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Boerhaave syndrome (BS) is an uncommon and life-threatening disorder and is
defined as spontaneous transmural esophageal perforation, which typically
occurs after a projectile vomiting. The prognosis is dependent on early detection
of the disease and appropriate management within 12 h of perforation. The
typical presentations of BS are vomiting, subcutaneous emphysema, and pain in
the lower chest. However, severe symptoms rarely happen, and about one-third
of all patients present with atypical clinical features. Therefore, BS should be
suspected in any patient presenting with sudden thoracoabdominal pain with a
history of vomiting. Chest X-ray is the most helpful diagnostic tool, and
computed tomography scan is applied for further evaluations. Although surgical
treatment is an important option for many patients, a less invasive procedure
with or without endoscopic stent or internal or external drains, with respect to
patient’s clinical condition, is preferable.
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Introduction
Boerhaave syndrome (BS) was first described
by a Dutch physician and anatomist, Hermann
Boerhaave, in 1724. His patient was a 50-year-old
Dutch grand admiral, Baron Janvan Wassenaer,
who died in 1723 after one hour of self-induced
vomiting, which led to esophageal perforation. BS
is one of the most life threatening diseases of the
gastrointestinal tract with high mortality and
morbidity rates (1-3).
The pathophysiology of BS involves a
transmural esophageal perforation ensuing a
sudden rise in intraluminal esophageal pressure
due to vomiting against a closed glottis and failure
of relaxation of the cricopharyngeal. The most
common anatomical location of the rupture is at the
left posterolateral wall of the distal esophagus, 2-3
cm proximal to the gastroesophageal junction.
Moreover, the second common location of rupture
is at the subdiaphragmatic or upper thoracic
esophageal segments (4-8).
This condition usually occurs following
excessive alcohol consumption or overeating,
both of which can lead to vomiting. Because BS is
an uncommon condition, misdiagnosis can

result in mediastinitis, sepsis and even shock.
Timely diagnosis and effective management
within 24 h reduce mortality rate by
approximately 30%.
Without adequate treatment, BS survival is in
days and the mortality rate approximates to
100% (9-13).
There are multiple factors deteriorating BS
mortality rate, such as difficulty in accessing the
esophagus, lack of a strong serosal layer,
abnormality in blood supply, and proximity to the
vital structures. Generally, BS mortality rate is
approximately 30%, which is mainly due to
subsequent infections including mediastinitis,
pneumonitis, pericarditis, or empyema (14-16).

Epidemiology
According to the literature, this disorder is
reported in all races. The annual incidence rate of
esophageal perforations is low, approximately
3.1 per 1,000,000 individuals, and 15% of all
cases have BS. Globally, BS is significantly
prevalent in males, with male to female ratio of
2:1 to 5:1. BS is more common in the patients
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aged between 50 and 70 years. Although several
studies demonstrated that 80% of all patients are
middle-aged males, this syndrome is reported in
neonates and in people older than 90 years, as
well (17-21).

Clinical Manifestations
BS typically presents with a history of nausea
and vomiting followed by a sudden onset of
severe lower chest and epigastric pain. The pain
may radiate to the back or left shoulder and often
worsens after eating. Another common
manifestation is shortness of breath due to
pleurisy or a pleural effusion. Mackler’s triad
denotes the classic presentations of BS including
vomiting, lower chest pain, and subcutaneous
emphysema. Additionally, atypical findings of BS
include hoarseness due to the involvement of
recurrent laryngeal nerve and neck or upper
chest pain in patients with cervical esophagus
perforation (23-27).

Imaging and work-up
The diagnosis of BS relies on radiographic
evidence.
Plain radiograph
Chest X-ray (CXR) findings are often nonspecific and can be observed on a posteroanterior
and lateral views. CXR findings of BS include
pneumomediastinum, subcutaneous emphysema,
left pleural effusion, and left pneumothorax. Left
plural infusion is one of the most common
findings, and about 10% of CXRs are normal.
In 20% of patients Naclerio’s V sign, which is a
focal and sharply marginated region of paraspinal
radiolucency on the left side immediately above
the diaphragm (Figure 1).

Figure 1. The Naclerio’s V sign seen on the frontal radiographs
of the chest as a V-shaped air lucency in the left lower
mediastinal segment

Esophagography
Esophagography is an imaging technique
that uses water-soluble contrast agents and
often demonstrates a contrast leakage at
supradiaphragmatic level in most esophageal
perforation cases (Figure 2). Water-soluble
contrast is utilized to prevent barium-related
severe mediastinitis in patients with esophageal
perforation, hence reduced morbidity and
mortality. More than 20% of patients have
reported false negative results; therefore, if
clinical suspicion remains, Esophagography
should be repeated after 4-6 h (27-30).

CT scan
An unenhanced CT scan reveals the presence
of typical localization and periesophageal air
collections indicating esophageal perforation.
Post-contrast CT scan may show direct contrast
extravasation and thickened esophageal walls.
Other reported findings include pneumothorax,

Figure 2. Plain chest radiography with a water-soluble contrast swallow showing contrast leakage in a patient with Boerhaave syndrome
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Figure 3. Mediastinal emphysema and extraluminal contrast in the left pleural cavity in patients with Boerhaave syndrome

pneumomediastinum, pleural effusion (usually
left-sided), mediastinal fluid collections, and
emphysema in the chest wall and neck (Figure 3).
In comparison to CXR, CT scan better
demonstrates the anatomical location and
severity of perforation (31-34).

Endoscopy
There is controversy regarding the role of
endoscopy in the diagnosis of BS. This
procedure may raise the risk of extending the
original perforation and forcing additional air
through the perforation into the mediastinum.
Endoscopy may be useful when a perforation is
suspected, but radiographic findings are
negative or it is impossible to use swallowing
contrast agent (Figure 4) (35).

Treatment
Patients with suspected BS should be identified

Figure 4. Endoscopic view of a distal spontaneous perforation
24 h after the presentation of clinical symptoms. However,
endoscopic appearance may suggest a period exceeding at
least 36 to 48 h from the presentation of symptoms
210

at an early stage and immediately treated.
Appropriate management consists of both
conservative and surgical interventions. Choosing
between conservative and aggressive treatment
modalities is dependent on the extent of
perforation, patient’s medical condition, and
delay in evaluation and presentation.
Medical care
In most patients, surgical management is the
gold standard; nevertheless, non-invasive
treatment might be convenient for the patients
meeting the following criteria: A) The
esophageal perforation is located in the
mediastinum; B) There is a well drainage from
the cavity into the esophagus; C) Patient
presents with minimal symptoms; and D) There
is minimal evidence of sepsis.
Conservative therapy includes intravenous
fluids and broad-spectrum antibiotics (imipenem
or cilastatin), nasogastric suction, proton pump
inhibitors (PPIs), early use of nutritional support,
and keeping the patient nil per os (NPO).
Surgical Care
If the diagnosis is made within the first 24
hours after perforation, primary repair is
possible. Direct repair of the tear and drainage of
the mediastinum and pleural cavity minimize the
risk of further contamination and infection.
Surgical approach is determined by the
location of esophageal perforation and surgeon’s
preference, and left thoracoabdominal incision is
preferred. Omental flap is used for covering the
primary closure. In addition, all the patients
undergo laparotomy for gastrostomy and
jejunostomy to help the drainage and nutrition.
Based on the study by de Schipper et al. (38),
endoscopic procedure can be considered in
certain patients. Endoscopy should be employed
J Cardiothorac Med. 2017; 5(4): 208-212.
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for those patients diagnosed within 48 hours of
the esophageal rupture without any signs of
sepsis. However, if the patient presents signs of
sepsis, thoracotomy with hemifundoplication
and pleural/mediastinal drainage should be
performed.
If diagnosis is made after 48 h of perforation,
conservative therapy is recommended, and if
septic profile is present, surgical treatment
should be considered. According to the results of
de Schipper et al., the survival rates of
conservative, surgical, and endoscopic methods
were 75%, 81%, and 100%, respectively (36-42).

Conclusion
The best outcome in BS is associated with
early diagnosis and appropriate treatment. Due
to the diverse range of presentations, the
diagnosis is difficult and effective treatments are
often delayed. Therefore, high index of suspicion
for BS must be considered in any clinical
condition in which the patient presents with a
suspicious history with or without characteristic
complaints.

Conflict of Interest
The authors declare no conflict of interest.

References
1. Curci JJ, Horman MJ. Boerhaave's syndrome: the
importance of early diagnosis and treatment. Ann
Surg. 1976; 183:401-8.
2. Walker WS, Cameron EW, Walbaum PR. Diagnosis
and management of spontaneous transmural rupture
of the oesophagus (Boerhaave's syndrome). Br J Surg.
1985; 72:204-7.
3. Abbott OA, Mansour KA, Logan WD Jr, Hatcher CR
Jr, Symbas PN. Atraumatic so-called "spontaneous"
rupture of the esophagus. A review of 47 personal
cases with comments on a new method of surgical
therapy. J Thorac Cardiovasc Surg. 1970; 59:67-83.
4. Teh E, Edwards J, Duffy J, Beggs D. Boerhaave's
syndrome: a review of management and outcome.
Interact Cardiovasc Thorac Surg. 2007; 6:640-3.
5. Khan AZ, Strauss D, Mason RC. Boerhaave's
syndrome: diagnosis and surgical management.
Surgeon. 2007; 5:39-44.
6. Soreide JA, Viste A. Esophageal perforation:
diagnostic work-up and clinical decision-making in
the first 24 hours. Scand J Trauma Resusc Emerg
Med. 2011; 19:66-72.
7. Spapen J, De Regt J, Nieboer K, Verfaillie G, Honoré
PM, Spapen H. Boerhaave's syndrome: still a
diagnostic and therapeutic challenge in the 21st
century. Case Rep Crit Care. 2013; 2013:161286 .
8. Wolfson D, Barkin JS. Treatment of boerhaave's
syndrome. Curr Treat Options Gastroenterol. 2007;
10:71-7.
9. Whyte RI. Boerhaave's syndrome. N Engl J Med.
2001; 344:139.
10. Türüt H, Gulhan E, Adams PY, Cetin G. Successful
conservative
management
of
Boerhaave's
syndrome with late presentation. J Natl Med Assoc.
J Cardiothorac Med. 2017; 5(4): 208-212.

Ahadi M and Masoudifar N.

2006; 98:1857-9.
11. Witz M, Jedeikin R, ZagerM, Shpitz B, Elyashiv A,
Dinbar A. Spontaneous rupture of the distal
oesophagus (Boerhaave's syndrome) with unusual
clinical presentation of pneumoperitoneum.
Postgrad Med J. 1984; 60:60-1.
12. Kollmar O, Lindemann W, Richter S, Steffen I,
Pistorius G, Schilling MK. Boerhaave's syndrome:
primary repair vs. Esophageal resection--case
reports and meta-analysis of the literature. J
Gastrointest Surg. 2003; 7:726-34.
13. Salo JA, Isolauri JO, Heikkilä LJ, Markkula HT,
Heikkinen LO, Kivilaakso EO, et al. Management of
delayed esophageal perforation with mediastinal
sepsis. Esophagectomy or primary repair? J Thorac
Cardiovasc Surg. 1993; 106:1088-91.
14. Ryom P, Ravn JB, Penninga L, Schmidt S, Iversen
MG, Skov-Olsen P, et al. Aetiology, treatment and
mortality after oesophageal perforation in
Denmark. Dan Med Bull. 2011; 58:A4267.
15. Bhatia P, Fortin D, Inculet RI, Malthaner RA.
Current concepts in the management of esophageal
perforations: a twenty-seven year Canadian
experience. Ann Thorac Surg. 2011; 92:209-15.
16. Vidarsdottir H, Blondal S, Alfredsson H, Geirsson A,
Gudbjartsson T. Oesophageal perforations in
Iceland: a whole population study on incidence,
aetiology and surgical outcome. Thorac Cardiovasc
Surg. 2010; 58:476-80.
17. Brinster CJ, Singhal S, Lee L, Marshall MB, Kaiser
LR, Kucharczuk JC. Evolving options in the
management of esophageal perforation. Ann
Thorac Surg. 2004; 77:1475-83.
18. Kish GF, Katske FA. A case of recurrent Boerhaave's
syndrome. W V Med J. 1980. 76:27-30.
19. Bladergroen MR, Lowe JE, Postlethwait RW.
Diagnosis and recommended management of
esophageal perforation and rupture. Ann Thorac
Surg. 1986; 42:235-9.
20. Restrepo CS, Lemos DF, Ocazionez D, Moncada R,
Gimenez CR. Intramural hematoma of the
esophagus: a pictorial essay. Emerg Radiol. 2008;
15:13-22.
21. Ghanem N, Altehoefer C, Springer O, Furtwängler A,
Kotter E, Schäfer O, et al. Radiological findings in
Boerhaave's syndrome. Emerg Radiol. 2003; 10:8-13.
22. Shaker H, Elsayed H, Whittle I, Hussein S,
Shackcloth M. The influence of the 'golden 24-h
rule' on the prognosis of oesophageal perforation
in the modern era. Eur J Cardiothorac Surg. 2010;
38:216-22.
23. Derbes VJ, Mitchell RE Jr. Hermann Boerhaave's
Atrocis, nec descripti prius, morbi historia, the first
translation of the classic case report of rupture of
the esophagus, with annotations. Bull Med Libr
Assoc. 1955; 43:217-40.
24. Buecker A, Wein BB, Neuerburg JM, Guenther RW.
Esophageal perforation: comparison of use of
aqueous and barium-containing contrast media.
Radiology. 1997; 202:683-6.
25. Rochford M, Kiernan TJ. Images in emergency
medicine. Boerhaave's syndrome (spontaneous
esophageal rupture). Ann Emerg Med. 2007;
49:746-77.
26. Griffin SM, Lamb PJ, Shenfine J, Richardson DL,
Karat D, Hayes N. Spontaneous rupture of the
211

Ahadi M and Masoudifar N.

oesophagus. Br J Surg. 2008; 95:1115-20.
27. Mackler SA. Spontaneous rupture of the esophagus;
an experimental and clinical study. Surg Gynecol
Obstet. 1952; 95:345-56.
28. Gimenez A, Franquet T, Erasmus JJ, Martinez S,
Estrada P. Thoracic complications of esophageal
disorders. Radiographics. 2002; 22:S247-58.
29. Sinha R. Naclerio's V sign. Radiology. 2007;
245:296-7.
30. Onyeka WO, Booth SJ. Boerhaave's syndrome
presenting as tension pneumothorax. J Accid Emerg
Med. 1999; 16:235-6.
31. Sajith A, O'Donohue B, Roth RM, Khan RA. CT scan
findings in oesophagogastric perforation after out
of hospital cardiopulmonary resuscitation. Emerg
Med J. 2008; 25:115-6.
32. Exarhos DN, Malagari K, Tsatalou EG, Benakis SV,
Peppas C, Kotanidou A, et al. Acute mediastinitis:
spectrum of computed tomography findings. Eur
Radiol. 2005; 15:1569-74.
33. Huber-Lang M, Henne-Bruns D, Schmitz B, Wuerl P.
Esophageal perforation: principles of diagnosis and
surgical management. Surg Today. 2006; 36:332-40 .
34. Young CA, Menias CO, Bhalla S, Prasad SR. CT
features of esophageal emergencies. Radiographics.
2008; 28:1541-5.
35. Arantes V, Campolina C, Valerio SH, de Sa RN,
Toledo C, Ferrari TA, et al. Flexible esophagoscopy
as a diagnostic tool for traumatic esophageal

212

Boerhaave Syndrome

injuries. J Trauma. 2009; 66:1677-82.
36. Bresadola V, Terrosu G, Favero A, Cattin F, Cherchi
V, Adani GL, et al. Treatment of perforation in the
healthy esophagus: analysis of 12 cases.
Langenbecks Arch Surg. 2008; 393:135-40.
37. Neel D, Davis EG, Farmer R, Richardson JD.
Aggressive operative treatment for emetogenic
rupture yields superior results. Am Surg. 2010;
76:865-8.
38. de Schipper JP, Pull ter Gunne AF, Oostvogel HJ, van
Laarhoven CJ. Spontaneous rupture of the
oesophagus: Boerhaave's syndrome in 2008.
Literature review and treatment algorithm. Dig
Surg. 2009; 26:1-6.
39. Vial CM, Whyte RI. Boerhaave's syndrome:
diagnosis and treatment. Surg Clin North Am. 2005;
85:515-24.
40. Ghanem N, Altehoefer C, Springer O, Furtwangler A,
Kotter E, Schafer O, et al. Radiological findings in
Boerhaave's syndrome. Emerg Radiol. 2003; 10:8-13.
41. Abbas G, Schuchert MJ, Pettiford BL, Pennathur A,
Landreneau J, Landreneau J, et al. Contemporaneous
management of esophageal perforation. Surgery.
2009; 146:749-55.
42. Kiernan PD, Rhee J, Collazo L, Hetrick V, Vaughan B,
Graling P. Complete esophageal diversion: a
simplified, easily reversible technique. J Am Coll
Surg. 2005; 200:812.

J Cardiothorac Med. 2017; 5(4): 208-212.

