
Case Reports in Women's Health 28 (2020) e00257

Contents lists available at ScienceDirect

Case Reports in Women's Health

j ourna l homepage: www.e lsev ie r .com/ locate /c rwh
Spontaneous pneumomediastinum secondary to hyperemesis
gravidarum: A case report and principles of recognition
and management
Alexander Scarborough a,⁎, Oliver Kemp b, Oliver Scarborough c

a Chelsea and Westminster NHS Foundation Trust, London, UK
b Southmead Hospital, Bristol, UK
c University of Leeds, Leeds, UK
⁎ Corresponding author.
E-mail address: alexander.scarborough@nhs.net (A. Sc
a b s t r a c t
a r t i c l e i n f o
Article history:
Received 9 September 2020
Received in revised form 15 September 2020
Accepted 29 September 2020
Available online xxxx

Keywords:
Boerhave syndrome
Hyperemesis gravidarum
Mediastinal emphysema
Oesophageal rupture
Pneumomediastinum
Case report
Pneumomediastinum is the presence of aberrant air in the mediastinum and is most commonly caused by oe-
sophageal or alveolar rupture. Hyperemesis gravidarum is persistent nausea and vomiting before the 20th
week of pregnancy and can increase intra-thoracic pressure, precipitating pneumomediastinum.
A 22-year-old patient presentedwith hyperemesis gravidarum in the 6thweek of pregnancy. During her hospital
admission, she developed chest pain, and imaging showed pneumomediastinum. Endoscopy excluded oesopha-
geal perforation, a diagnosis of spontaneous pneumomediastinumwasmade, and her symptoms improved with
conservative management.
This case demonstrates how oesophageal perforation and spontaneous mediastinum can present in similar fash-
ion. Oesophageal perforation has highmorbidity andmortality and it is vital to identify it early. It is therefore im-
portant that clinicians are aware of pneumomediastinum as a potential complication of hyperemesis gravidarum
and exclude oesophageal perforation in these individuals.

© 2020 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Pneumomediastinum is the presence of aberrant gas within the me-
diastinum. It is associated with the classic triad of symptoms of chest
pain, subcutaneous emphysema and dyspnoea [1]. The gas can origi-
nate from the oesophagus, lungs, airways or abdomen, and can track
through fascial planes. Pneumomediastinum precipitated by increased
intraoesophageal or high intra-alveolar pressures caused by forceful
coughing, vomiting or inhalational drug use is well documented [2].

Persistently high intrathoracic pressure can be generated during
pregnancy due to hyperemesis gravidarum (HG) or a prolonged second
stage of labour [3]. HG is present in 0.3–0.4% of pregnancies and is de-
fined as protracted nausea and vomiting with a triad of more than 5%
pre-pregnancy weight loss, dehydration and electrolyte imbalance [4].

Thereisevidenceintheliteratureofrarecasesofpneumomediastinum
secondary to HG [5,6]. Whilst most examples are due to spontane-
ous pneumomediastinum, some cases are secondary to oesophageal
rupture [7].

In this paper we present a patient with pneumomediastinum sec-
ondary to HG, discuss the approach for diagnosis and the importance
of ruling out oesophageal rupture.
arborough).
2. Case Presentation

We report the case of 22-year-old patient of African origin, gravida 3,
para 1, at 6 + 2 weeks of pregnancy. She presented to her local mater-
nity unit with intractable vomiting and nausea. Her symptoms persisted
despite the use of oral cyclizine. Hermedical history included one previ-
ous miscarriage and hyperemesis gravidarum during a previous preg-
nancy. She was admitted and treated with intravenous fluids and
intravenous ondansetron, with good response.

Following a two-day admission, she was discharged but unfortu-
nately re-presented 6 days later with recurrence of symptoms and
5 kg weight loss relative to her pre-pregnancy weight. Further support-
ive treatment was given and the dieticians were involved to optimise
her nutrition. Parenteral nutrition was not required at this stage.
Transvaginal ultrasound confirmed a viable intrauterine pregnancy.
She was discharged 3 days later with oral antiemetics.

The patientwas reviewed in the outpatient clinic of the same obstet-
ric unit 10 days after discharge. Symptoms of nausea and vomitingwere
persistent and a further 4.4 kg of weight losswasmeasured. The patient
was afebrile, with a blood pressure of 116/78mmHg andheart rate of 92
beats/min. Admissionwas organised directly from clinic and the patient
was treatedwith intravenous fluids and antiemetics. On day 3 of admis-
sion she developed intermittent central chest pain associated with pal-
pitations. Basic observations remained within normal range and serum
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troponin was not raised. An electrocardiogram (ECG) showed T wave
inversion in leads V1-V5. A chest radiograph (CXR) was performed at
this stage (Fig. 1), which excluded pneumothorax but showed de-
marcation along the left side of the heart, a good indication of
pneumomediastinum. A computed tomography (CT) pulmonary an-
giogram was performed to exclude pulmonary embolus. The CT
scan did not show evidence of pulmonary embolism but revealed
pneumomediastinum suggestive of spontaneous oesophageal rupture.
After discussion with upper gastrointestinal (UGI) specialists she
underwentCTexaminationof the chest andabdomenwith oral contrast.
The CT scan (Fig. 2) confirmed pneumomediastinum and also revealed a
small left pneumothorax. There was no mediastinal collection and no
extravasation of contrast from the oesophagus. The patient was trans-
ferred to the UGI unit for oesophago-gastro-duodenoscopy (OGD),
which revealed mild lower oesophageal inflammation but excluded oe-
sophageal rupture. A diagnosis of spontaneous pneumomediastinum
was made and the patient was discussed in the respiratory multidisci-
plinary teammeeting. The patient was treated conservatively andmon-
itored with serial chest radiographs (2 further radiographs), which
showed improvement and then resolution of the pneumomediastinum.
The patientwas discharged after a 7-day stay in hospital following reso-
lution of symptoms and return to baseline weight. She has since
remained clinically well.

3. Discussion

Pneumomediastinumhas previously been reported to represent 1 in
25,000–42,000 hospital admissions [8]. Pneumomediastinum can be
secondary to alveolar rupture, where it is referred to as spontaneous
pneumomediastinum, or can develop secondary to oesophageal rup-
ture, known as Boerhave syndrome. Whilst oesophageal rupture and
spontaneous pneumomediastinummay initially present in similar fash-
ions, their mechanisms, management and prognosis are very different.

Alveolar rupture develops due to a sudden rise in the intra-alveolar
pressure in the lungperiphery, causinganair leak [8]. The air travels cen-
trally to the hilum due to the pressure gradient between the peripheral
lung and the mediastinum. Pneumothorax may occur if the pressure
Fig. 1. Chest radiograph (CXR) on day 3 of admission, which excluded pneumothorax but show
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rises too quickly [9]. Knownprecipitating factors include but are not lim-
ited to coughing, vomiting, abuse of inhalational drugs or acute asthma
attack [10,11]. Spontaneous pneumomediastinum has also been well
documented to occur when straining against a closed glottis in a
Valsalva-type manoeuvre, such as during labour [1,9].

Oesophageal tears during pregnancy are rare but can be associated
with hyperemesis gravidarum [7]. Patients with Boerhave syndrome
have the potential to become unwell extremely quickly due to respira-
tory compromise and septic shock. It is often misdiagnosed as it pre-
sents clinically very similarly to tension pneumothorax, cardiac
tamponade and dissecting thoracic aorta [12].

Once pneumomediastinum has been identified, the source of air
must be determined. In a systemically well patient it can be difficult to
distinguish clinically whether the pneumomediastinum is secondary
to alveolar or oesophageal rupture. However, this distinction has signif-
icant implications for the morbidity and mortality of the patient. Over-
all, oesophageal rupture has a 30% mortality rate, but effective
treatment within 24 h has been shown to decrease this significantly
[13]. Complications of oesophageal rupture includemediastinitis, pneu-
monitis, empyema and pericarditis. Patients who present with
pneumomediastinum secondary to oesophageal rupture aremore likely
to be systemically unwell than those who have suffered alveolar rup-
ture. A previous case series found all but one patient with spontaneous
pneumomediastinum were systemically well at presentation [14].

If pneumomediastinum is due to oesophageal perforation, initial
treatment should involve fluid resuscitation, broad-spectrum intrave-
nous antibiotics and immediate surgical consultation. This contrasts
with the management for spontaneous pneumomediastinum, which is
often conservative. Management is with simple analgesia, anti-emetics
and supplemental oxygen if required [15,16]. The symptoms and condi-
tion usually settle over a few days and it has even been suggested that
admission may not be necessary [16]. Recurrence is uncommon, as are
complications such as tension pneumothorax, pneumopericardium
and air embolism [15,16].

Spontaneous pneumomediastinum secondary to HG is exceedingly
rare, with most examples in the literature being in the form of case re-
ports and series. This case demonstrates the clinical presentation,
ed demarcation along the left side of the heart, a good indication of pneumomediastinum.



Fig. 2. CT examination of the chest and abdomenwith oral contrast, confirming pneumomediastinum and also revealing a small left pneumothorax. There is nomediastinal collection and
no extravasation of contrast from the oesophagus.
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investigations andmanagement of a patient with pneumomediastinum
secondary to the symptoms of HG.Whilst rare, it is important that clini-
cians are aware of pneumomediastinum as a potential consequence of
HG in pregnancy and are able to tailor their management based on its
aetiology.

4. Strengths and Limitations

4.1. Strengths

Documentation, patient observations, blood results and imaging
were all recorded electronically and so were easily interpretable and
readily available. There was little time between case presentation and
the write-up, so information and references are all recent.

4.2. Limitations

Whilst our case report highlights the importance of differentiating
between spontaneous pneumomediastinum and oesophageal perfora-
tion, these are the lessons learnt from our case and may be different
for other patients. Generalisations from this case must be interpreted
with caution.
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