
Rezumat

Ventilaţia mecanică este o ultimă soluţie terapeutică
în cazul pacienţilor cu sindrom de detresă respiratorie acută indus
de infecţia cu virusul SARS-CoV-2. Pneumomediastinul spontan
este o patologie rară care se asociază cu ventilaţia mecanică
invazivă. Obiectivul acestui studiu este de a scoate în evidenţă
creşterea incidenţei acestei patologii în spitalul nostru pe parcursul
celui de-al patrulea val al pandemiei de COVID-19. 

O evaluare retrospectivă a cazurilor din spital
care au necesitat un consult chirurgical a fost realizată prin
căutarea în baza de date electronică a instituţiei după diagnosticul
de pneumomediastin în perioada octombrie-noiembrie 2021. Toţi
pacienţii care au avut unul dintre diagnostice de pneumo-
mediastin, au fost incluşi în acest studiu. 

Am indentificat 12 pacienţi cu necesar de ventilaţie
mecanica invazivă, care aveau semne de aer liber la nivelul 
mediastinului pe o tomografie computerizată a toracelui, spitalizaţi
în această perioadă. Toţi cei 12 pacienţi aveau un tablou clinico-
paraclinic de bronhopneumonie SARS-CoV-2, cu leziuni pulmonare
extinse. Mortalitatea în rândul acestor pacienţi a fost de 58,33% 
(7 din 12 pacienţi). 

Principalul mesaj al acestui studiu este că incidenţa
pneumomediaastinului asociat ventilaţiei mecanice invazive a avut
o creştere exponenţială pe parcusul valului patru al pandemiei
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Introduction

Mechanical ventilation is a last resort solution
for patients presenting respiratory failure.
During the pandemic of severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2),
approximately 2 percent of the patients diag-
nosed with this infection were admitted to the
Intensive Care Unit (ICU) for an acute respi-
ratory distress syndrome (ARDS), with a large
proportion of them being intubated and
mechanically ventilated, according to the
United States Center for Disease Control and
Prevention (CDC) (1-4). 

Pneumomediastinum is defined by the
presence of air in the mediastinum and could
be caused by a macroscopic lesion of the upper
respiratory tract, but it can also be spontaneous
without any obvious factors. Spontaneous

pneumomediastinum (SPM) was first described
in 1939 in a postpartum patient (5), but it was
not very well understood until 1944 when
Macklin et al came up with an answer: the
increased alveolar pressure caused alveoli 
to rupture and release air dissecting the 
tissues around bronchi and vessels up to the
mediastinum (6). 

The incidence of SPM is 1/25000 in ages
between 5-34 years (7), being more frequent in
the young male population, around three-
quarters of the patients. Another risk factor for
pneumomediastinum is pre-existing respiratory
diseases, like asthma, COPD, etc (8). 

An observational study by Belletti et al on
critically ill, invasively ventilated patients
with COVID-19 ARDS showed that pneumo-
mediastinum occurred in 11.2% of patients
without any lesions to the upper airways (9).

COVID-19. Considerăm că este necesar un studiu multicentric al acestei patologii pentru o 
evaluare mai corectă  a pacienţilor şi a opţiunilor chirurgicale în cazul acestora.

pneumomediastin, COVID-19, ventilaţie mecanică

Abstract
Mechanical ventilation is a last resort solution for patients presenting with acute 

respiratory distress syndrome produced by SARS-CoV-2. Spontaneous pneumomediastinum is a
rare pathology associated with invasive mechanical ventilation. The objective of our research was
to highlight the increased incidence of spontaneous pneumomediastinum during the COVID-19
pandemics in our hospital. 

A retrospective review of the cases in our hospital requiring surgical evaluation
was performed. Electronic health records from our institution were searched for nontraumatic 
pneumomediastinum from October to November 2021. All patients that were identified with pneumo-
mediastinum were included in the review. 

We identified 12 mechanical ventilated patients that presented with free air in the 
mediastinum on a computed tomography during the study period. All of the patients had 
SARS-CoV-2 bronchopneumonia with extensive pulmonary involvement. The mortality rate
among these patients was 58.33%. 

The main take-home message of our study is that the incidence of mechanically 
ventilation-associated pneumomediastinum was exponentially higher during the fourth wave of
COVID-19. There is a need for multicenter data in this pathology for a better approach and to define
surgical management options for these patients.

pneumomediastinum, COVID-19, mechanical ventilation
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The objective of our research is to highlight the
increasing incidence of pneumomediastinum in
ARDS patients induced by SARS-CoV-2 infec-
tious in our hospital, an emergency surgical
hospital with no infectious disease ward. 

Materials and Method

A retrospective review of COVID-19 cases
included all patients that required a hospital
stay, receiving thoracic CT scans, at the height
of the fourth wave of the COVID-19 pandemic in
Romania (01.10.2021-10.11.2021). Electronic
health records and imaging databases from our
institution were searched for injuries caused by
mechanical ventilation. For all the patients
identified, we inventoried demographic data,
timing, and type of thoracic injuries, clinical out-
come, days to discharge or death, and the need
for surgical intervention.

Results

We identified a total of 12 cases of nontraumatic
pneumomediastinum out of 314 COVID-19
patients that required a hospital stay and
received CT scans at our institution (3.82%). 
All patients received mechanical ventilation. 
There were no cases identified in mechanically
ventilated patients with a negative RT-PCR
test for SARS-CoV-2.

The mean patient age was 67.41 years
(range 47-76). Out of these 58.33% were male
patients and 41.67% were female. 8 patients
showed a lung involvement of at least 50-75%
at the initial CT scan, 3 patients had over 
75% lung involvement, and 1 had 25-50%
involvement.

All of the patients identified had several
comorbidities, 91.66% had cardiovascular 
disease including hypertension, post-acute
myocardial infection fibrosis, atrial fibrillation,
heart failure and extensive atherosclerosis,
45.45% had previous pulmonary pathologies
like asthma, chronic obstructive pulmonary 
disease or pulmonary hypertension associated
with heart failure. Three of the 12 patients
were admitted into our hospital for a diagnosis
of acute abdomen requiring emergency surgery:

two of them had presented with intestinal
occlusion. The post-operatory diagnoses were
small intestine volvulus on an adhesive disease
for the first patient, a 58-year-old male, and
obstructive left colon tumor for the second 
one, an 87-year-old female. The third patient
requiring surgery on admission was a 50-year-
old female, with obesity that presented with
perforated sigmoidal diverticulitis. 

Obesity was another risk factor presenting
in 7 out of the 12 patients and one of them was
known with metastatic rectal cancer, in pallia-
tive care. None of the patients had a complete
vaccinal schema.

The most common clinical sign identified
was subcutaneous emphysema (75% of
patients) as seen in . Two of the cases
required surgical intervention (for drainage of
associated pneumothorax). Other patients
requiring surgical interventions after
mechanical ventilation were two patients
with pneumoperitoneum that received
exploratory laparotomies, with no intra-
abdominal lesions that could explain the
pneumoperitoneum. There was a third case of
pneumoperitoneum in a 66-year-old male,
where a watch-and-wait protocol was imple-
mented due to the lack of signs of an acute
abdomen, even after the decurarization for
diagnostic purposes.

Figure 1. Subcutaneous emphysema associated 
with pneumomediastinum
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The mortality rate among these patients
was 58.33% (7 out of 12 patients), higher than
in other similar studies (10). One out of the 2
patients requiring diagnostic laparoscopy died
after 3 days after pulmonary complications.

The mean length of stay for these patients
in the ICU was 10.75 days (range 2-24 days)
before their transfer to another unit or death.
For the 5 patients that survived, there were
required between 10 and 23 days before 
discharge from our unit to recovery units or
home.

Discussions

The COVID-19 pandemic has greatly increased
the number of nontraumatic pneumo-
mediastinum cases at our institution, with 12
cases at the peak of the last wave of the 
pandemic (in 41 days) versus 2 cases between
01.01.2018-01.01.2019 with mortality over
50%.

Considering that all these cases received a
surgical consult it is important to understand
the difference between the malignant and
benign forms. Nontraumatic pneumomedia-
stinum is a rare condition. It has a higher
incidence among patients with acute respira-
tory distress that require invasive ventilation
(11-14). The increased alveolar pressure causes
alveoli to rupture and release air dissecting the
tissues around bronchi and vessels up to the
mediastinum (6). Surgical decompression is
only required if cardiac tamponade or 
airway compression occurs (15-17). None of
the patients required surgical intervention for
pneumomediastinum.

In extremely rare cases pneumomedia-
stinum can cause pneumorrhachis (18) and
pneumoperitoneum (19). The need for surgical
intervention in those cases associating 
pneumoperitoneum should be carefully 
evaluated and postpone the intervention in
the absence of acute abdomen signs or other
symptoms raising the suspicion of a cavitary
viscus lesion.

All the patients we identified in our 
evaluation of the electronic database had 
several comorbidities: cardiovascular, pulmonary,

neoplasia or obesity and had no complete 
vaccinal schema against SARS-CoV-2, which
sustains the results of McGuiness et all, in their
2020 study (20).

The study has multiple limitations including
that it is a retrospective study therefore no
causal inferences could be made. The small
number of analyzed cases is another,
explained by the fact it was a single-center
study, in an emergency surgical hospital and
not an infectious disease institution. Also, a
lack of case identification in our electronic
health records due to the search engine could
be another limitation.

Conclusions

There is an increased incidence of barotrauma
in COVID-19 patients that require mechanical
ventilation (14) leading to mediastinal, pleural,
and other virtual spaces injuries. COVID-19
patients developing pneumomediastinum
have a high degree of pulmonary involvement,
most patients showed a lung involvement of at
least 50% at the initial CT scan ( ). 

Nontraumatic pneumomediastinum is a
rare condition that has a greater incidence in
COVID-19 infection patients that require
mechanical ventilation compared with the 
general population. None of the patients 
identified required surgical treatment for 
tension pneumomediastinum, but two required
surgical drainage of associated tension 

Figure 2. Large pneumomediastinum in a 73 years old male
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pneumothorax and two required diagnostic
laparoscopies for associated pneumoperitoneum.

There is a need for multicenter data in this
pathology for a better approach and to define
surgical management options for these
patients.

The authors declare no conflicts of interests.

All procedures performed were in accordance
with the ethical standards of the 1964 Helsinki
Declaration and its later amendments. 
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Figure 3. Pneumomediastinum associated with extensive 
pulmonary involvement in a 65 years old woman
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