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Clinical
Abstract

Introduction

Pneumomediastinum is often observed in the setting of 
oesophageal rupture (Boerhaave’s syndrome), trauma 
resulting in tracheo-bronchial rupture, acute severe asthma 
(ASA) and mediastinitis due to gas-producing organisms. 
Spontaneous pneumomediastinum (SPM) is defined as 
free air in the mediastinum caused by nontraumatic and 
noniatrogenic mechanisms in the absence of pre-existing 
parenchymal or obstructive lung disease. SPM was fi rst 
described in a postpartum female following vaginal delivery.1 
SPM is an uncommon entity with an incidence of 0.001–
0.01%.2 H1N1 infection is rarely associated with SPM. It 
is crucial to recognise this condition so that the patient is 
monitored in the intensive care unit (ICU). Though SPM is 
broadly regarded a benign entity, one should be cautious about 
its evolution into pneumothorax, tension pneumomediastinum 
and extensive subcutaneous emphysema (SCE) in rare cases, 
which can cause cardiorespiratory compromise culminating 
in death. In this paper, we elucidate the pathophysiology of 
SPM and its management.

Case presentation

A 17-year-old male, presented to the emergency department 
with history of fever, dry cough, throat pain for 1 day and 
acute onset shortness of breath associated with wheeze 
for 2 hours. He was conscious, had tachypnoea (respiratory 
rate: 33/min), tachycardia (pulse rate: 140/min) and his 
oxygen saturation (SpO2) was 88%. He had swelling with 

palpable crepitus over left infraclavicular, axillary areas and 
over the anterior aspect of neck on the left side suggestive 
of SCE. Ronchi were heard all over the chest. He came with a 
chest roentgenogram performed that morning that appeared 
normal. Arterial blood gas analysis showed features of 
type  1 respiratory failure (pH: 7.35; PaO2: 60 mm  Hg; 
PaCO2: 32 mm Hg; bicarbonate: 25.3 mmol/l). Complete 
blood count, renal and liver function tests were normal. 
Chest roentgenogram confi rmed SCE (Figure 1). Reports of 
SPM associated with SCE in H1N1 infection prompted us to 
obtain CT thorax, as the latter cannot be diagnosed on chest 
roentgenogram. CT showed patchy ground-glass opacities 
in the bilateral lung fi elds suggesting atypical pneumonia. 
Pneumomediastinum with air tracking into the central 
compartment of the neck and extensive SCE in the neck, left 
chest wall and axilla were also noted on CT images (Figure 2). 
Throat swab specimen was positive for H1N1 infl uenza virus 
by polymerase chain reaction. He was managed initially in 
ICU with oral oseltamivir, parenteral and inhalational steroids, 
inhalational short-acting β agonist and oxygen therapy. He 
improved clinically by the third day. SCE subsided and he was 
discharged on the fourth day. He was advised absolute bed 
rest at home. On follow up after 7 days, chest X-ray showed 
complete resolution of SCE (Figure 3).

Discussion

The description of SPM was fi rst given by Louis Bourgeois 
in the seventeenth century. He conceptualised that Valsalva 
performed during vaginal delivery could be responsible for 

H1N1 viral infection leads to complications, such as pneumonia, respiratory 
failure, myocarditis and encephalitis. Spontaneous pneumomediastinum 
(SPM) is an extremely rare consequence of H1N1 infection and such 
cases have been sparsely reported. SPM is identi� ed only by a careful 
clinical examination and obtaining a timely roentgenogram. We report 
a case of a young male admitted with H1N1 infection complicated by 

pneumomediastinum. He was treated successfully with oseltamivir, high-� ow oxygen and 
prompt care in the intensive care unit.

Keywords: acute severe asthma, H1N1 infl uenza, respiratory infections, spontaneous 
pneumomediastinum, subcutaneous emphysema

Financial and Competing Interests: No confl ict of interests declared

Correspondence to: 
Supreeth Ramesh Naga
C/o M.N Ramesh 
30-276/14/21&22
Dwarakamayee Colony,
Old Safi lguda
Secunderabad - 500056
Telangana state
India 
 
Email: 
supreeth22@gmail.com

1,3Consultant Pulmonologist, Baby Memorial Hospital, Calicut, India; 2DNB Resident, Department of Internal Medicine, Baby Memorial 
Hospital, Calicut, India; 4Head of the Department, Pulmonology, Baby Memorial Hospital, Calicut, India; 5Junior Doctor, Baby Memorial 
Hospital, Calicut, India

Spontaneous pneumomediastinum in H1N1 
infection: uncommon complication of a 
common infection
Sabir Mele Chekkoth1, Supreeth Ramesh Naga2, Nandini Valsala3, Praveen Kumar4, Roshini Saleem Raja5



DECEMBER 2019  VOLUME 49  ISSUE 4  JOURNAL OF THE ROYAL COLLEGE OF PHYSICIANS OF EDINBURGH    299  

Spontaneous pneumomediastinum in H1N1 infection

SPM.1 Aetiology of SPM includes bronchial asthma, straining 
during exercise, intense cough, retching, diabetic ketoacidosis 
and inhalational drugs (cocaine, marijuana), among others. 
Other rare associations with yoga, gastroesophageal refl ux, 
anorexia nervosa, Hodgkin’s lymphoma after chest irradiation 
and infections, such as H1N1, are described in recent case 
reports. In a study by Chapdelaine et al.,3 the most common 
aetiology of SPM was bronchospasm (49%) followed by 
respiratory infections (21%) and unknown aetiology (15%). 
In another study, unknown aetiology (34%), drug abuse (14%), 
exercise (14%), intense cough (10%), ASA (9%), vomiting (7%), 
respiratory infections (5%), cocaine (2%), cannabis (2%), 
amphetamine (1%) and prolonged shouting (1.5%), among 
others, have been reported as the triggering factors.4 Our 
patient denied history of any of these factors and, hence, we 
attributed SPM in this case to H1N1 infection.

Macklin and Macklin5 explained the pathophysiology of SPM 
based on animal models. Excessive distension of alveoli 
results in their rupture into the vascular sheath, which is in 
anatomic continuity with mediastinal space and subcutaneous 
facial planes. This results in escape of air into mediastinal 
space and facial planes resulting in SPM and SCE. Air can also 

enter the pleural cavity resulting in pneumothorax.6 Alveolar 
rupture occurs by two mechanisms that create a pressure 
gradient between intra-alveolar and interstitial spaces – 
increase in intra-alveolar pressure or decrease in peri-alveolar 
interstitial space pressure. The former phenomenon is seen 
in Valsalva manoeuvre, ASA, violent cough and obstruction to 
expiratory fl ow in a ventilatory circuit. The latter phenomenon 
is seen in strenuous exercise, marijuana smoking, trekking, 
scuba diving and intense respiratory effort.1 Young patients 
like ours are at high risk for SPM and SCE owing to lax 
mediastinal tissues. Elderly patients have fi brosed tissues 
making them taut that prevents escape of air from the 
airway. Though SPM is considered an uncommon condition, 
the recent rise in the number of cases can be ascribed to 
widespread availability of diagnostic modalities, such as 
chest CT, and an increase in epidemic respiratory infections 
that mainly affect the young population. 

H1N1 infection has not been described as a trigger in the 
studies on SPM so far;4,7 however, a few cases have been 
reported in the literature. The Novel Swine-Origin Infl uenza A 
(H1N1) Virus Investigation Team, reported SPM complicating 
H1N1 infection for the fi rst time in one case.8 A few such 
cases have been reported subsequently and the hallmark 
feature was all these patients were aged >10 years.9–11 The 
mechanism of SPM in the context of H1N1 infection can 
be explained by either alveolar damage associated with the 
infection or intense cough, or both.10,11

The most common presenting feature of SPM is chest 
pain, but chest pain was not prominent in our patient. 
Other features include dyspnoea, cough and dysphagia, 
among others. The classical examination fi nding in SPM is 
Hamman’s sign. It is described as a crunching or clicking 
sound heard on auscultation over the apex and along the 
left heart border synchronous with the heartbeat. It occurs 
owing to heart beating against tissues fi lled with air. Our 
patient lacked this fi nding. SCE and SPM coexist in 70% of 
the patients.12 In a study by Mondello et al.,13 chest pain was 
described as the most common symptom (100%), followed 
by neck pain (44%), dyspnoea (88%), cough (77%), nasal 
voice (66%) and dysphagia (22%). Thoracic pain (61%), 
dyspnoea (41%), subcutaneous thoracic emphysema (40.3%), 
persistent cough (20%), cervical pain (16.5%), subcutaneous 
cervical emphysema (14.5%), dysphagia (14%), Hamman’s 
sign (13.8%), cervical oedema (8.8%), dysphonia (4.8%), 

Figure 1 Chest X-ray (anteroposterior view) showing subcutaneous 
emphysema in the chest wall and neck (arrows)

Figure 2 CT chest (axial plane) 
showing extensive subcutaneous 
emphysema and 
pneumomediastinum (yellow 
arrows); patchy ground-glass 
opacities in bilateral lung fields 
(red arrow )
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odynophagia (3.8%), rhinolalia (3.3%), fever (3.2%), thoracic 
pain plus dyspnoea (2.7%), dizziness (2.5%), crepitus 
sensation (2%), back pain (1.7%), generalised weakness 
(1.7%), stridor (1.5%), anxiety (0.7%), abdominal pain (0.7%), 
tachycardia (0.7%), pulsus paradoxus (0.3%), pharyngeal 
enlargement (0.2%) and massive SCE (0.2%) have been 
described as the clinical features of pneumomediastinum in 
a study by Dajer-Fadel et al.4 

SPM can be seen as air tracking along the left cardiac border 
on a chest X-ray. However, it might be arduous to recognise 
SPM if the fi ndings are subtle. At times it may also be diffi cult 
to diagnose a coexisting trivial pneumothorax. Therefore, 

once SCE is identifi ed, it is important to obtain a CT chest in 
the setting of H1N1 infl uenza.

Nonetheless, SPM is usually considered a benign entity. Rarely, it 
might lead to complications, such as pneumothorax and tension 
pneumomediastinum, that compromise cardiac output. ‘Air 
block’, a phenomenon of pressure effect on the airway caused by 
pneumomediastinum, can produce further respiratory distress.1 
Tension pneumothorax, worsening of presenting symptoms and 
recurrent SPM were described as the complications of SPM in a 
study by Dajer-Fadel et al.4 Therefore, identifying SPM and keeping 
close watch on the patient both during admission and on follow 
up are necessary. Management should be focussed on treating 
the primary disease. Specifi c therapy for SPM includes high-fl ow 
oxygen inhalation, absolute bed rest and close monitoring. The 
outcome is generally positive as in our patient.

Conclusion

This case report brought an unusual complication of H1N1 
infl uenza to the attention of the medical fraternity. SPM is 
mostly seen in young individuals. Chest pain, neck pain, 
SCE and Hamman’s sign on auscultation in the presence 
of appropriate inciting factors should prompt a clinician to 
consider SPM. It is rarely fatal but requires close monitoring. 
Treating the inciting factor generally resolves SPM. In young 
patients, asthma, drug abuse and history of strenuous 
exercise should be excluded fi rst, as these are more common 
inciting factors than H1N1 infection. Nevertheless, the 
treatment principles remain the same. 

Informed consent

Written informed consent for the paper to be published 
(including images, case history and data) was obtained from 
the patient/guardian for publication of this paper, including 
accompanying images.

Figure 3 Repeat chest X-ray (posteroanterior view) after 1 week 
showing complete resolution of subcutaneous emphysema
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Introduction

Ammonia is naturally produced as part of the metabolic 
process, including bacterial hydrolysis of urea in the intestine, 
the purine nucleotide cycle and amino acid transamination 
in skeletal muscle, as well as metabolic processes occurring 
primarily in the kidneys and the liver. It is usually eliminated 
by the liver as part of the urea cycle. 

Failure of normal metabolism of ammonia can result in 
hyperammonaemia, defi ned in adults as an ammonia level 
>50 g/dl. The clinical spectrum of presentation varies from 
lethargy, nausea and vomiting, headache, ataxia, epilepsy to 
encephalopathy.1

Hyperammonaemia can be categorised as either primary or 
secondary. Primary causes tend to present at an earlier age 
and are due to enzymopathies affecting either the urea cycle 
or fatty acid oxidation.2 Secondary hyperammonaemia may 
be due to an underlying hepatic pathology or nonhepatic 
causes, including drug induced (valproate,3 salicylate4 and 
5-fl uorouracil5), post roux-en-y gastric bypass or the use of 
total parenteral nutrition. 

Case presentation

A 44-year-old female with a background of cerebral palsy, 
learning disability and worsening epileptic control presented 
with lethargy, reduced oral intake and increasing shortness of 
breath. On admission she suffered a prolonged tonic–clonic 
seizure, which was terminated by lorazepam. Following this, 

her Glasgow Coma Score (GCS) declined to 6/15. A CT head 
scan showed no acute pathology. Arterial blood gas showed 
moderate respiratory acidaemia. Routine blood samples were 
retrieved from the patient (Table 1).

She was transferred to the critical care unit for respiratory 
support. Despite the initiation of continuous positive airway 
pressure and correction of her respiratory acidosis, her 
conscious level failed to improve. 

Empirical treatment for encephalitis was initiated while 
awaiting lumbar puncture, which was not performed owing 
to technical diffi culties. Over the next 4 days her liver function 
tests showed a gradual derangement. An ultrasound of the 
liver showed no abnormalities. 

There was no improvement in conscious levels 96 hours 
following admission and so plasma ammonia levels were 
performed, and found to be raised at 100 µg/dl (normal 
range: 16–40 µg/dl). A suspected diagnosis of valproate-
induced hyperammonaemic encephalopathy was made, 
sodium valproate was withheld and she was started on 
lactulose and levetiracetam. Unfortunately, no valproate level 
was performed to confi rm the diagnosis.

There was no substantial change in GCS, which remained at 
7/15, over the following 24 hours despite withholding the 
valproate. Therefore, intravenous L-carnitine was initiated 
with bolus dose of 6 g, then 6 hours later followed by 
three doses of 1 g 4 hourly. The next day ammonia levels 
remained unchanged at 98 µg/dl, with little improvement in 

A 44-year-old female, with a background of cerebral palsy, epilepsy 
and learning disabilities, presented with multiple seizures and a 
persistently reduced consciousness level secondary to valproate-induced 
hyperammonaemic encephalopathy (plasma levels >50 µg/dl). Withdrawal 
of valproate and subsequent infusion of L-carnitine led to full recovery. 
Nonhepatic hyperammonaemia has been shown to be effectively treated by 

intravenous L-carnitine therapy by a series of case reports. To date, no randomised controlled 
trials have demonstrated this. Hyperammonaemic encephalopathy is possibly a more common 
presentation than expected that is currently underdiagnosed and exacerbated by valproate. 
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