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Spontaneous Pneumomediastinum in Patients

With COVID-19: A Case Series of  Four  Patients⋆

Neumomediastino espontáneo en pacientes con COVID-19: una
serie de cuatro casos

Dear Editor,

SARS-CoV-2 disease (COVID-19) is an infection caused by a

new emerging coronavirus, first detected in Wuhan, China, in

December 2019. It has now become a  pandemic and is posing a

serious public health problem for almost all countries.1 Typical

radiological manifestations in  patients with SARS-CoV-2 pneu-

monia consist of the presence of bilateral pulmonary opacities

(both ground glass attenuations and consolidations) with a  periph-

eral/subpleural distribution, often involving the posterior regions

of both lungs specifically.2,3 A recent series of patients with COVID-

19 indicated that 1% of patients may develop pneumothorax as a

complication.4 Some sporadic cases of spontaneous pneumothorax

and/or pneumomediastinum have been reported in  patients with

COVID-19 with varying outcomes, and it remains unclear whether

these events are a  potential indicator of worsening infection.5–8

In this paper, we describe 4 cases of spontaneous pneumomedi-

astinum (SP) in patients with COVID-19.

These were 4 patients (58–65 years of age, 2 men and 2 women)

who attended two hospitals in  Madrid with fever and/or chest

symptoms (cough, dyspnea and/or pain) during the months of

March and April 2020, coinciding with the peak of the SARS-CoV-

2 pandemic (COVID-19) that  was ravaging Spain and, in  particular,

the Madrid region at the time. Tests for the detection of SARS-CoV-2

nucleic acid by polymerase chain reaction (RT-PCR) and a  chest X-

ray were performed in  the emergency department in all 4 patients.

RT-PCR was positive in all patients, and chest X-ray showed (also

in  all 4 cases) bilateral opacities suggesting infection.

Once admitted, treatment of SARS-CoV-2 infection started and

other drugs (antipyretics, bronchodilators, corticosteroids, etc.)

were used depending on the particular needs of each patient. All 4

patients required oxygen administration via nasal prongs or masks

(simple or reservoir) during admission (before the onset of SP), but

did not require mechanical ventilation. None of the four patients

had a history of smoking and none had a  previous history of pneu-

mothorax, SP or lung disease. During admission, the course of

the 4 patients was complicated by  SP (unrelated to  invasive pro-

cedures such as tracheal intubation or  tracheotomy), which was

not clinically suspected in any case, and first detected on chest

X-ray in 3 patients and on computed tomography (CT) in  1 case

in which pulmonary thromboembolism was suspected. Chest X-

rays identified the presence of ectopic gas dissecting the tissues of

the mediastinum and the neck (Fig. 1A–D). In 1 of the patients, CT

revealed consolidations, traction bronchiectasis and the presence

of gas dissecting the mediastinum, including the walls of both main

bronchi, were observed (Fig. 1E–F). In another patient, CT  revealed

extensive crazy-paving opacities (association of ground glass atten-

uation opacities and pulmonary interstitial thickening) and a  small
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amount of gas in the prevascular mediastinal fat (Fig. 1G–H). The

clinical course was favorable in  3 of the 4 cases; 1 patient died from

infectious complications unrelated to SP (Pseudomonas aeruginosa

pneumonia and P. aeruginosa and Enterococcus faecalis bacteremia).

One of the patients with favorable progress was  diagnosed with

pulmonary thromboembolism on chest angio-CT (Fig.  1I). No SP

required surgical treatment and all 4 cases were managed con-

servatively, with SP disappearing in radiological controls. Table 1

summarizes the most important clinical aspects of the 4  patients

with SP.

One of the plausible mechanisms by which SP can occur in

patients with COVID-19 is  the diffuse alveolar damage that occurs

in  any severe pneumonia. Three of the 4 patients in our  series had

extensive bilateral pneumonia (involving all lobes in  both lungs),

while the other had less severe but also bilateral disease. According

to a  published score for quantifying the extent of SARS-CoV-2 pneu-

monia, 2 patients were “severe” and the other 2 were “moderate”.9

All  4 patients had intense repetitive episodes of dry cough; these

episodes of cough are known to produce a sudden increase in

distal airway pressure, causing alveolar rupture and secondary

gas leakage to  the peribronchovascular pulmonary interstitium,

from where the air  can dissect proximally, finally reaching the

mediastinum. This phenomenon, called the “Macklin effect”, has

been implicated as the cause of pneumomediastinum that appears

in  some closed thoracic lesions, asthma attacks, and Valsalva

maneuvers.10,11 In some cases of pneumomediastinum caused by

infectious processes, CT images of subpleural bullae or cysts have

been described, but in the 2 patients in our series who  under-

went CT, no bullae, cysts, pulmonary emphysema or pneumothorax

were detected. Pneumomediastinum (and pneumothorax) is a  rel-

atively common complication in patients undergoing mechanical

ventilation, but our  4 cases had only received oxygen therapy via

nasal prongs or masks prior to SP. Moreover, the patient with

unfavorable progress required tracheal intubation 3  days after

radiographic detection of SP, but on the first X-ray after intuba-

tion the pneumomediastinum was  no longer observed. SP is  a very

rare complication of viral pneumonia. Some isolated cases associ-

ated with SARS pneumonia (severe acute respiratory syndrome),

influenza A pneumonia (H1N1), and SARS-CoV-2 pneumonia have

been published.5–8,12,13 No other possible causes of pneumome-

diastinum were detected in  any the 4 patients in our series, for

which reason we believe that they were caused by SARS-CoV-2

infection.

The exact mechanism by which SP occurs in SARS-CoV-2 pneu-

monia is unknown, and while SP is  in  principle considered a

self-limiting condition that responds favorably to conservative

therapeutic measures, the progress of these patients should be

monitored for the possibility of pneumomediastinum-related car-

diovascular and respiratory complications.14 Although this paper

describes the largest series to date of SP in patients with COVID-19,

more cases must be studied to  determine its prognostic signifi-

cance and, if it is identified as a  marker of disease progression,

specific therapeutic measures and recommendations must be

established.
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Fig. 1. (A) Posteroanterior chest X-ray in a  60-year-old woman admitted with bilateral SARS-CoV-2 pneumonia showing incidental pneumomediastinum (white arrows).

Note  the spread of gas to the soft tissue of the neck (black arrow). (B) Posteroanterior chest X-ray in a  62-year-old man  admitted with bilateral SARS-CoV-2 pneumonia, who

presented chest pain and dyspnea. Right paratracheal pneumomediastinum (arrows) is  seen on the X-ray. (C) Posteroanterior chest X-ray in a  58-year-old man with bilateral

SARS-CoV-2 pneumonia, who  had an episode of chest pain and hypotension. On the X-ray, pneumomediastinum with pneumopericardium (arrow) and gas is  seen in the

soft  tissue of the right supraclavicular region (asterisks). (D) Topogram (corresponding to a chest CT scan) of the only CT-diagnosed pneumomediastinum in a  64-year-old

woman  with bilateral SARS-CoV-2 pneumonia, who presented with chest pain and dyspnea. The  topogram shows a  large pneumomediastinum extending to the soft tissue

of  the neck (arrows). (E) Axial CT image of the  chest (lung  window) of the patient in image D confirming the presence of ectopic gas surrounding the main bronchi (black

arrows)  and dissecting the pericardium (white arrows). (F) Coronal chest CT image (lung window) of patient in image D in which air can  be seen dissecting both main bronchi

(short  arrows) and right paratracheal fatty tissue (long arrows). (G) Axial chest CT image (lung window) of patient in image B confirming the presence of gas dissecting the

pericardium (arrows). H)  Coronal chest CT image (lung window) of the patient in image B showing gas dissecting the  pericardium (arrows). (I) Axial CT image of the chest

(mediastinum window) of the patient in image B, identifying a defect in a subsegmental artery in the right lower lobe (long arrow). Note the presence of gas in pericardial

fat  (short arrow).

Table 1

Clinical characteristics of patients with COVID-19 and SP.

Age (years)/

sex (H/M)

Initial

symptoms of

COVID-19

Radiological

extension

(severity) of

COVID-19a

Treatment of

COVID-19

Days from

onset of

COVID-19 to

detection of SP

Radiological

detection of SP

(radiography vs

CT;  incidental

vs expected)

Treatment of

SP

Outcome

(improvement

vs worsening)

Patient 1 65/F Fever, cough,

dyspnea

Severe Hydroxychloroquine,

azithromycin

20 CT Conservative Improvement

Patient 2 60/F Cough,

dyspnea, chest

pain

Severe Hydroxychloroquine,

lopinavir/ritonavir,

tocilizumab,

corticosteroids

12 X-ray Conservative Worseningb

Patient 3 62/M Cough, fever,

myalgia

Moderate Hydroxychloroquine,

azithromycin,

lopinavir/ritonavir,

tocilizumab

19 X-ray Conservative Improvement

Patient 4 58/M Cough, fever,

dyspnea

Moderate Hydroxychloroquine,

azithromycin,

corticosteroids

18 X-ray Conservative Improvement

CT: computed tomography; F: female; M: male; SP: spontaneous pneumomediastinum.
a Calculated according to the scale published in reference no.  9.
b Not attributable to SP.
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Comorbidities and Mortality in Patients

With COVID-19 Aged 60 Years and Older in a

University Hospital in Spain

Comorbilidades y mortalidad en pacientes con COVID-19
de 60 años o mayores en un hospital universitario en España

Dear Editor,

The prevalence of comorbidity in  Europe is high with a  large

proportion of patients aged 60 years and older presenting multi-

ple chronic diseases.1 The management of patients with several

comorbidities is challenging due to  their frailty and increased risk

of mortality. This management is more complex when patients

acquire an acute infectious disease. Patients infected with SARS-

CoV-2 have different levels of severity of the COVID-19.2 Most of

them do not need hospital admission. However, there is a large

number of patients that will need advanced care. Just as the neces-

sity of hospitalized care  increases with age, so does the prevalence

of comorbidities.

The presence of comorbidities in  patients hospitalized with

COVID-19 is common and may  negatively affect their prognosis.3–5

Previous studies have shown that pre-existing diabetes, cardiovas-

cular or chronic kidney diseases can increase the risk of developing

severe COVID-196 whereas the increase in mortality was mostly

associated with cardiovascular diseases. These studies, however,

have not addressed patients older than 59 years, with this group

being of special interest due to its high prevalence of comorbidi-

ties. Therefore, our main objective is to  analyze whether the type

of comorbidities increased the risk of hospital mortality in patients

with COVID-19 aged 60 years and older treated at the PSMAR (Parc

de Salut Mar) university hospital in Barcelona, Spain.

We performed a  retrospective evaluation of prospectively col-

lected data from the PSMAR clinical records. This study was

approved by the Ethics Committee of PSMAR in  2020. We included

patients ≥60 years who had been hospitalized and discharged

(alive or dead) from COVID-19 between 23rd February and 12th

May  of 2020 in the PSMAR. The PSMAR batches four health

centres serving a  population of approximately 350,000 inhabi-

tants. Included patients had a diagnosis of COVID-19 from the

Minimum Basic Data Set that  collects the diagnosis leading to

admission, and up to 10 comorbidities per patient. Diagnoses are

coded according to the International Classification of Diseases

10th edition. We confirmed that patients had a positive result

on polymerase chain reaction testing of a  nasopharyngeal sample

and/or a clinically/radiologically diagnosis of COVID-19. Patients

were not followed after discharge but COVID-19 related early

readmissions were considered as part of the COVID-19 course.

Patients discharged alive directly from the emergency room were

excluded.

We evaluated gender, age (60–74, 75–84, or  ≥85 years), and

the presence of the following comorbidities at the time of hospital

admission: hypertension, heart failure, obesity, diabetes, chronic

respiratory disease (chronic obstructive pulmonary disease or

asthma), malignancy, chronic kidney disease (including kidney

transplantation), and chronic liver disease. Mortality was recorded

at hospital discharge.

After describing the clinical characteristics, we evaluated differ-

ences in the categories stratifying for those patients who died and

those who did not using the Mann–Whitney’s-U  test or  Chi-Square

test. We used independent logistic regression models to estimate

crude and adjusted odds ratios (aOR) of dying and its 95% confi-

dence interval (95%CI) for each comorbidity adjusting by  age and

gender. All statistical tests were two-sided. P values less than .05

were considered statistically significant.

We  included 834 COVID-19 patients aged 60 years and older.

53.5% were women, with an average age of 78.2 (SD =  9.8) years,

and hospital mortality of 23.5%. The prevalence of patients with

at least one comorbidity was 81.9%. Hypertension was the most

frequent (64.6%), followed by chronic kidney disease (29.3%), dia-

betes (28.1%), chronic respiratory disease (17.1%), heart failure

(11.9%), obesity (6.6%), malignancy (5.4%), and chronic liver disease

(2.3%).

As  expected, patients who  died were older in  average (84 vs. 77

years; P< .001). There was  not significant difference in  mortality

by gender (maleOR =  0.89, 95%CI = 0.65–1.23). An increase in  age

increased the risk of dying. Adjusted by gender, the OR (95%CI)

were: <75  years = Reference; 75–85 years =  2.67 (1.66–4.28); and

>85 years =  5.67 (3.60–8.93). Adjusted by age and gender, the

aOR for hospital mortality was 2.79 (CI95% =  1.96–3.95) and

1.60 (CI95% = 1.01–2.55) for patients with chronic kidney dis-

ease and heart failure, respectively. Patients with malignancy

(aOR = 1.48, CI95% =  0.75–2.94), chronic liver disease (aOR =  1.24,

CI95% = 0.39–3.95), obesity (aOR = 1.21, CI95% =  0.60–2.45), and dia-

betes (aOR =  1.19, CI95% = 0.82–1.71) also presented higher aORs

for dying than those without, although these results were not

statistically significant. The presence of hypertension and chronic

respiratory disease was  not associated with hospital mortality

(Fig. 1).

In  our population of COVID-19 hospitalized patients aged

60 years and older, the presence of pre-existing comorbidities such

as heart failure and chronic kidney disease was  associated with an

increased risk of hospital mortality. We also confirmed that COVID-

19-related mortality increased with age. Conversely, we were not
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