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Abstract
Boerhaave’s syndrome is a rare condition on the acute

medical ‘take’ but has a high mortality and significant
morbidity if not diagnosed early. This article reviews the
approach to management at the ‘front door’, summarising
the initial investigations and treatment. A recent case
presenting to our unit is included at the end of the review to
illustrate some of the issues raised.

Introduction
After the swift deterioration and death of the

Grand Admiral of the Netherlands, Dr Hermann
Boerhaave was intrigued at autopsy by the smell of
duck and the sight of roast duck f lesh and olive oil in
the left pleural cavity, which were sourced to a
transverse tear in the distal oesophagus.1 Looking
back at the patient’s history, Dr Boerhaave related
the findings to the Admiral’s self-induced vomiting
that took place 18 hours prior to the death. It may
seem similar to bulimic behaviour nowadays.
However, it was a common custom practiced by the
rich and wealthy glutton in the past to self induce
vomiting with an ipecac-like substance after a meal
in order immediately to begin another.

Dr Boerhaave first described this condition of
spontaneous oesophageal rupture in 1724. It has since
been reported in the literature on numerous occasions
to denote an oesophageal rupture, which is not caused
by direct trauma, foreign body, instrumentation or
secondary to surrounding infection.2–3 Alexander the
Great was also believed to have died from this
condition.4 This eponym (Boerhaave’s syndrome) is
currently used interchangeably with the term
‘spontaneous rupture of oesophagus’.

Epidemiology
Boerhaave’s syndrome is a rare condition,

accounting for 15% or less of all cases of oesophageal
rupture in the USA while the remainder is mainly
iatrogenic in nature.5 It is most common between
the ages of 40 and 60 years6 although some cases have
also been reported in patients at the extremes of age.7

Males are generally more at risk than females
(2–5:1).

Although Boerhaave’s syndrome is rare, it has
the highest mortality of any form of gastro intestinal
perforation7 – up to 100%8 if untreated. Since the
first successful surgical repair in 1947, things have
improved due to greater awareness of the disease,
improved imaging and intensive care. The mortality
is now about 30%.8 Nevertheless, according to one
study of 127 cases, 10% of patients are only
diagnosed at post mortem.9

Mediastinitis, pericarditis, empyema, intrathoracic
abscess, pneumonia and sepsis leading to shock and
multi-organ failure are the main culprits for morbidity
and mortality especially if presentation, diagnosis and
treatment are delayed.5 One study indicated an
average mortality rate of 10–20% if patients with
Boerhaave syndrome received surgical intervention
within 18 hours of diagnosis. Delayed repair was
liable to result in dehiscence.10

The prognosis is also affected by the site of
perforation, the underlying condition of the
oesophagus and general health of the patient.11

Pathophysiology
The principal underlying mechanism which

results in oesophageal rupture in Boerhaave
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Key points:
• Boerhaave’s syndrome is an uncommon but serious clinical condition requiring a high index of suspicion to prevent

delay in diagnosis.
• Sudden onset of pain following persistent and/or vigorous vomiting is the usual presenting symptom.
• Subcutaneous emphysema and identification of mediastinal or pleural effusion on chest x-ray are strongly suggestive of

the diagnosis.
• Water-soluble contrast oesophagogram is the preferred choice of investigation as it is less likely to provoke or exacerbate

inflammation in Boerhaave’s syndrome compared to barium contrast.
• Non-operative treatment may be considered in some cases, depending on the cause and site of rupture, the underlying

condition of oesophagus, the interval between rupture and treatment as well as the general condition of the patient. 
• Early discussion with senior surgical colleagues is advised in all cases.
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syndrome is the rapid rise in intraluminal pressure. The
most common cause is emesis after high alcohol or food
intake.8 Other courses include straining at stool,
childbirth, weight-lifting, seizure, forceful swallowing, fits
of coughing, laughing, hiccupping, hyperemesis
gravidarum, and Heimlich manoeuvre. In rare cases
acutely raised external pressure transmitted via an open
mouth to the oesophagus at the scene of an explosion has
also been reported to lead to the rupture.1,5,12

The crucial contributor to the final event of rupture is
not the absolute degree of the intraluminal pressure but
the speed of the rise in pressure. 

In addition, pre-existing abnormalities of oesophagus,
for instance, gastro-oesophageal ref lux disease,
oesophagitis, oesophageal stricture, web, achalasia, ring
and neoplasm increase the likelihood of spontaneous
oesophageal rupture.5,1 Similarly, patients with hiatus
hernia are also suggested to be at increased risk.

Approximately 90% of the ruptures are left sided
posterolateral in position and in the lower oesophagus
about 3 to 6 cms above the diaphragm.13,5 This is the most
vulnerable area of the oesophagus due to a reduced
thickness of the musculature and supporting surrounding
tissues.1 The average length of tear according to one study
was 2.24 cm ranging from 0.6 cm to 8.9 cm.14

Clinical Features
Vomiting, chest pain and subcutaneous emphysema

are the classical Meckler’s triad of Boerhaave
syndrome.7,12,15 One small study of 14 cases suggested this
triad is rare and only present in less than 10% (1 out of 14)
of the patients.16

Chest pain
The majority of patients present with a sudden onset of

pain, which is often preceded by vomiting.17 The pain is
generally excruciating, constant, stabbing and pleuritic in
nature.6,18 It may radiate to epigastric area, back or even left
shoulder tip due to irritation of the diaphragm.1

Swallowing often aggravates the pain and precipitates
coughing.

If perforation occurs below the diaphragm, patients
with Boerhaave syndrome may present with signs of
peritonitis.1 Unlike patients with Mallory-Weiss tear or
gastro-duodenal ulceration, bleeding is generally not a
feature in Boerhaave syndrome.

Subcutaneous emphysema
Rupture of the oesophagus results in the leakage of air

and oesophageal or even gastric contents into the
mediastinal space.3 Each inspiration creates a negative
intra-thoracic pressure, air and oesophageal contents are
drawn into the potential space via the rupture site,
resulting in pneumomediastinum.19 Classical signs of
pneumomediastinum are subcutaneous emphysema and
Hamman’s sign.15 The subcutaneous emphysema is caused
by air dissecting into the interstitial space of the dermis
whilst Hamman’s sign describes audible crepitations over
the precordium.20 Once pneumomediastinum has

developed, subcutaneous emphysema can be found in all
of the cases if thoroughly examined and Hamman’s sign is
present in approximately 50–80% of the cases.21

Nevertheless subcutaneous emphysema only becomes
apparent an hour after initial insult.5

As air dissects superiorly along the interstitial space,
some patients may present with puffiness of the neck and
face, or even proptosis.12 Other unusual signs include
rhinolalia or hoarseness of the voice if recurrent laryngeal
nerve is involved.7

Dyspnoea
Dyspnoea is a prominent symptom which may result

from the pain or from hydropneumothorax.1 Signs of
pneumothorax, pleural effusion or hydropneumothorax
may be evident on chest examination especially affecting
the left side.1 However the examination may be entirely
normal if presentation is very early.1

Shock and sepsis
As mediastinitis sets in, secondary to the presence of

gastric contents in the mediastinal space, pyrexia is seen in
most cases.1,18 The inf lammatory process often continues
involving the pleural or even peritoneal space. Gastric
contents and enzymes may allow inf lammation and
infection to seep into the pleural space. Reactive serous
pleural effusion is present in most cases even if leakage is
contained within the mediastinal space.22 With a
combination of respiratory compromise, f luid loss and
widespread inf lammation patients with Boerhaave
syndrome often progress to severe sepsis and shock if
diagnosis or treatment is delayed. 

Investigations
Routine blood tests for patients with Boerhaave’s

syndrome typically show leucocytosis, left shift and raised
haematocrit.1,5,7 These findings are the results of the
inf lammatory process and f luid loss but are non-specific.
Changes of the axis and decrease in voltage may be seen on
the ECG.18

Erect chest radiograph 
This is the most important initial investigation:

findings may vary depending on the site of the perforation
as well as the interval between the time of the event and
the investigation but approximately 90% of the chest
radiographs are abnormal.3,5 The most common sign seen
on the chest x-ray is unilateral (or occasionally bilateral)
pleural effusion, which is reported in 90% of the cases.1,6

Pneumothorax may present concomitantly with pleural
effusion.1 If the x-ray is taken at least one hour after the
rupture, signs of pneumomediastinum and subcutaneous
emphysema in the neck or chest region may also be
apparent. The V-sign of Naclerio is another specific
finding although it is only present in 1/5 of the cases.7 As
the name implies, it represents the dissection of air in the
retrocardiac fascial plane, which creates a V shaped
widening of the mediastinum.1,7

© 2007 Rila Publications Ltd.
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Pleural aspirate
Pleural f luid aspirate with a pH of less than 6.0 with

food particles as well as an elevated amylase suggests
oesophageal rupture.1,5,7 As the serum amylase level is
typically normal in Boerhaave’s syndrome, the diagnosis of
pancreatitis can be easily excluded. Cytology of the pleural
f luid may also show squamous cells of gastro-intestinal
tract origin.

Oesophageal contrast studies
The gold standard investigation is contrast

oesophagogram. Despite some controversy over the
choice of contrast, most of the literature suggests a water-
soluble contrast medium is preferable e.g. Gastrografin. It
is felt that a water-soluble contrast agent when compared
with barium does not provoke or exacerbate the
inf lammation within mediastinum or pleural cavity.7 If
there is a risk of aspiration into the lungs Gastrografin
should be avoided as it may induce pulmonary oedema
due to its hypertonic nature. In this situation Iopromide
would be a safer alternative, although sensitivity may be
lower (60–75%) due to its rapid f low rate.7 If no leakage is
seen during initial oesophagogram, an attempt to obtain
oblique or lateral view or to reposition the patient in the
left and right lateral decubitus position may improve the
sensitivity of the study.7 A repeat study after an hour, or a
barium contrast oesophagogram, which is more sensitive
(around 90%) could be performed if the index of
suspicion remains high.1,7 The size of the tear may not
correlate with the degree of extravasation on the
oesophagogram, as in some cases the perforation site may
be oedematous or blocked temporarily, for example, with
blood clot.1

Some patients are too ill to tolerate contrast
oesophagogram. For these cases, CT scan may prove to be
useful in identifying a peri-oesophageal f luid collection or
air track. It may not, however, demonstrate the exact
location of the rupture.5,7,12

Management and Treatment
The immediate management of patients with

Boerhaave’s syndrome should ensure adequacy of the
airway, breathing and circulation in an attempt to buy
time for surgical intervention. This is especially
important for patients who are in shock, either due to
hypovolaemia or septicaemia. Patients should also be kept
nil by mouth and commenced on intravenous broad-
spectrum antibiotics (e.g. cefuroxime 750mg tds and
metronidazole 500mg tds).

Patients who are severely shocked or appear to be in a
moribund state should still be considered for urgent
surgical intervention, as clinical improvement and
recovery can sometimes occur after appropriate surgical
management.6

Non-operative treatment
It was commonly believed that surgical intervention

was the only option to ensure survival until the first case
of successful non-operative treatment of Boerhaave’s
syndrome was reported in 1994.24

Non operative treatment comprises intravenous f luid
and antibiotics. A nasogastric tube should be inserted,
with suction to decompress the stomach, along with
drainage of leakage or abscess via a thoracostomy tube.
The patient will need to remain nil-by-mouth for around
7 days, and feeding should be provided either enterally, via
a jejunostomy or parenterally.7

According to a meta-analysis of 86 patients with
oesophageal perforation regardless of aetiology over 15
years, non-operative management may be suitable for the
following patients: 

• patients with a small oesophageal leak, 
• leakage draining back into the oesophagus, 
• patients with late presentation
• patients with no evidence of septicaemia
• patients without underlying oesophageal disease.23

It was also noted in this study that most perforations
treated non-operatively were located in upper or middle
third of the oesophagus, and were generally the result of
iatrogenic injury. This group appears to have a better
prognosis.23 Appropriate selection of patients for non-
operative treatment is not easy as the size of the
perforation is difficult to determine with certainty except
at operation. Early discussion with senior surgical
colleagues, preferably in a specialist cardiothoracic centre,
is recommended.

Operative treatment
Operative treatment remains the mainstay of treatment

for the majority of patients with Boerhaave syndrome.15,25

Several surgical approaches have been documented in
Boerhaave’s syndrome. A conservative surgical approach
with routine mediastinal and pleural cavity toilet,
debridement and drainage, together with gastrostomy and
jejunostomy insertion is generally used in patients with
delayed intervention where the edges of the perforation
are too friable to suture or high risk of dehiscence if
reconstruction is attempted23,26 (cf. our patient). T-tube
insertion has been reported to establish a controlled fistula
in this group of patients.23

A combination of optimal primary repair with
drainage is believed to offer the best chance of survival, if
it is carried out within 24 hours of rupture.7 However,
occasionally primary repair may be successful even after 72
hours.28 Finally resection of oesophagus may be necessary
if underlying oesophagus is severely diseased.7

© 2007 Rila Publications Ltd.
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A recent case in our department
A 76 year old woman gave a history of retrosternal

burning pain 3 days before admission, associated with
coughing and retching. Despite taking antacid the
retching continued for about 2 hours. During the period
before admission she ate small amounts of a soft diet with
some discomfort. At the time of admission the
retrosternal burning discomfort had increased in
intensity, she also complained of right-sided pleuritic
chest pain, difficulty in swallowing and breathlessness.
Furthermore she noticed some facial and neck swelling.
There was a previous history of asthma for which she
took Salbutamol and Beclomethasone inhalers. She was
normally independent in activities of daily living and did
not smoke or drink alcohol.

On examination she appeared alert but in discomfort.
Her temperature was 38°C, respiratory rate was 28 per
minute, oxygen saturation 92% on air, heart rate of 116
beats per minute and blood pressure 140/85 mmHg.
Chest examination revealed bilateral wheeze with
reduced breath sounds in the lower zones particularly on
the right. There was subcutaneous emphysema on the
anterior aspect of the chest wall on the right. Her
abdomen was soft with normal bowel sounds. Otherwise
no abnormality was detected.

An initial diagnosis of acute exacerbation of asthma
with a possible pneumothorax was made. She became
more unwell, her heart rate increasing to 140 beats per
minute, blood pressure falling to 114/64 mmHg and her
abdomen became distended, although soft and bowel
sounds remained audible. The white cell count was 19.1
(neutrophils 18) and C reactive protein 513. Her chest 
x-ray showed a moderate sized right sided pleural
effusion, surgical emphysema on the right and a hiatus
hernia.  (Figure 1). 

Spiral CT of the thorax, with water soluble oral
contrast showed extensive surgical emphysema over the
right anterior chest wall together with mediastinal
emphysema and contrast external to the bowel lumen,
within the mediastinum at and below the level of the
carina. (Figure 2).

The patient was started on intravenous cefuroxime
and metronidazole and following discussion was
transferred to the tertiary cardiothoracic surgical unit
where she underwent surgery after 24 hours.
Oesophagoscopy revealed a perforation in the distal
oesophagus on the right. Limited thoractomy was
performed using a right postero-lateral approach. The
pleural cavity and mediastinum contained a large amount
of bile, gastric juice and pus.

Direct repair of the oesophagus was not feasible, so all
effort was made to achieve satisfactory mediastinal and
pleural drainage and toilet together with insertion of a
chest drain. A laparotomy was also performed to insert a
draining gastrostomy and feeding jejunostomy.

Post operatively the patient was treated on the
intensive care unit with a prolonged course of antibiotics
for the sepsis secondary to mediastinitis and ventilation
for respiratory failure – this required prolonged weaning. 

At 54 days post-operation her contrast swallow scan
showed a persistent oesophageal defect with a blind
ended tract but contrast f lowed freely into the stomach,
and oral f luid was therefore re-introduced. She made a
gradual but steady recovery and is currently at home
doing well.

© 2007 Rila Publications Ltd.

Figure 1. Chest X-ray. Figure 2. CT scan of the thorax.
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