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CASE REPORT

Mediastinal Pigtail Catheterization for
Treatment of Pneumomediastinum in a
COVID-19 Patient: A Case Report

COVID-19 Hastalarinda Pnémomediasten Tedavisi icin Mediastinal Pigtail

Kateterizasyonu: Olgu Sunumu
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Abstract

Oz

Spontaneous pneumomediastinum (SPM) is a decisive
complication reported to be associated with COVID-
19. Here, we present a case of SPM in a COVID-19-
positive patient that was not caused by any iatrogenic
or known reasons. At the time of admission, the pa-
tient was COVID-positive and distressed. He was
immediately subjected to hematological and radio-
logical investigations (chest X-ray, HRCT), which
confirmed pneumomediastinum. The patient was
hypoxic and hypotensive even after receiving iono-
tropic support. Considering the patient's critical con-
dition, a mediastinal pigtail catheterization was per-
formed instead of a thoracotomy, and the catheter
was in situ for nine days. Arterial blood gas was mon-
itored during the hospital stay, and supplementary
oxygen therapy was provided accordingly. The patient
subsequently recovered and was discharged. Hence,
SPM in this COVID padtient was treated by pigtail
catheterization, and major surgical interventions were
avoided.

Keywords: Spontaneous pneumomediastinum, medi-
astinal pigtail catheterization, COVID-1.

Spontan pnémomediastinum (SPM), COVID-19 ile
iliskili oldugu bildirilen belirgin bir komplikasyondur.
Burada, COVID pozitif bir hastada herhangi bir iyat-
rojenik veya bilinen nedenden kaynaklanmayan bir
SPM olgusu sunuyoruz. Basvuru sirasinda hasta
COVID-porzitifti ve stresli idi. Hemen hematolojik ve
radyolojik incelemeler (Akciger grafisi, YCBT) alindi
ve pnémomediastinum saptandi. Hasta hipoksikti ve
iyonotropik destek verilmesine ragmen hipotansifti.
Hastanin kritik durumu géz éniinde bulundurularak
torakotomi yerine mediastinal pigtail kateterizasyon
uygulandi ve kateter 9 gin tutuldu. Hastanede kalig
sUresi boyunca arteriyel kan gazi takibi yapildi ve
buna gére ek oksijen tedavisi verildi. Daha sonra
hastanin durumu dizeldi ve stabil olarak taburcu
edildi. Béylece, bu COVID hastasindaki SPM, Pigtail
kateterizasyonu ile tedavi edildi ve biyik cerrahi
midahalelerden kacinildr.

Anahtar Kelimeler: Spontan pnémomediasten, medi-
astinal pigtail kateterizasyonu, COVID-19.
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Respiratory Case Reports

COVID-19 is a predominantly respiratory disease, with
some severe exirapulmonary involvement reported by
various medical institutions. Spontaneous pneumomedi-
astinum (SPM) is one example reported in COVID-19
patients (1). Although it seems rare, there are literature
reports of SPM in COVID-19 patients who are not asso-
ciated with traumatic or iatrogenic etiologies (2,3). Early
detection of SPM is needed, and high-resolution comput-
erized tomography (HRCT) imaging is the key to identify-
ing pneumomediastinum in COVID-19 patients (4). If
there is a delay in diagnosis, the prognosis could be
poorer, further worsening the already distressed COVID-
19 patient (5). There is no defined protocol for the treat-
ment of pneumomediastinum in COVID-19 patients.
Pneumomediastinum is usually treated by thoracotomy,
but pigtail catheterization was helpful because this patient
could not be subjected to major surgery.

CASE

A 32-year-old nonsmoking male laborer of Asian ethnici-
ty presented with worsening breathlessness, generalized

weakness, a spontaneous cough, and decreased appetite.

The patient was vaccinated with the first dose of the
COVID-19 vaccine 25 days before presentation. He lived
in a remote village and received primary treatment at the
primary healthcare center, but his complaints persisted.
Hence, he was moved to our center. On admission, the
patient was afebrile (97.5°F), with a pulse of 120 beats
per minute, a blood pressure of 130/80 mmHg with 88%
SPOy,, and bilateral crept on auscultation; otherwise, the
remainder of his physical examination was normal. The
patient had no comorbidities, such as hypertension, dia-
betes mellitus, or ischemic heart disease. The patient was
immediately admitted, and various radiological (HRCT),
hematological, and serological tests for rapid diagnosis
were conducted. The report showed bilateral, peripheral,
and middle/lower zone consolidation. Diffuse air was
noted within the mediastinum, indicative of pneumome-
diastinum associated with mild pneumothorax and subcu-
taneous emphysema. Bilateral lung consolidation is seen
along with pneumomediastinum and subcutaneous em-
physema secondary to COVID-19 infection (Figure 1).
HRCT showing bilateral lung retficular opacities with a
pigtail catheter in the mediastinum is shown in Figure 2.

Hematological tests showed a higher white blood cell
count of 22.2x109/L with a neutrophil count of 90%,
lowered lymphocyte count of 6%, and a red blood cell
(RBC) count of 6.45 million with an adequate platelet
count of 2.64 lakhs/cumm. Real-time reverse transcrip-
tion—polymerase chain reaction (RT-PCR) of COVID-19
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was positive [cycle threshold (CT) value of RdRp gene: -
26.6; Ngene: 24.3]. Initially, his liver function fest
showed aspartate aminotransferase at 37.5 U/L and
alanine transaminase at 58.1 U/L with a total bilirubin of
1.46 mg/dl. Increased blood urea levels (85.9 mg/dl)
and blood urea nitrogen (40.1 mg/dl) were observed. His
C-reactive protein and interleukin-6 (IL-6) were elevated
at 67.4 mg/dl and 18.7 pg/ml, respectively. Arterial
blood gas (ABG) was measured, which showed a low
partial pressure of oxygen (PO,). The patient was hypoxic
even with high-flow oxygen (O2) and hypotensive with
ionotropic support.

Thoracotomy was impossible, as he could not tolerate
general anesthesia and might not have sustained the
lengthy surgical procedure. If a thoracotomy had been
performed, it might have led to surgical complications or
could have been lethal. Therefore, a mediastinal pigtail
catheterization was performed. The catheter was inserted
into the mediastinal space, and excess air was drained in
an emergency setting (Figure 2). It took nine days to re-
move air from the mediastinum through the pigtail cathe-
ter. He was closely monitored with a daily ABG test (Fig-
ure 3), and continuous supplemental oxygen therapy was
given. The patient was hospitalized for 19 days, during
which he was treated with analgesics, antibiotics, antiviral
agents, antacids, antiplatelet agents, multivitamins, and
other supportive treatments. At some point in the hospital
stay, an increased blood sugar level was observed, treat-
ed with the human analog of insulin. Serial ABG showed
improvement; hence, the patient's O2 support was ta-
pered down. Pneumomediastinum was also substantially
reduced. He responded well to the given treatment and
became stable. Eventually, the pigtail catheter was re-
moved, and the patient was discharged with post-COVID
medication. The patient was quarantined at home for 15
days. Physiotherapy and breathing exercises were contin-
ved with domiciliary oxygen therapy with nasal prongs
(NP) at 1-2 liters per minute.
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Figure 1: HRCT of the patient showing pneumomediastinum bilateral
lung consolidation is seen along with pneumomediastinum and subcu-
taneous emphysema secondary to COVID infection

Figure 2: HRCT image of the patient with a pigtail catheter in the medi-
astinum (yellow arrow)

NO.OF DAYS

Figure 3: A graphical representation of the patients ABG monitoring fo
maintain the additional O2 requirement for pneumomediastinum freat-
ment

DISCUSSION

The occurrence of pneumomediastinum is an uncommon
complication of COVID-19. Pneumomediastinum can be
either traumatic (TPM) or spontaneous (SPM). Mechanical
ventilation, thoracic surgery, and iatrogenic injuries cause
TPM. On the other hand, SPM could be caused by a lung
or airway disease such as asthma, chronic lung disease,
or a tubercular infection that leads to air leakage (1). The
case was not TPM but SPM because neither positive pres-
sure ventilation nor surgery was performed. It is also
known that constant use of illicit drugs or tobacco smok-
ing can cause pneumomediastinum (6). However, the
patient was a nonsmoker and had never consumed any
of these drugs. Before admission to our center, a lack of
proper clinical management led to extensive bilateral
pneumonia. The patient was COVID-19 positive, and his
condition deteriorated considerably with time. It has been
documented by Stanio et al. (7), Manna et al. (2), and
Soni et al. (5) that after 10-14 days of onset of symptoms,
patients generally develop SPM, subcutaneous emphyse-
ma, or pneumothorax. Here, the patient presented to us
25 days after the onset of symptoms, and that delay
might be the reason for the development of pneumome-
diastinum. Hence, it is essential to evaluate patients early
for worsening breathlessness caused by COVID-19. The
mechanism of air leakage has also been documented by
various groups, which state that the Macklin effect (8)
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leads to pneumomediastinum. Otherwise, there might be
type | and type Il pneumocyte damage that disintegrates
the alveolar membrane, and thus, air might have pene-
trated the mediastinum (9). Identifying SPM in COVID-19
patients on the clinical ground is difficult because both
share similar symptom:s.

Advanced imaging techniques are mandatory if SPM is
suspected in COVID-positive patients (10). An x-ray could
be helpful in large or moderate SPM; however, for mild
and posteriorly located cases, an x-ray could be missed.
In such a scenario, HRCT imaging is the best-suited mo-
dality for diagnosing and identifying the cause of SPM.
The patient’s HRCT showed pneumomediastinum, and
immediate air removal was needed, performed by medi-
astinal pigtail catheterization (11). Other clinicians also
use pigtail catheterization for decompression (10). It is a
scarcely performed procedure for pneumomediastinum,
but this proved effective in our case. In the majority of
cases, the treatment of pneumomediastinum is generally
conservative, and a thoracotomy is usually performed.
Chest tube placement or bilateral chest drainage is per-
formed in pneumothorax associated with SPM, and a
subcutaneous catheter drains subcutaneous emphysema
(12,13). Our patient had a mild pneumothorax; hence,
intercostal drainage (ICD) was not performed. There are
no guidelines for the management of SPM with COVID-
19. SPM management in COVID-19 patients is directed
explicitly by etiology and symptoms, which we have suc-
cessfully done. For example, we maintained early inter-
vention, pigtail catheterization, and timely care with ap-
propriate oxygen (O2) support conceming the patient’s
requirement. Broad-spectrum antibiotics were given along
with other supportive treatments and medicines. After 19
days, his general condition and oxygen saturation im-
proved, and post-COVID medication was continued. The
patient survived fatal and worse medical emergencies
and had an excellent clinical outcome. The patient was
spared from thoracotomy, which is an added advantage.

CONCLUSION

In  conclusion, pneumomediastinum may occur in
COVID-19 patients even if the patient did not complain
of cough or have significant comorbidities, had no history
of lung disease, was a nonsmoker, or had not received
invasive or noninvasive positive pressure ventilation.
Worsening COVID-19 patients should be suspected of
complications to be confirmed by radiological and hema-
tological investigations. Treatment regimens can be cus-
tomized for individual patients depending on the patient's
clinical symptoms and condition. Here, pigtail catheteri-
zation was an effective treatment for spontaneous pneu-
momediastinum.
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