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Case report
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Summary
We present the case of a previously fit and well 30-year-
old primiparous woman who developed Hamman’s 
syndrome during the second stage of labour. This is 
an unusual and peculiar condition, characterised by 
spontaneous pneumomediastinum and subcutaneous 
emphysema. The rarity of the condition means it can 
easily be misdiagnosed. Its exact aetiology is unknown, 
but it is believed that extreme Valsalva manoeuvre 
during prolonged or difficult labours may contribute to 
its development. Chest X-ray is the first investigation 
of choice in this presentation, followed by CT scanning. 
Fortunately, it is usually a benign condition that can be 
managed conservatively and resolved quickly, with no 
long-term effects and low risk of recurrence in future 
pregnancies. We are pleased to say that this case does 
not differ in this respect. It is, however, important to rule 
other more serious pathologies that present in a similar 
way, for example, Boerhaave syndrome, pneumothorax or 
pulmonary embolism.

Background
The occurrence of spontaneous pneumomedias-
tinum has been described in several populations, 
notably in young men, and fortunately it tends to 
follow a benign course.1 2 However, the rarity of the 
condition means it is easily misdiagnosed, which can 
lead to mismanagement of patients. Louis Hamman 
first reported this syndrome in 1945, documenting 
a case series.3 The incidence in the obstetric popula-
tion is estimated to be around 1 in 100 000 vaginal 
deliveries, affecting nulliparous women in partic-
ular. Common features of its presentation, such 
as chest pain, dysphagia, dysphonia, shortness of 
breath and swelling may be confused with other 
more serious diseases. Treatment for Hamman’s 
syndrome is usually conservative.

Case presentation
The patient has given informed consent for the 
publication of this case report, which has been 
written in accordance with the Consensus-based 
Clinical Case Reporting Guidelines (http://www.​
equator-​network.​org/). A 30-year-old nulliparous 
woman was admitted at 41 weeks and 4 days for 
induction of labour due to mild pregnancy-induced 
hypertension. She had a raised body mass index 
of 32, with  no other risk factors antenatally. She 
received 10 mg dinoprostone vaginally and 6 hours 
later, the patient began involuntary pushing. On 
vaginal examination, her cervix was found to be 

9 cm dilated. Shortly after this, as she continued 
pushing, she showed clinical signs of full dilata-
tion, and her midwife noticed that she had devel-
oped orbital swelling, accompanied by a change 
in the tone of her voice. She was reviewed by the 
obstetric team, and the initial impression was a drug 
reaction of unknown source. The facial swelling 
progressed, and the patient was reviewed by the 
anaesthetist on call, who also felt her symptoms 
could be secondary to an adverse reaction. There 
was no neurological, cardiovascular or respiratory 
compromise. She was given chlorphenamine, and 
observation of the patient continued. After approx-
imately 2 hours of active pushing, delivery of her 
baby was successfully undertaken with Neville 
Barnes forceps for failure to progress. Her vital 
signs remained normal throughout labour and the 
puerperium. Following delivery, a further exam-
ination by a different member of the obstetric 
team revealed extensive swelling of the face and 
neck extending to the upper thorax, associated 
with crepitation on palpation, suggestive of subcu-
taneous emphysema. Only then was Hamman’s 
syndrome suspected. Medical and general surgical 
reviews were requested.

Investigations
A chest radiograph was performed which showed 
bilateral subcutaneous emphysema and some bron-
chial wall thickening, possibly related to inflamma-
tory disease. The radiograph did not show evidence 
of pneumothorax, and no clear features of pneumo-
mediastinum could be distinguished. Face, neck and 
chest CT were diagnostic: this showed the striking 
appearance of subcutaneous emphysema extending 
from the scalp to the upper abdomen and the pres-
ence of pneumomediastinum (figures 1–5). Again, 
no significant pneumothorax was seen.

Differential diagnosis
This patient’s symptoms were first thought to be 
secondary to an adverse reaction due to the facial 
swelling. The most common presenting symptom 
in Hamman's syndrome is chest pain, therefore, it 
is important to rule  out potentially lethal condi-
tions, such as pulmonary embolism, amniotic fluid 
embolism, aortic dissection, myocardial infarction 
or pneumothorax. Another cause of pneumomedi-
astium is oesophageal rupture (also known as Boer-
haave syndrome) and if diagnosed requires prompt 
surgical referral.
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Treatment
The patient was treated conservatively with analgesia and 
followed up in partnership with the thoracic surgery team. She 
remained clinically stable and was discharged home 3 days after 
delivery once symptoms had improved.

Outcome and follow-up
She was seen to have made a complete recovery at a 6-week post-
natal follow-up appointment with the thoracic team.

Discussion
Hamman’s syndrome is considered to be an idiopathic condi-
tion, however, some theories have been formulated to explain 
its occurrence. Inevitably, some Valsalva pressure is employed 
during labour when coughing, vomiting, screaming or pushing. 
Intra-alveolar pressure is raised, altering the pressure gradient 
between the alveoli and the lung interstitium, which can lead to 
alveolar rupture. Air tracks along the bronchovascular connec-
tive tissue into the mediastinum and then onwards through the 
fascial planes into subcutaneous and retroperitoneal tissues. This 
is known as the Macklin effect.4 It follows that labours which are 
prolonged or difficult, due to nulliparity among other factors, 
would involve greater physical effort and pressure changes, 

placing these women at higher risk. Other precipitants of sponta-
neous pneumomediastinum have also been described, including 
diabetic ketoacidosis,5 oral sex,6 asthma, illicit drug use, ethanol 
intoxication7 and self-induced oral injury.8 These conditions 
also produce symptoms that involve Valsalva pressure, such as 
chronic cough or vomiting. Thoracic endometriosis is known 
to place women at risk of catamenial pneumothorax,9–11 which 
may occur through alveolar rupture. Theoretically, these patients 
may then be at a higher risk of Hamman’s syndrome. However, 
alternative mechanisms for the creation of pneumothoraxes with 
thoracic endometriosis have been proposed, such as the passage 
of air through diaphragmatic fenestrations created by endometri-
osis. This would make the condition an entirely different entity. 
Very often a specific trigger cannot be found. Macia et al looked 
at a series of 41 cases of spontaneous pneumomediastinum and 
could not identify a precipitating factor in 51%.2

We identified 14 case reports of pregnancy-related Hamman's 
syndrome available through Pubmed over the past 20 years.12–25 
The age range of the patients was 21 to 32 years old. Thirteen of 
these women were nulliparous; there was one case reported by 
Khurram et al involving a patient during her second labour. All 
of the patients reached the second stage of labour. The duration 
of second stage was documented in 11 cases, and out of these, 

Figure 1  CT scan of the chest at cardiac level showing 
pneumomediastinum and subcutaneous emphysema.

Figure 2  CT scan of the chest at the level of the carina showing 
pneumomediastinum and subcutaneous emphysema.

Figure 3  CT scan showing pneumomediastinum and subcutaneous 
emphysema at the level of the lower chest.

Figure 4  CT scan showing pneumomediastinum and subcutaneous 
emphysema and the level of the upper chest.
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10 lasted 80 min or more. Symptoms were noted in all but three 
cases, including chest pain (79%), facial or neck swelling (57%), 
dyspnoea (38%), crepitus (93%), tachycardia (29%), dysphonia 
(29%). This is in line with a case review by Macia et al, which 
reports a wide variety of symptoms, such as finger numbness and 
sore throat but with chest pain as the most common symptom 
found in 85% of patients and crepitus found in 71%.2 Of the 
cases we looked at, only one patient was documented to be 
undergoing induction and one other patient was documented 
to have received an epidural, eliminating these as possible risk 
factors. None of the patients or their babies suffered any long-
term complications.

Diagnosis was delayed in our case as the patient’s first 
symptom of facial swelling was attributed to an adverse reaction, 
despite normal observations and the absence of other features of 
hypersensitivity. Subcutaneous crepitation was the crucial exam-
ination finding that finally guided us to the correct diagnosis. 
The dysphonia our patient experienced was most likely caused 
by emphysema reaching the larynx, affecting the voice's quality. 
This is not a very common symptom in Hamman’s syndrome; 
it was seen in 4 out of the 14 cases we reviewed.9–12 Overall, 
we believe that there may be many cases of mild Hamman’s 
syndrome which are undiagnosed, as it is associated with 

non-specific symptoms and generally does not present a threat 
to the patient.

The chest radiograph is accepted as the primary investiga-
tion which detects pneumomediastinum and subcutaneous 
emphysema. Lateral views increase the visibility of the anterior 
mediastinum. However, chest CT remains the gold standard for 
detecting pneumomediastinum.26 In our case, the chest radio-
graph showed bilateral subcutaneous emphysema and some 
bronchial wall thickening, but there was no clear evidence of 
pneumomediastinum. CT of the face, neck and chest was even-
tually diagnostic (figures 1–5).

Currently, there is no guidance for recommended manage-
ment of cases of Hamman’s syndrome or prevention in future 
pregnancies. The overall general opinion suggests conservative 
management for uncomplicated cases, which are the majority, 
and supportive measures with oxygen and analgesics.2 In the 
rare event of complications with these patients, we believe it 
is important to request early involvement of the local thoracic 
team for joint assessment and management. While recurrence is 
considered unlikely (we have not found any reported in the liter-
ature over the past two decades), in future pregnancies expectant 
management and limiting the duration of the second stage with 
instrumental delivery may be suggested, aiming to minimise 
barotrauma; however, this is not evidence based. Systematic 
studies are needed to identify factors that may increase the risk 
of developing Hamman's syndrome, for example birth weight, 
position during delivery or analgesia used during labour. The 
possibility of such studies occurring is, of course, limited by the 
low incidence of the condition.

As expected, our patient and her baby were both well and 
discharged home 3 days after delivery. The same outcome was 
seen for all 14 patients we reviewed; there were no complica-
tions and hospital stay ranged from 1 to 6 days.

We believe it is important to raise awareness of this syndrome 
among professionals involved in the care of women in labour, 
with the hope of improving diagnosis and determining the real 
incidence of the syndrome.
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