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: ABSTRACT

Spontaneous pneumorrhachis and pneumoperitoneum are very rare conditions that
involve the presence of air within the spinal canal and peritoneum, respectively, without
any traumatic or underlying disease.During the COVID-19 pandemic,there have been
reports of spontaneous pneumomediastinum occurring in some patients with severe
cases of the virus. Herein, we present a case of spontaneous pneumomediastinum,
pneumothorax, pneumoperitoneum, pneumoretroperitoneum, pneumorrhachis,
and subcutaneous emphysema in a young male without any past medical history of
pulmonar y dise ase and PCR positive for COVID-19. He complained of mild dyspnea
with sudden non-painful facial edema. One possible explanation for SPM in COVID-19
patients is the severe inflammation and damage to lung tissue caused by the virus.
Also, now that the pandemic is over and the disease is not as severe as it was at the
beginning, unknown aspects of the complications of this disease will appear. These
complications are typically self-limiting and follow a benign clinical course.

Introduction free air in the mediastinum [2]. These conditions can

be caused by a variety of factors, including barotrauma,

pontaneous pneumorrhachis and pneu- medical procedures, or underlying medical conditions
moperitoneum are very rare conditions that such as asthma or chronic obstructive pulmonary
involve the presence of air within the spinal disease [3]. It is usually a self-limiting condition
canal and peritoneum, respectively, without and benign in its course, more commonly occurring
any traumatic or underlying disease [1]. among young men, with an incidence rate of 1 in
Spontaneous pneumomediastinum (SPM), 30,000 admissions [4]. The occurrence has been
also known as Hamman’s syndrome, is an documented in relation to strenuous physical

infrequent condition characterized by the presence of activity, labor of pregnancy, pulmonary barotrauma,

* Corresponding Author:
Elnaz Vafadar Moradi

Address: Department of Emergency Medicine, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran.

E-mail: VafadarME@mumes.ac.ir

— AW Copyright © 2024 Tehran University of Medical Sciences. Published by Tehran University of Medical Sciences
m‘_’mgﬁ This work is licensed under a Creative C: Attribution-NonC ial 4.0 International li
s Noncommercial uses of the work are permitted, provided the original work is properly cited.

mn

tps://creati org/li /by-nc/4.0/).



https://orcid.org/0009-0001-4220-4349
https://orcid.org/0000-0003-2570-3733
https://orcid.org/0000-0001-9579-7451
https://creativecommons.org/licenses/by-nc/4.0/

CRCE.

severe coughing, and vomiting [5]. However, it can also
develop without any identified precipitating event, as in
the present case. During the COVID-19 pandemic,
there have been reports of spontaneous
pneumomediastinum occurring in some patients with
severe cases of the virus [6]. Extended SPM usually
accompanies subcutaneous emphysema (SCE). SCE is a
condition in which air or gas becomes trapped under the
skin, typically in the soft tissues of the chest, neck, or face
[7]. The presence of SCE, dyspnea, and chest pain are
the most common manifestations of SPM. Generally, the
condition follows a benign and self-limiting course, and
no specific therapy is needed [8].

Case Presentation

Here we present a case of a young man who was
admitted to our emergency department during
the early hours of the morning, a 19-year-old male
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smoker (height: 166 cm, weight: 60 kg). He was
complaining of mild chronic dyspnea and sudden-
onset non-painful facial edema and dyspnea. The
onset of these symptoms occurred one day prior
to his presentation. There was no medical history
disclosed by him concerning chronic cough, asthma,
enormous exercise, travel, or trauma. On arrival, he
was alert and oriented, with a Glasgow Coma Scale
(GCS) of 15. The physical examination revealed a calm
patient with swelling spanning from the mandible
down to the neck, extending towards the anterior
upper chest, and both arms with palpable crepitus.
However, no evidence of respiratory distress was
detected. His initial vital signs at our emergency
department were as follows: blood pressure 115/80
mm Hg, heart rate 115/min, SpO2 97% breathing
ambient air, respiratory rate 14/min, temperature
36.7°C. During the physical examination, the patient’s
trachea was found to be midline, with no jugular
venous distension or nasal speech. Lung auscultation

Fig. 1. Chest CT scan revealed mild pneumothorax (black arrow) and extensive subcutaneous emphysema around the chest wall
extending to the base of the neck and axilla, proximal upper limbs on both sides (yellow arrow).
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Fig. 2. Chest CT scan revealed mild pneumothorax (black arrow) and extensive subcutaneous emphysema around the chest wall
extending to the base of the neck and axilla, proximal upper limbs on both sides (yellow arrow).

revealed an increased bronchial sound on the right
hemithorax. Further examination did not reveal
any significant or noteworthy findings. Laboratory
studies were remarkable for a normal white cell
count of 8.1x1079/L with a neutrophil count of 90%
and lymphocyte count of 5%. His sodium was 132
mmol/L. Arterial blood gas on a non-rebreather mask
at 15 L/min showed a pH of 7.5, pCO2 of 27.5, pO2
of 180.6, and HCO3 of 21. Reverse transcriptase PCR
of COVID-19 was positive. His D-dimer was initially
2276 ng/mL DDU, ferritin 3110 ng/mL, lactate
dehydrogenase (LDH) 804 U/L, and C-reactive protein
6.8 mg/dL. Electrocardiography was normal. The
primary chest and soft tissue x-rays of the neck showed
pneumomediastinum with diffuse SCE. Consequently,
a chest computed tomography (CT) scan was
performed, which demonstrated mild pneumothorax
and pneumomediastinum and diffuse SCE extending
to the base of the neck, axillary region, and proximal
part of both upper limbs (Figure 1). The presence of
gas within the spinal canal (pneumorrhachis) was also
visible. Upper abdomen CT slices from the same chest
CT scan revealed the presence of pneumoperitoneum
and moderate pneumoretroperitoneum (Figure 2).
Throughout the first hours, the patient was transferred
to the surgery ward. The patient was managed in a
supportive manner, receiving supplemental oxygen
since the first moments of admission, without
any utilization of positive pressure devices. His
clinical condition remained stable and uneventful,

with no hemodynamic instability. The patient was
given analgesic medication and intravenous fluids
for therapeutic management. Furthermore, he
completed a course of ceftriaxone, metronidazole,
and azithromycin. A pulmonology specialist was
consulted. Based on improvement in the patient’s
dyspnea and clinical condition, they recommended
the patient continue receiving supplemental oxygen
with FiO2 of 100% and have an outpatient follow-up
at the pulmonology clinic. On day 6 of hospitalization,
the patient was discharged home from the surgery
ward with stable vital signs and in good condition.
During the following 2 weeks, the SCE subsided
considerably. We followed the patient for one
week, and he became asymptomatic, sometimes
experiencing mild exertional dyspnea.

Discussion

Herein, we present a case of spontaneous pneumo-
mediastinum, pneumothorax, pneumoperitoneum,
pneumoretroperitoneum,  pneumorrhachis, and
subcutaneous emphysema in a young male without
any past medical history of pulmonary disease and
PCR positive for COVID-19. He complains of
mild dyspnea with sudden non-painful facial edema.
Since the beginning of the COVID-19 pandemic, he
has been infected three times and has also received
two doses of the vaccine.
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In 1939, Hamman was the first to report a case

series of spontaneous pneumomediastinum (SPM)

and subcutaneous emphysema (SCE) [1]. As the
intrathoracic pressure increases (e.g., performing a
Valsalva maneuver), alveoli can rupture, leaking air
into the interstitial space, sheaths of the pulmonary
vessels, and the mediastinum (The Macklin effect) [2].

Young males represent the predominant demographic
among SPM cases. The majority of patients diagnosed
with SPM can be identified by the presence of SCE,
which serves as a sign [7]. SPM can develop following
episodes of forceful coughing, strenuous physical
exertion, excessive vomiting, or Valsalva maneuver [5]. On
the other hand, secondary pneumomediastinum is
most commonly caused by trauma, iatrogenic
interventions, or esophageal perforation [4]. During
the COVID-19 pandemic, there have been reports of
spontaneous pneumomediastinum occurring in some
patients with severe cases of the virus [6]. Our patient
was a young man with a history of smoking and no
underlying disease, and only a positive COVID-19 PCR.
One possible explanation for SPM in COVID-19 patients is
the severe inflammation and damage to lung tissue
caused by the virus. Another potential factor is
mechanical ventilation; some patients with severe
COVID-19 may require intubation and mechanical
ventilation to support their breathing [6]. However,
our patient was neither intubated nor had severe
symptoms, and he was accidentally diagnosed with
COVID-19. Although the pandemic is now over and
the disease is not as severe as it was at the beginning,
unknown aspects of the complications of this disease will
appear.

Both SPM and SCE are typically self-limiting
conditions and follow a benign clinical course [8].
Despite the self-resolving nature of SPM, patients are
commonly hospitalized and prescribed antibiotics.
Specific treatment is not indicated for patients
with SPM; nonetheless, supportive measures and
short-term monitoring are reasonable for managing
potential respiratory compromise. Collectively, the
necessity for invasive interventions in patients with
SPM is uncommon and mainly reserved for the
management of accompanying pneumothorax [9, 10].
Our patient had spontaneous pneumomediastinum,
pneumothorax, and also pneumoperitoneum,
pneumoretroperitoneum,  pneumorrhachis, and
subcutaneous emphysema, which were very rare.
He was admitted to the surgery ward and underwent
supportive treatment.

The co-incidence of pneumorrhachis and
SPM is extremely low ([11]. Due to the lack
of true fascial barriers separating the posterior

July/August 2024, Volume 9, Issue 4

mediastinum or retropharyngeal space from the
intrarachidian epidural space, it appears that the
occurrence of pneumorrhachis is a consequence
of pneumomediastinum [12]. In our patient, the
pneumorrhachis was seen at the maximum severity
of pneumomediastinum, which can be caused by the
release of underlying air.

The recommended therapeutic approach is typically
adherence to conservative measures, including
observing for any advancement in neurologic and
respiratory manifestations, bed rest, administration of
analgesic medication, and avoidance of the Valsalva
maneuver [13, 14].

Conclusion

In summary, physicians should be aware of the clinical,
radiological, and pathophysiological presentations
of these spontaneous injuries. In cases presenting
with symptoms such as dyspnea, chest tightness, and
subcutaneous swellings after forceful coughing or
exercise, obtaining a detailed history of presentillness
and mechanism of injury is essential.
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