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CLINICAL CASE

Pneumomediastinum and air leaks secondary to COVID-19:
expectant vs. invasive management of a rare complication

Neumomediastino y fugas de aire secundarias a COVID-19: manejo expectante vs.
invasivo de una complicacion infrecuente

Arturo Y. Hernandez-Fonseca', Carlos Adrian Pérez-Martinez', and Fernando Padilla-Santamaria®*
"Department of Internal Medicine, Hospital No. 72 Lic. Vicente Santos Guajardo, Mexican Social Security Institute, Tlalnepantla, State of Mexico;
2Department of Health Care, Division of Biological and Health Sciences, Universidad Autonoma Metropolitana, Xochimilco Unit, Mexico City. Mexico

534

Abstract

Several alterations that, due to their pathophysiology, are collectively classified as “air leaks”, have been rare complications
of COVID-19 pneumonia. In the context of infection by SARS-CoV-2, the debate arises as to whether these are classified
as spontaneous or secondary, since the multiple mechanisms of pulmonary structural damage that COVID-19 entails
condition lung fragility in a patient in short time. For the above, we presents the case of a 36-year-old female patient with
COVID-19 complicated with pneumomediastinum and subcutaneous emphysema in order to illustrate and discuss these
complications.
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Resumen

Diversas alteraciones que, por su fisiopatologia, son clasificadas en conjunto como «fugas de aire», han sido complicacio-
nes raras de la neumonia por COVID-19. Respecto a la infeccion por SARS-CoV-2, se plantea el debate de si estas se
clasifican como espontaneas o secundarias, ya que los multiples mecanismos de dario estructural pulmonar que conlleva
la COVID-19 condicionan fragilidad pulmonar en corto lapso. Por lo anterior, se expone el caso de una paciente de 36 afios
con COVID-19 complicada con neumomediastino y enfisema subcutaneo con el objetivo de ilustrar y discutir dichas com-
plicaciones.
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Introduction

The current pandemic caused by the SARS-CoV-2
virus continues to be a global public health problem.
In Mexico, the first cases were reported in February
2020', a situation that has posed various challenges
in all medical fields, from its identification and treat-
ment to its synergy with underlying comorbidity or
complications of COVID-19 per se .

Various alterations that, due to their pathophysio-
logy, are collectively classified as “air leaks” have
been rare complications of COVID-19 pneumonia,
although they are more prevalent than in other
respiratory conditions. Air leaks include pneumome-
diastinum (NM), pneumothorax (NMX), pneumoperi-
cardium, and subcutaneous emphysema, which may
share the same pathophysiologic mechanism both in
patients requiring mechanical ventilation and in am-
bulatory patients?. In the context of COVID-19, the
debate arises as to whether these are classified as
spontaneous or secondary, since the multiple me-
chanisms of lung structural damage that this infection
entails condition lung fragility, coupled with the fact
that existing reports denote an absence of other pre-
disposing factors®. On the contrary, in patients wi-
thout COVID-19, the occurrence of spontaneous NM
or NMX is usually accompanied by well-established
risk factors such as interstitial lung diseases, cystic
fibrosis, asthma, smoking, chronic obstructive pul-
monary disease, or lung neoplasms.

Given this controversy, a clinical case is exposed
that emphasizes the risk of air leaks (specifically NM)
in patients with COVID-19 without apparent classic
risk factors, its conservative management and its pos-
sible association with a worse course of the illness.

Clinical case

A 36-year-old woman with no significant personal
history, height 1.65 m, weight 85 kg, and body mass
index of 31.2 kg/m2. Her condition began 8 days prior
to hospital admission, with headache, hyaline rhinorr-
hea, sore throat, non-productive cough, fever, and
chest pain. Subsequently, dyspnea of small to medium
efforts was added, which is why she went to the emer-
gency department, where she had an O, saturation of
78%, a heart rate of 113 beats per minute, a respira-
tory rate of 27 breaths per minute, and blood pressure
of 115/74 mmHg, so treatment with supplemental oxy-
gen was started. A polymerase chain reaction test

Figure 1. Posteroanterior chest X-ray with the presence of linear
radiolucent images that extend into the cardiac silhouette (pneumo-
mediastinum) and the subcutaneous cell tissue of the neck and axilla
bilaterally (subcutaneous emphysema).

with reverse transcriptase was performed for the de-
tection of SARS-CoV-2, which was reported positive,
as well as a simple chest X-ray in which bilateral
subcutaneous emphysema was observed in the cer-
vical region, soft tissues of the axillary region and ri-
ght hemithorax (Fig. 1), in addition to severe lung
disease with a bilateral ground-glass pattern. 7 points
were given on the RALE scale (Radiographic Assess-
ment of Lung Edema), so it was decided to admit her
to hospital.

Her laboratory studies on admission reported leu-
kocytes 18 x 10°, hemoglobin 16.54 g/dI, lymphocytes
0.78 cell./ul, platelets 270 cel./ul, prothrombin time
13 s, partial thromboplastin time 24 s, fibrinogen 261
mg/dl, D-dimer 0.769ug/ml, albumin 3.7 g/dl, lactic
dehydrogenase 440 U/, creatinine 0.8 mg/dl and glu-
cose 286 mg/dl; the rest of the values were within
normal parameters.

On physical examination, subcutaneous emphyse-
ma and crepitus were found in the right lateral region
of the neck and the right hemithorax. Simple compu-
ted tomography (CT) of the chest and neck was per-
formed, which revealed the presence of subcutaneous
emphysema at the level of the parapharyngeal, left
cervical, perithyroid, and retroesophageal spaces;
chest with air in the upper and posterior mediastinum,
and severe involvement of the lung parenchyma with
a ground glass pattern predominantly subpleural

535



536

Cirugia y Cirujanos (Eng). 2022;90(4)

Figure 2. Simple chest computed tomography in axial section showing air at the level of the anterior and posterior mediastinum, as well as severe

disease in a ground-glass pattern.

I

Figure 3. Simple computed tomography of the thorax in coronal sec-
tion showing air at the level of the mediastinum.

(Figs. 2 to 4). No invasive intervention was conside-
red, since she did not present NMX, and conservative
treatment with oxygen therapy, anticoagulation, anti-
pyretics, analgesia, and steroids was continued for 10
days.

The patient continued with clinical and gasometric
deterioration up to an PO,/FiO, index of 65 mmHg
despite supplemental oxygen at maximum flows with
a reservoir mask, for which the need for invasive me-
chanical ventilation was raised; however, the patient
flatly rejected it. Oxygen therapy was provided with

Figure 4. Simple computed tomography of the neck in axial section
in which air is observed at the level of the parapharyngeal space.

high-flow nasal cannulas, observing partial improve-
ment in saturation (up to 85%). 7 days after admission,
remission of subcutaneous emphysema was found, so
simple chest X-ray and CT were performed again, in
which complete resolution of emphysema and MN was
observed, but with greater involvement in the lung
parenchyma (Fig. 5). The patient continued her hos-
pital stay with clinical and gasometric criteria for inva-
sive ventilatory management, which she continued to
reject until her death on day 15 from her admission
and 23 from the onset of the symptoms.
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Figure 5. Resolution of subcutaneous emphysema and evidenced pneumomediastinum. A: on the posteroanterior chest radiograph. B: simple
computed tomography of the thorax in axial section.

Discussion

NM can be spontaneous or secondary to traumatic
or iatrogenic processes®. It has been described as
anecdotal cases in the presence of fungal pneumonia
infection, Mycoplasma pneumoniae, whooping cough
and influenza®; however, a higher prevalence of these
alterations has been observed in patients with CO-
VID-198 regardless of whether they are under positive
pressure ventilation’. The possibility has been raised
that this process is no longer spontaneous and is se-
condary to this infection®, since it occurs in the context
of pulmonary fragility.

As in the case presented here, numerous reports
include people who lack the classic risk factors, such
as age® and smoking'®; the latter, the greatest risk
factor for developing spontaneous NM*. On the other
hand, there are characteristics that do not change
between patients with and without COVID-19 since
men and those with greater comorbidity continue to
be the ones with the least favorable evolution and
prognosis'’.

In patients with COVID-19 pneumonia, the risk of
sudden deterioration in ventilatory mechanics is high,
mainly caused by pulmonary thromboembolism™, the
same COVID-19 pneumonitis and rarer processes
such as MN, pneumopericardium® and NMX®. There-
fore, the clinician must consider these last diagnoses,

especially in patients with spontaneous ventilation in
whom they usually go unnoticed and are erroneously
attributed to the same course of the disease. When
this deterioration is secondary to air leak disorders,
the average time of onset is variable (9 days on ave-
rage) from the onset of symptoms'.

The most common symptoms of NM are dyspnea,
cough, chest pain, neck pain, tachycardia, tachypnea,
dysphagia, hoarseness, and rhinolalia, in addition to
subcutaneous emphysema in up to 70% of cases®™
(especially at the base of the neck). In massive NM
with mechanical obstruction of the heart and decrea-
sed venous return, hypotension is also seen'; this
only occurs when the air does not find an escape
route into the pleural cavity, the subcutaneous tissue
of the neck, or the retroperitoneum. Chest X-ray is of
the utmost importance due to its availability, since it
can detect NM in up to 70% of patients", as long as
it is searched intentionally; the most obvious sign is
the “double contour” caused by dissection of air in the
peribronchovascular sheaths. Despite being very use-
ful, the aforementioned study is undervalued and it is
not uncommon for the diagnosis to be missed both by
non-radiologists and by radiologists’. If the NM is very
small, it will only be visible by TC.

Faced with impaired respiratory function, the clinician
should consider the following differential diagnoses:
pulmonary thromboembolism, MN, pneumopericardium,
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superaggregated bacterial infection, acute myocardial
infarction, Takotsubo heart disease, and esophageal
perforation’®,

In case of NM, the recommended management is
conservative, with close monitoring of cardiovascular
and respiratory functions; this treatment approach has
not been associated with instability of these sys-
tems'. Invasive management with placement of intra-
thoracic tubes is unusual and is applied when there
is cardiopulmonary compromise, although a “pro-
phylactic” strategy has been reported in which a chest
tube is inserted when there is NM in the absence of
NMX 20, with the justification that in patients with CO-
VID-19 and borderline PO levels,, the appearance of
an NMX subsequent to an NM would further and
rapidly deteriorate respiratory function; however, this
conduct has had results that aggravate the patient's
condition, with increased intrathoracic air and sub-
cutaneous emphysema.

Whether or not the presence of air leaks is an indi-
cator of poor prognosis is still under debate, and the
evidence available to date comes from case series
and small cohorts. In the pandemic caused by SARS-
CoV in 2004, the presence of NM in patients without
mechanical ventilation increased mortality?'. So far,
the evidence is contradictory, since in some series a
21-100% mortality rate has been reported8162!; howe-
ver, these studies have small samples and selection
biases. Therefore, in order to fully elucidate this rela-
tionship between air leaks and a worse prognosis in
patients with COVID-19, better controlled studies will
be needed.

Funding

The authors declare that they have not received
funding for this study.

Conflicts of interest

The authors declare no conflicts of interest.

Ethical disclosures

Protection of people and animals. The authors
declare that no experiments were carried out on hu-
mans or animals for this research.

Data confidentiality. The authors declare that they
have followed the protocols of their work center regar-
ding the publication of patient data.

Right to privacy and informed consent. The authors
have obtained the informed consent of the patients and/
or subjects referred to in the article. This document is in
the possession of the corresponding author.

References

1. Padilla-Santamaria F, Maya-Franco L, Ferman-Cano F. COVID-19 in
Mexico: epidemiological overview. Rev Cadena Cereb. 2020;4:31 AM-42.

2. Lopez JM, Parra ML, Diez A, Ossaba S. Pneumomediastinum and spon-
taneous pneumothorax as an extrapulmonary complication of COVID-19
disease. Emerg Radiol. 2020;27:727-30.

3. Li S, Chau E, Ghasem W, Sohn J, Yaghmour B. Air should not be there:
a case of pneumomediastinum and pneumopericardium in COVID-19.
Cureus. 2020;12:¢11696.

4. Sahni S, Verma S, Grullon J, Esquire A, Patel P, Talwar A. Spontaneous
pneumomediastinum: time for consensus. N Am J Med Sci. 2013;5:460-4.

5. Singh BP, Shetty GS, Vijayan PA, Gopalakrishna U, Chandan G, Santini
A, et al. Management of pneumomediastinum associated with HIN1 pneu-
monia: a case report. J Crit Care Med (Targu Mures). 2019;5:28 AM-33.

6. Diaz A, Patel D, Sayedy N, Anjum F. COVID-19 and spontaneous pneu-
momediastinum: a case series. Heart Lung. 2021;50:202-5.

7. Pooni R, Pandey G, Akbar S. Broadening the differential: pneumome-
diastinum and COVID-19 infection. BMJ Case Rep. 2020;13:6237938.

8. Wang J, Su X, Zhang T, Zheng C. Spontaneous pneumomediastinum:
a probable unusual complication of coronavirus disease 2019 (COVID-19)
pneumonia. Korean J Radiol. 2020;21:627-8.

9. Manna S, Maron SZ, Cedillo MA, Voutsinas N, Toussie D,
Finkelstein M, et al. Spontaneous subcutaneous emphysema and pneu-
momediastinum in non-intubated patients with COVID-19. Clin Imaging.
2020;67:207-13.

10. Quincho-Lépez A, Quincho-Lépez DL, Hurtado-Medina FD. Case report:
pneumothorax and pneumomediastinum as uncommon complications of
COVID-19 pneumonia — literature review. Am J Trop Med Hyg.
2020;103:1170-6.

11. Hoffmann M, Kleine-Weber H, Schroeder S, Kriiger N, Herrler T, Eri-
chsen S, et al. SARS-CoV-2 cell entry depends on ACE2 and TMPR-
SS2 and is blocked by a clinically proven protease inhibitor. Cell.
2020;181:271-80.€8.

12. Eperjesiova B, Hart E, Shokr M, Sinha P, Ferguson GT. Spontaneous
pneumomediastinum/pneumothorax in patients with COVID-19. Cureus.
2020;12:¢8996.

13. Park SJ, Park JY, Jung J, Park SY. Clinical manifestations of sponta-
neous pneumomediastinum. Korean J Thorac Cardiovasc Surg.
2016;49:287-91.

14. Kouritas VK, Papagiannopoulos K, Lazaridis G, Baka S, Mpoukovinas |,
Karavasilis V, et al. Pneumomediastinum. J Thorac Dis.
2015;7(Supl 1):544-9.

15. Goldman N, Ketheeswaran B, Wilson H. COVID-19-associated pneumo-
mediastinum. Clin Med (Lond). 2020;20:€91-2.

16. Kaneki T, Kubo K, Kawashima A, Koizumi T, Sekiguchi M, Sone S.
Spontaneous pneumomediastinum in 33 patients: yield of chest compu-
ted tomography for the diagnosis of the mild type. Respiration.
2000,;67:408-11.

17. Jolobe OMP. The implications of covid 19-related pneumomediastinum.
Am J Emerg Med. 2021;46:790.

18. Housman B, Jacobi A, Carollo A, Nobel T, Eber C, Acquah S, et al.
COVID-19 ventilator barotrauma management: less is more. Ann Transl
Med. 2020;8:1575.

19. Hamad AM, Elmahrouk AF, Abdulatty OA. Alveolar air leakage in
COVID-19 patients: pneumomediastinum and/or pneumopericardium.
Heart Lung. 2020;49:881-2.

20. Chu CM, Leung YY, Hui JY, Hung IF, Chan VL, Leung WS, et al. Spon-
taneous pneumomediastinum in patients with severe acute respiratory
syndrome. Eur Respir J. 2004;23:802-4.

21. Sethi SM, Ahmed AS, Hanif S, Ageel M, Zubairi ABS. Subcutaneous
emphysema and pneumomediastinum in patients with COVID-19 disea-
se; case series from a tertiary care hospital in Pakistan. Epidemiol Infect.
2021;149:e37.



	_anwas2ewiabv
	_ydeouhz2ew6r
	_vko3d7n2l1c8
	_3n7l4p6y4dzu
	_bfh7huyj2ria
	_92crgs3qjhf2
	_xyefuky9mw1n
	_hayt79pv3lx3
	_tpalloiqcotm
	_kfg555vfac9o
	_6upkxwdteiqa
	_amvuqekqttsk
	_sp1399dheubf
	_pa2ohdo1ci82
	_tttzr5egrf8n
	_b4ucbr5iwta9
	_svehloqbhcdo
	_a0w1nac86307
	_x25mmwe0ls8v
	_lca5wgi5ky9
	_5eomash1mlxi
	_s8erkyf8nqri
	_afa7rgqgxjih
	_d7z68yqzgnxh
	_t7urcjumjuc3
	_am5br2a21byp
	_tvmzsnc9cey6
	_qenmsdaoqty2
	_p2iar9fan0tl
	_5jcty7ki945x
	_620b1m5vj7ii
	_ybusjyrym59e
	_8xp2jk1hjqws
	_js1pbqjr69jv
	_115lyzpv3sfk
	_gjr43fhjqx87
	_vslwemgzl312
	_mduvprlbvd0h
	_4noio44c727r
	_oyh3e2e1gczi
	_cy3ypsa6924g
	_4h3g96mz2zl9
	_bgvk4x405x8a
	_qpdadhz4vmye

