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Abstract

Spontaneous perforation of the oesophagus, also
called Boerhaave’s syndrome, is a barogenic rupture
caused by a sudden rise in intraluminal pressure,
usually in the distal oesophagus. Early diagnosis of
spontaneous oesophageal perforation is critical to
the survival of the patient. Sudden and very intense
chest or epigastric pain after an abrupt increase of
oesophageal intraluminal pressure is the most char-
acteristic clinical symptom and should raise suspi-
cion for Boerhaave’s syndrome. Plain radiographs
demonstrate the presence of free air in the medi-
astinum, subcutaneous emphysema or air subdia-
phragmatically, as well as pleural effusions. Upper
gastrointestinal series reveal leakage of the contrast
and confirms the location of the perforation. Simi-
larly, chest computed tomography demonstrates the
presence of an air-fluid level, pneumomediastinum
and pleural effusions and, more importantly, the
complications related to oesophageal perforation.
Oesophageal perforation is associated with a high
mortality rate, suggested to be approximately 2%
for every hour after initial presentation. More spe-
cifically, diagnosis and intervention within the first
12 hours results in 80-90% survival, which falls to
70-75% between 12-24 hours; after 24 hours, surviv-
al decreases to less than 50%, and after 48 hours to
less than 10%. Operative treatment of Boerhaave’s
syndrome mainly includes a complete debridement
and lavage of infected and necrotic tissues with wide
drainage of the mediastinum and pleural cavities
and either primary oesophageal repair and rein-
forcement (if diagnosed early) or T-tube diversion
or resection (if diagnosis is delayed). Early confir-
mation of the diagnosis is very important because
it allows earlier support of the critically ill patient
and prompt operative intervention when necessary.
Eventful outcome of patients is related to these
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early events in conjunction with the good general
condition of the patient. Otherwise, the patient is
virtually condemned to die..
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Introduction

Spontaneous perforation of the oesophagus (SPE),
also called Boerhaave’s syndrome, is the perfora-
tion of the oesophagus after forceful vomiting and is
considered as a surgical emergency. This syndrome
was first described by the Dutch surgeon Hermann
Boerhaave in 1724, who observed a transmural
rupture of the distal oesophagus in a post-mortem
examination of Baron John von Wassenaeur [1].
Though rare, this type of oesophageal perforation
is life-threatening due to the development of medi-
astinitis and severe sepsis. Patients usually present
with non-specific symptoms, such as epigastric pain
and vomiting; this leads to a delay in diagnosis and
appropriate treatment.

Aetiology - Pathophysiology

Boerhaave’s syndrome is a barogenic rupture
caused by a sudden rise in intraluminal pressure,
usually in the distal 3-6 cm of the oesophagus. It is
described more commonly in males than females at
aratio of 4:1 with a median age of 64 years [2]. This
syndrome generally occurs in the absence of pre-
existing oesophageal pathology and is commonly
associated with large meals and heavy consumption
of alcohol. Pathophysiologically, the combination of
a sudden rise in intra-abdominal pressure caused by
vomiting or retching and neuromuscular incoordi-
nation provokes the failure of the cricopharyngeal
muscle to relax, leading to a dramatic increase in
the intraluminal oesophageal pressure. However,
cases of SPE resulting from trauma, weightlifting,
parturition, defaecation, the Heimlich manoeuvre
and status epilepticus have also been reported [3].
A transmural rupture is usually observed in the
lower third of the oesophagus (90%) and less fre-
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quently in the mid (8%) and upper (2%) thirds. The
left lateral side of the lower oesophageal wall is the
usual site of perforation due to anatomical weak-
ness of this point. The length of the tear varies from
0,6-8,9 cm (average 2,2 cm) with the mucosal injury
being longer than the muscular tear [4]. With the
progress of time, the negative intrathoracic pressure
progressively draws more air, fluids and foods from
the oesophageal lumen into the mediastinum and
the pleural cavities, and a chemical and septic pneu-
momediastinitis develops.

Clinical presentation

The classic clinical presentation of Boerhaave’s syn-
drome is the Mackler’s triad, consisting of vomiting
or retching, severe lower chest pain and cervical
subcutaneous emphysema. In a large series, how-
ever, this classic triad was present only in the 14%
of the patients [5]. The most important clinical fea-
ture is a sudden, often “dramatic” in intensity, chest
pain following an episode of raised intra-abdominal
pressure, most commonly after forceful vomiting.
Pain is located retrosternally and is usually exac-
erbated by movement and respiration. Typically,
haematemesis is absent, which distinguishes it from
the Mallory-Weiss tear, and swallowing precipitates
cough and pleuritic pain because of communication
of the oesophagus with the pleural cavity. Clinical
examination reveals a patient with tachypnoea and
orthopnoea, tachycardia, fever, diaphoresis and
hypotension, with bilateral pleural effusions. Medi-
astinal emphysema can be audible on auscultation
or visible on chest x-rays and precedes subcutane-
ous emphysema, which is seen in 28-60% of patients
at initial presentation. Another rare presentation
is Anderson’s triad, referring to subcutaneous em-
physema, rapid respirations and abdominal rigidity.
Abdominal pain and tenderness is found in about
60% of patients, leading to a negative laparotomy
in 9% of cases [6].

Differential diagnosis, errors and prognosis

Diagnostic errors are actually very frequent with the
most common misdiagnosis being the perforated ul-
cer, followed by myocardial infarction, pulmonary
embolism, dissecting aneurysm and pancreatitis [7].
The diagnostic error is generally over 50%, with a
delay of more than 12 hours in the majority of cases,
with only 5% diagnosed initially at presentation
and about 35% correctly diagnosed pre-mortem [8].
SPE is associated with a high mortality rate, sug-
gested to be approximately 2% for every hour af-
ter initial presentation. More specifically, diagnosis
and intervention within the first 12 hours results in

80-90% survival. This rate falls to 70-75% between
12-24 hours; after 24 hours survival, it decreases to
less than 50% and after 48 hours to less than 10%
[9-11].

Diagnostic work-up

Diagnostic workup includes chest x-rays, a water-
soluble contrast swallow, chest computed tomogra-
phy (CT) and upper gastrointestinal (GI) endoscopy.

Radiology

® A plain chest x-ray usually shows pneumomedi-
astinum in 10-20% of cases (Naclerio’s V-sign), sub-
cutaneous emphysema or air subdiaphragmatically
and pleural effusions (Fig. 1), commonly left-sided,
which develop immediately from the oesophageal
leakage, or at a later phase sympathetically from ad-
jacent mediastinitis.

Fig. 1 Chest radiograph showing a large left pleural effusion (from
our archives).

® Oesophagogram is performed using barium for
a suspected thoracic perforation and Gastrografin®
for an abdominal perforation. Barium is inert in the
chest but causes peritonitis in the abdomen, where-
as aspirated Gastrografin® can cause life-threaten-
ing pneumonitis. Usually the contrast media is ex-
travasated into the pleural cavity (Fig. 2), showing
the location of perforation and facilitating the deci-
sion concerning the surgical approach (abdominal
vs. thoracic). However, contrast studies are associ-
ated with a negative false rate of 27-66% [12].

® Chest CT demonstrates an air-fluid level at the
site of perforation, pleural effusions, pneumome-
diastinum and subcutaneous emphysema, highly
suggesting the site of perforation (Fig. 3). This diag-
nostic modality, however, is commonly used post-
operatively in order to assess the development

of complications (pneumonitis, mediastinitis, em-
pyema, abscesses) and to control the adequacy of
therapeutic interventions (resolving mediastinitis,
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adequate drainage of the mediastinum and pleural
cavities, etc).

9
=

Fig. 2 Swallow with a non-ionic water-soluble contrast agent (Io-
pamiro®) showing leakage from the lower thoracic esophagus and
the development of an air-fluid level (from our archives).

Fig. 3 Chest computed tomography demonstrating the leakage of
the contrast into the lower mediastinum, the concomitant presence
of free air and bilateral pleural effusions (from our archives).

Endoscopy

Upper GI endoscopy with flexible endoscopes is
currently considered to have a higher diagnostic
sensitivity than contrast radiology in Boerhaave’s
syndrome, allowing accurate assessment of the loca-
tion of perforation and mucosal extent of the tear,
as well as safe placement of a nasojejunal feeding
tube for enteral feeding.

Finally, preoperative investigations can include
the oral ingestion of dyes, such as methylene blue,
as well as thoracocentesis, which reveal frank gas-
tric contents on aspiration or a pleural fluid with a
low pH (less than 6.0) and a high amylase level.

Management

Resuscitation of the patient with spontaneous oe-
sophageal perforation includes airway control and
proper oxygenation, large-bore intravenous cathe-
ters and aggressive fluid resuscitation, invasive hae-
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modynamic monitoring (central venous and arterial
catheters), inotropic agents, and monitoring of urine
output. Management can be either non-operative or
surgical, depending on time delay in presentation
and diagnosis, extent of perforation and the overall
general condition of the patient.

Non-operative management

A contained perforation diagnosed early, with lim-
ited soiling and without any distal GI obstruction, in
a patient without signs or symptoms of mediastinitis
or sepsis and without other medical co-morbidities,
and a delayed diagnosis which is well tolerated, are
the usual indications for non-operative treatment
[13, 14]. The latter involves aggressive resuscitation
and close vital sign monitoring in an intensive care
unit (ICU) environment, along with measures such
as: nil per os (NPO), intravenous anti-secretory
agents (H2-receptor antagonists or proton pump
inhibitors), broad-spectrum antibiotics and anti-
fungal agents, naso-gastric decompression through
a nasogastric tube safely placed during endoscopy
and adequate chest drainage of pleural effusions.
Successful attempts to seal the oesophageal leak
with covered, self-expandable stents endoscopically
placed have been described in the literature [15].

Operative management
The primary goal of operative intervention is to
manage the perforation site in order to prevent
ongoing spillage of oesophageal contents, to com-
pletely debride the infected and necrotic tissues
with concomitant wide drainage of the mediastinum
and pleural cavities and, finally, to restore oesopha-
geal integrity and gastrointestinal continuity. Inter-
estingly, thorough debridement and irrigation are
more important manoeuvres in terms of survival
than the type of reconstruction [16]. In general, pri-
mary repair and reinforcement usually follow if di-
agnosis is established early and t-tube diversion and
resection if diagnosis is delayed beyond 24 hours.
- Primary repair and reinforcement. Primary repair,
first employed by Barrett in 1947 [17], consists of
a precise two-layer closure of the perforation with
2/0or 3/0interrupted absorbable sutures, followed
by reinforcement of the suture line with adjacent
healthy tissue (pleura, lung, diaphragm, inter-
costal muscle, gastric fundus, omentum) or even
absorbable mesh [18]. However, primary repair is
associated with a high leakage rate of up to 23%
if treatment is delayed beyond 24 hours, rising to
50% in the presence of sepsis [19, 20].
- T-tube diversion. Stable patients presenting late
in the course of the disease with an established
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oesophago-pleural communication and localized
sepsis are not usually treated by primary repair,
but can be managed instead by diverting the oe-
sophageal contents via a T-tube in a controlled
manner [21]. The tube is left in place for 3-6 weeks
until a fistula tract has developed.

- Oesophagectomy. In delayed diagnosis with con-
comitant sepsis resection of the severely damaged
oesophagus with immediate (if contamination is
minimal) or delayed reconstruction is the method
of choice. This operative approach is associated
with a high morbidity and mortality rate and re-
served for critically ill septic patients. Techniques
that simply exclude and divert the injured organ
proximally and distally, leaving in situ the oesoph-
agus, have been abandoned and are now historical.

Conclusions

Early diagnosis of spontaneous oesophageal perfo-
ration is critical to the survival of the patient. Sud-
den and very intense chest or epigastric pain after an
abrupt increase of oesophageal intraluminal pres-
sure is the most characteristic clinical symptom and
should raise suspicion for Boerhaave’s syndrome.
Early confirmation of the diagnosis allows ear-
lier support of the critically ill patient and prompt
operative intervention when necessary. Eventful
outcome of patients is related to these early events
in conjunction with the good general condition of
the patient. Otherwise, the patient is virtually con-
demned to die.

Confflict of interest
The authors declare that they have no conflict of
interest.

References

1. Derbes VI, Mitchell RE. 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.

2. Brauer RB, Liebermann-Meffert D, et al. Boerhaave’s syn-
drome: analysis of the literature and report of 18 new cases. Dis
Esophagus 1997;10:64-8.

3. Mackler S. Spontaneous rupture of the oesophagus; an experi-
mental and clinical study. Surg Gynecol Obst 1952;93:345-56.

4. Kossick PR. Spontaneous rupture of the oesophagus. S Afr
Med J 1973;47:1807-9.

5. Griffin SM, Lamb PJ, Shenfine J et al. Spontaneous rupture of
the esophagus. Br J Surg 2008; 95:1115-20.

6. Shenfine J, Dresner SM, Vishwanath Y, et al. Management of
spontaneous rupture of the oesophagus. Br J Surg 2000;87:362-73.
7. Symbas PN, Hatcher CR, Harlaftis N: ~ Spontaneous  rup-
ture of the esophagus. Ann Surg 1978;187:634-9.

8. Abbott OA, Mansour KA, Logan WA Jr, et al. 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.

9. Brewer LA, Carter R, Mulder GA, Stiles QR. Options in
the management of perforations of the esophagus. Am J Surg
1986;152:62-9.

10. Henderson JA, Peloquin AJ. Boerhaave revisited: spontane-
ous esophageal perforation as a diagnostic masquerader. Am J
Med 1989;86:559-67.

11. Richardson JD, Martin LF, Borzotta AP, Polk HC Jr. Uni-
fying concepts in treatment of esophageal leaks. Am J Surg
1985;149:157-62.

12. Buecker A, Wein BB, Neueberg JM, et al. Esophageal per-
foration: comparison of use of aqueous and barium-containing
contrast media. Radiology 1997; 202: 683-6.

13. Ivey TD, Simonowitz DA, Dillard DH, Miller DW Jr. Boer-
haave syndrome. Successful conservative management in three
patients with late presentations. Am J Surg 1981;141:531-3.

14. Cameron JL, Kieffer RF, Hendrix TR, et al. Selective non-
operative management of contained intrathoracic esophageal
disruptions. Ann Thorac Surg 1979;27:404-8.

15. Yuasa N, Hattori T, Kobayashi Y, et al. Treatment of spon-
taneous esophageal rupture with a covered self-expanding metal
stent. Gastrointest Endosc 1999;49:777-80.

16. Altorjay A, Kiss J, Voros A, et al. The role of esophagectomy
in the management of esophageal perforations. Ann Thorac Surg
1998; 65:1433-6.

17. Barrett N. Report of a case of spontaneous perforation of
the oesophagus successfully treated by operation. Br J Surg 1947,
47:216-8.

18. Bardaxoglou E, Manganas D, Meunier B, et al. New ap-
proach to surgical management of early esophageal thoracic per-
foration: primary suture repair reinforced with absorbable mesh
and fibrin glue. World J Surg. 1997 ;21:618-21.

19. Wright CD, Mathisen DJ, Wain JC, et al. Reinforced pri-
mary repair of thoracic esophageal perforation. Ann Thorac
Surg 1995;60:245-9.

20. Lawrence DR, Ohri SK, Moxon RE, et al. Primary esophageal
repair for Boerhaave’s syndrome. Ann Thorac Surg 1999;67:818-20.
21. Mansour KA, Wenger RK. T-tube management of late
esophageal perforations. Surg Gynecol Obstet 1992; 175:571-2.

@ SpringerWien NewYork



262

Boerhaave’s Syndrome or Spontaneous Perforation of the Oesophagus

Hellenic Journal of Surgery 2011; 83: 5

Xuvopopo Boerhaave 1 Autoparn Pnén vou O10o@payou

ApOBpo Avaokonnong

ABavaoog Magivne, Zmipogs PiCog

ITepiAnyn

Q¢ owtéuaT) ENHEN TOU OLOOPAEYOU, ETLONG YVWOTY S
ovvdpopo Boerhaave, Bsmpsiton 1 fogo-toavpotix
ohEN mov ovuPaiver petd amd aupvidle avEnom
™™g evdoovlnng mEeoNS CUVHBmS OTO TEQLPEQLKRO
Tunuo tov owoopdyov. H modun dudyvoon g
oUTOUATNS ENENG TOU OLOOPAYOU GTOTEAEL TN O
%QLOWUY TTOQAUETEO TTOV ®aBoEICeL TV emPimwon Tov
000evi). H gugpdvion ougvidlou xou loLaitega €viovou
BwEaXILOU 1 EMYAOTOLROU GAYOUS UeTd artd Pioun
aVENON TS EVOO-OLoOQAYLXNG TEONS Elvol TO O
XOOOXTNOLOTIXO oVUTTMUA ®ow Ba meémer va. B€tel
TV vdvolo. Tov ouvvdeopov Boerhaave. Ou omhég
OXTLVOYQOPIES OVODELRVVOUV TN TTALOVOLOL EAEVOEQOV
0€p0 010 PecoBwEAHO, VITOOOQLO EuvoNUA 1)
oxoua %L 0€Qa  VITOdPOAYHOTIHG, XAODS KoL
mhevoiurés ovhhoyés. H dudfaon tov avitegov
TETTLROV AVAOELRVUEL TH OLOPUYY) TOU OHLOLYQOPLROV
oo TOV OL0OPAYO XABMS ®ow TNV €VIOMOY TOU
mBboavoy onueiov eHENe. IMogowoimg, 1 agovixr
Topoyoagia Bmeaxrog empPeformvel T TAEOVOLO
VOQOEQOY  EmMITEDOV, TVEULOUECOOMQEOXIOU  HalL
TAEVQLTLRMYV CUAAOY(MV, ahhd eEl0OV onpovTinn givon
®xow M ovufol) g ot AdYVOOoN TV ETITAORMV
omdtormv TS NENS Tov owsogpdyov. H ongn tou
oLo0(pAyov oyetiteTon pe vymit BvntotTa, 1 omoia
auEdvetal xatd mepimov 2% Yo vGbe M Ao TNV
€vapEn tov ovurtopdtov. Edxotepa, M moduyun
Aayvwon x £yrain TaQéufaon EViog TV TEHTWY
12 wpdv ovvdéeton pe empPimon 80-90%, n omola
ouwg ehattmvetan oto 70-75% oOtav 1 mapéufoon
yivee oto ddotnuo 12-24  wpdv. Avotuydg 1
empPlmon ehattdveton ®dtm and 50% uetd g 24
WQEGS, EVH UETA atO 48 mpeg mEPTEL ®dTw omd 10%.
H yeswpovpywiy Bgpameio. tov ouvvdpopov Boer-
haave meguhapfdver ®vpimg Tov emaErY RoBAQLOUO
A EXTAVON TOV ETUOMIOUEVIV ROL VERQWOTHMDV
LOTMV, UE TAUTOXQOVY EVQEL TTOQOYETEVOT TOU
Hec00WEOUNIOV RO TOV VTECOHHROTIRMV ROLLOTHTWY,
21AOMG %Al TN TOWTOYEVY]) CUQQOPT UE EVIOYUOT TS

yoauung oveeagng (dtov 1 dLdyvion yivetal vigig) 1
TNV extEOoT Ue cwinva T xow Ty olcogayentoun (o€
naBuotegnuévn dryvoon). H momwn empPefaimon
™™g ddyvoong  axoAlovBeltan  amd  TayvTeQEn
VITOOTNELEN TOU PaEmg TAOYOVTOS aoBevy xow
oTO GUECT) YELQOVQYLXT| TOQEUPOON OTOV RQIVETOL
onomun. H noly tpoyvwon tov aobevi) oyetileton
UE QUTA TO. TTOMLUAL YEYOVOTA, O OUVOUAOUO UE TN
nahn yevurnn) ratdotaon tov aoBevi. Ewddilwg, o
ao0evng eivan oyedov ®OTAAHROOUEVOS VO TTEOALVEL.

AéEeic #Aetdid
Awdtonom owoogpayov, Zuvdpouo Boerhaave, Avtopoty dudtonon,
Mebepenxrn ddtonon, Bagdtoavua.
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