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Spontaneous Pneumopericardium and
Pneumomediastinum in Twelve COVID-19
Patients
Neumopericardio y neumomediastino espontáneos 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 complications that patients develop; nevertheless, some of these remain
underreported. In May 2020, we observed the first case of spontaneous pneumomediastinum and pneumopericardium associated
with COVID-19 infection in a Peruvian public hospital. By July,
a total of 19 cases of pneumomediastinum1–10 and only one
case of spontaneous pneumopericardium11 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 ventilation. COVID-19 diagnosis was defined by symptoms and radiologic
findings compatible with COVID-19 pneumonia along with a positive COVID-19 rapid test. Confirmatory testing was not available
due to limited hospital resources. Eight patients fulfilled the criteria; 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 hospitalization. The median of days from the onset of symptoms until
thoracic pain appeared was 17. Laboratory findings showed elevated 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 pneumomediastinum 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 subcutaneous neck emphysema. Radiologic findings are presented in
Fig. 1.
During hospitalization, two patients developed probable pulmonary embolism, one patient developed pericarditis with
pericardial effusion and three patients developed acute coronary
syndrome. Electrocardiography showed Non-ST elevation; troponin 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 hospitalization and the rest were discharged.
Pneumopericardium and pneumomediastinum are the accumulation 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.

Died
Died
Died
7
17
2
+
−
+

N: No data available.
a
Severe pneumopericardium.
b
Patient A (Fig. 1).
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Patient B (Fig. 1).
d
Patient C (Fig. 1).
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thoracic cavity. After alveolar rupture, air enters interstitial tissue 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 mediastinum to form a pneumomediastinum, rupture the pleura to form a
pneumothorax or enter the pericardial space between the parietal
and visceral layers.12 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.13
During the SARS outbreak in 2002, a retrospective study14 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 placement. In COVID-19, all mechanisms of lung damage (direct injury,
exaggerated inflammatory response and hypercoagulability),15
could increase the risk of pneumopericardium, pneumomediastinum, 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.12
During a hyperinflammatory process such as the one observed 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 pneumomediastinum may decompress into the neck, avoiding a pneumothorax
and a physiologic tamponade. It would require an elevated pressure 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 pneumopericardium 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.12 Ultimately, it is rare to encounter
isolated spontaneous pneumopericardium (not fully understood)
and more common to find spontaneous isolated pneumomediastinum 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 confirmatory test for COVID-19 and a subgroup of patients was diagnosed
only by symptomatic and radiologic findings due to limited resources. 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 perforación
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 españoles han sufrido un colapso que ha obligado a
demorar toda la actividad sanitaria no urgente. Además, durante la
pandemia se ha producido un retraso diagnóstico en determinadas
patologías agudas, en ocasiones por miedo de los pacientes a acudir
al ámbito hospitalario. En este caso, presentamos un caso de disnea
aguda secundaria a una causa poco frecuente de derrame pleural
derecho.
La perforación cardíaca por la implantación de un marcapasos o
desfibrilador es una complicación poco frecuente, pero potencialmente mortal. En raras ocasiones no se produce en el momento de
la intervención y puede aparecer en diferido, como es el caso que
nos ocupa.
Caso clínico
Varón de 77 años, exfumador, con antecedentes de síndrome
de apneas del sueño, enfermedad pulmonar obstructiva crónica,
miocardiopatía hipertrófica septal, flutter auricular y taquicardia
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ventricular monomórfica no sostenida. Por este motivo se procedió
a la colocación de un desfibrilador automático implantable (DAI)
bicameral el 03/03/2020 como prevención primaria, y se inició tratamiento anticoagulante con apixabán desde el 12/03/2020.
Durante la pandemia consultó con su neumólogo habitual por
presentar disnea progresiva y cifras de saturación de oxígeno por
debajo de las habituales. Rechazó el consejo de acudir al hospital para valoración urgente, por la situación de pandemia vivida
durante esos días, e inició tratamiento domiciliario sin mejoría.
Ante la persistencia de los síntomas y empeoramiento de las
cifras de saturación de oxígeno finalmente acudió a Urgencias el
17/04/2020 tras un mes de evolución de la disnea hasta hacerse de
mínimos esfuerzos. A su llegada el paciente presentaba insuficiencia respiratoria (saturación de oxígeno del 91% con gafas nasales
a 4 l) y se encontraba hemodinámicamente estable. En la analítica de sangre destacaba linfopenia y elevación de PCR, con BNP
dentro de la normalidad. Se realizó test de PCR para SARS-CoV-2
que resultó negativo. En la radiografía de tórax se observó derrame
pleural derecho que ocupaba un tercio de dicho hemitórax. Se realizó ECG que no presentaba cambios con respecto a previos y se
interrogó el DAI sin evidenciarse alteraciones.
Se procedió a realizar toracocentesis diagnóstica en la que
se extrajo líquido pleural de aspecto hemorrágico, siendo un
exudado por criterios de Light. Al haber recibido tratamiento crónico con diuréticos, se calculó el gradiente de albúmina, siendo
este > 1,2 g/dl.

