monomoérfica no sostenida. Por este motivo se procedi6
a la colocacién de un desfibrilador automatico implantable (DAI)
bicameral el 03/03/2020 como prevencién primaria, y se inicié tra-
tamiento anticoagulante con apixaban desde el 12/03/2020.

Durante la pandemia consulté con su neumoélogo habitual por
presentar disnea progresiva y cifras de saturacién de oxigeno por
debajo de las habituales. Rechazé el consejo de acudir al hospi-
tal para valoracién urgente, por la situacién de pandemia vivida
durante esos dias, e inici6 tratamiento domiciliario sin mejoria.

Ante la persistencia de los sintomas y empeoramiento de las
cifras de saturacién de oxigeno finalmente acudié a Urgencias el
17/04/2020 tras un mes de evolucién de la disnea hasta hacerse de
minimos esfuerzos. A su llegada el paciente presentaba insuficien-
cia respiratoria (saturacién de oxigeno del 91% con gafas nasales
a 41) y se encontraba hemodinamicamente estable. En la anali-
tica de sangre destacaba linfopenia y elevacién de PCR, con BNP
dentro de la normalidad. Se realiz6 test de PCR para SARS-CoV-2
que resulté negativo. En la radiografia de térax se observé derrame
pleural derecho que ocupaba un tercio de dicho hemitérax. Se rea-
liz6 ECG que no presentaba cambios con respecto a previos y se
interrog6 el DAI sin evidenciarse alteraciones.

Se procedi6é a realizar toracocentesis diagnéstica en la que
se extrajo liquido pleural de aspecto hemorrdgico, siendo un
exudado por criterios de Light. Al haber recibido tratamiento cré-
nico con diuréticos, se calcul6 el gradiente de albiimina, siendo
este > 1,2 g/dL


dx.doi.org/10.1016/S1473-3099(20)30156-0
dx.doi.org/10.1016/S1473-3099(20)30156-0
dx.doi.org/10.3348/kjr.2020.0281
dx.doi.org/10.3348/kjr.2020.0426
dx.doi.org/10.1093/jtm/taaa062
dx.doi.org/10.1093/jtm/taaa062
dx.doi.org/10.1007/s00134-020-06078-3
dx.doi.org/10.1111/anae.15113
dx.doi.org/10.1016/j.idcr.2020.e00806
dx.doi.org/10.1136/bcr-2020-236519
dx.doi.org/10.1007/s10140-020-01806-0
dx.doi.org/10.1016/j.arbres.2020.06.008
dx.doi.org/10.25373/ctsnet.12485831
dx.doi.org/10.3904/kjim.2001.16.3.205
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0140
dx.doi.org/10.1183/09031936.04.00096404
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0150
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0150
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0150
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0150
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0150
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0150
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0150
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0150
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0150
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0150
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0150
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0150
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0150
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0150
http://refhub.elsevier.com/S0300-2896(20)30236-2/sbref0150
mailto:arianna.portmann.b@upch.pe
https://doi.org/10.1016/j.arbres.2020.09.013
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbres.2020.09.013&domain=pdf

	Spontaneous Pneumopericardium and Pneumomediastinum in Twelve COVID-19 Patients
	Funding
	Conflict of interest
	References
	The Reversed Halo Sign and COVID-19: Possible Histopathological Mechanisms Related to the Appearance of This Imaging Finding
	Conflicts of interests

	References
	Alteracin funcional pulmonar en el seguimiento precoz de pacientes con neumonia por COVID-19
	Material y metodo
	Resultados
	Discusin

	Bibliografía
	Impact of an Improvised System on Preserving Oxygen Supplies in Patients With COVID-19
	Sources of support
	Conflict of interest
	Acknowledgements
	Appendix A Supplementary data
	References

	The Value of C-Reactive Protein-to-Lymphocyte Ratio in Predicting the Severity of SARS-CoV-2 Pneumonia
	Funding
	Conflict of Interest
	Acknowledgments
	Appendix A COVID19-Researchers

	References
	Personal Protective Equipment and Particulate Filter Use During the COVID-19 Pandemic: "Acidotic Times"
	Financial disclosures
	Conflict of interest

	References
	The Spectrum of COVID-19 Disease in Adolescents
	Conflicts of interest and source of funding
	Appendix A Supplementary data
	References

	Spontaneous Pneumopericardium and Pneumomediastinum in Twelve COVID-19 Patients
	Funding
	Conflict of interest

	References
	Derrame pleural secundario a perforacin auricular derecha en tiempos de COVID-19
	Caso clinico
	Discusin
	Conclusin

	Bibliografía
	Bird Fanciers Lung Diagnosis in Times of COVID-19
	Funding
	Conflict of interest

	References
	Lung Recruitability of COVID-19 Pneumonia in Patients Undergoing Helmet CPAP
	Funding
	Conflict of interest
	Acknowledgments

	References
	Lung Ultrasound for Evaluation of COVID-19 in Children
	References

