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1. Introduction

Spontaneous esophageal perforation, also known 
as Boerhaave's syndrome, is an uncommon and life 
threatening disease which was first described in 1724 (1-
4). This particular condition accounts for about 15% of 
the causes of perforation of the esophagus (1,3). The first 
successful surgical repair was reported by Barrett in 1947 
and since then, despite improvements in intensive care 
management, in surgical techniques and in antibiotics 
treatments, the morbidity and the mortality related to the 
disease are still significantly high (1,3-8).

 Surgery plays a fundamental role in the management 
and various strategies and technical approaches have 
been proposed in this respect (1-4). Surgical principles 
are based on wide debridement and drainage of the 
mediastinum and the pleural cavity in order to control 
the infection and to achieve expansion of the lung. 
 We will present our experience in this challenging 
subset of esophageal surgery and then discuss in detail 
the actually available therapeutic options and their 
results.

2. Materials and Methods

We performed a retrospective mono-institutional review 
on the surgical management of 25 patients presenting 
with spontaneous esophageal rupture at the University 
Hospital of Lausanne from January 1985 up to 
December 2005. Patients with esophageal perforation 
related to instrumental injury, foreign bodies, blunt 
or penetrating trauma were excluded from the study 
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as were patients with underlying benign or malignant 
esophageal lesions.
 Diagnosis of spontaneous esophageal perforation 
was based on clinical and radiological findings. Chest 
X-ray and esophagogram were performed in every 
case. Whereas CT scan and endoscopy were carried out 
only in cases without overt signs of perforation or when 
deemed necessary by the involved operating surgeon. 
The presence of an empyema, mediastinitis, and/or 
septic shock were considered as indications for surgery
 Our surgical technique of choice was a primary 
buttressed repair associated with wide pleural and 
mediastinal drainage, this was performed through 
thoracotomy and therefore the side with the more 
important pleural involvement was chosen as an 
access. Covering the site of perforation through 
appropriate vascularized tissue is the principle of our 
surgical strategy. In patients who underwent operation 
within 12 hours after first symptom, primary repair 
with fundoplication was selected. Pleural flap would 
be the first choice in delayed cases without severe 
mediastinitis and other tissues, such as omentum, 
muscle, or diaphragm, should be chosen according 
to the severity of inflammation in these surrounding 
tissues.
 Control esophagogram was usually performed 
between 7 and 10 days postoperatively in order to check 
the tightness of the repair. In case of post-operative leak 
conservative management was generally adopted with 
continuation of the pleuro-mediastnal drainage.
 The patient's demographic data, the diagnostic and 
operative procedures, and the clinical course, with 
particular emphasis on the post-operative morbidity and 
mortality, were studied.

3. Results

Between January 1985 and December 2005, 25 patients 
were admitted and treated for esophageal spontaneous 
perforation at the Surgical Department of the University 
Hospital of Lausanne. There were 18 men (72%) and 
7 women (28%), the age ranged from 47 to 84 years 
with a mean value of 57.0 years. A history of chronic 
alcoholic consumption was present in 13 patients (52%). 
Contrast esophagogram was performed in every patient 
and in 19 (76%) was diagnostic showing a leak. In 4 
patients the diagnosis was obtained after a CT-Scan and 
in 2 others after endoscopy. In the 25 cases, 24 patients 
were surgically treated and only one was submitted to 
conservative management. The conservatively managed 
patient presented only a limited pleural effusion, 
therefore, was managed with percutaneous drainage and 
antibiotic treatment. In the surgical managed patients, 
the diagnosis was known and surgery performed less 
than 12 hours from the beginning of symptoms in 5 
cases, and in 19 cases it was delayed after 12 hours. 
A primary repair was our technique of first choice, 

however, in one patient a plasty was performed due 
to the severe inflammation. The procedures that were 
employed are summarized in Figure 1. Reinforcement 
of the site of perforation was performed using the 
closest surrounding tissue which was not severely 
inflamed. In the 24 cases who underwent operation, 5 
patients underwent operation within 12 hours after first 
symptom and primary repair with fundoplication was 
performed. The other cases the operation procedure 
was decided according to the severity of mediastinitis 
(Figure 2). Fifteen patients had relatively mild 
mediastinitis and underwent primary repair with pleural 
flap. The other patients underwent primary repair with 
omental patch (n = 2), primary repair with muscular 
flap (n = 1), and plasty with diaphragmatic flap (n =1 ) 
(Figure 3) according to the status of the inflammation 
during operation. Nasogastric aspiration, tube 
thoracostomy and broad spectrum antibiotic therapy 
were adopted as non-operative measures.
 Major postoperative complications were observed in 
9 of the operated patients (36%), these are summarized 
in Table 1. Postoperative oesophageal leakages were 
observed in 2 patients, which improved by conservative 
treatment. The overall mortality was 32 % (8 patients). 
The mortality was related to mediastinitis and/or 
sepsis. All mortality occurred in the group of patients 
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Figure 1. Selection criteria of operative procedure. *The 
procedure is illustrated in Figure 3.

Figure 2. Intraoperative view of a long standing esophageal 
perforation. The arrowheads indicate the nasogastric tube
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4. Discussion

 Spontaneous esophageal perforation is an uncommon 
disorder which is still causing difficulties in diagnosis 
and treatment.  The perforation results from a 
barotrauma related to a sudden rise in intraesophageal 
pressure associated with vomiting, the estimated 
intraesophageal pressure may be as high as 200 mmHg 
(1,2,9-11). The rupture is a longitudinal and transmural 
tear that usually involves the distal part of the thoracic 
esophagus and more frequently the left wall on his 
postero-lateral aspect. This feature is observed in about 
90% of the cases (1-3,8,11-14). The mucosal injury is 
usually longer and extends beyond the muscular tear, 
and this has important implication for the technical 
aspects of the repair (14,15). The mediastinum and 
often one or both pleural cavities become thus infected. 
Left untreated it is very often a fatal condition with 
overhelming mediastinitis, respiratory failure, shock, 
sepsis and early death (1,8,9,16-18). The disease is 
more frequently observed in adult patients with an 
history of chronic alcoholic abuse and with a strong 
male predominance (2,8,10,14).
 Prompt and aggressive surgical treatment is actually 
considered as the treatment of choice; moreover early 
recognition and management has been shown having 
a significant influence on outcome (1,2,7,11-15,19-
26). Surgical principles are based on wide debridement 
and drainage of the mediastinum and the pleural 
cavity in order to control the infection and to achieve 
expansion of the lung. This is followed by a repair of 
the esophageal leak and maintenance of an adequate 
nutrition. 
 The approach must be individualised and various 
procedures may be employed according to local 
conditions encountered during surgery (9,25). In 
this setting different techniques have been described 
such as primary suture with or without buttressing 
with viable and well vascularized tissues, drainage 
procedures, esophageal exclusion and diversion, and 
even esophageal resection with primary or delayed 
secondary reconstruction (1,3,4,17,18,21,25,27,28). 
Primary esophageal repair is generally considered as 
the standard procedure and in order to avoid leakage 
reinforcements have been developed. In this respect 
many tissues have been employed such as pleural or 
pericardial flaps, omentum and pedicled extrathoracic 
muscular flaps, pedicled diaphragmatic flap, or as an 
alternative fundoplication (1-3,15,20,21,25,28-30). 
Leakage from the suture line is a well-known and 

treated after a period of more than 12 hours from the 
onset of symptoms. Later complications, particularly 
esophageal stenosis, were observed in 4 patients (16 %) 
and managed with esophageal dilatation with success. 
These later complications also occurred in the group 
of patients treated after a period of more than 12 hours 
from the onset of symptoms.

Table 1. Postoperative morbidity

Mediastinitis 
Hemothorax
Pleural effusion
Pulmonary embolism
Acute respiratory distress syndrome

n = 4
n = 2
n = 1
n = 1
n = 1

Figure 3. Illustration of the technique with diaphragmatic 
flap. A: The intraoperative finding. B: Covering the lesion by 
diaphragmatic flap. C: Closure of the diaphragm.
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tedious complication occurring in up to 40 % of the 
operated patients (12,16). In our own experience a 
buttressed esophageal suture was chosen in 23 patients 
(96%) submitted to surgery. Fundoplication was 
applied in cases within 12 hours after the first symptom 
when the wall of the stomach adjacent to the site of 
perforation is not severely inflamed and considered 
appropriate for reinforcement. We observed only 1 
leakage after primary repair with fundoplication and 
1 leakage after primary repair with pleural flap. The 
reason of our relatively low postoperative leakage 
rate is probably due to our surgical strategy as shown 
in Figure 1. Covering the site of perforation through 
appropriate vascularized tissue is the most important 
point to avoid postoperative leakage. Pleural flap would 
be the first choice in cases without severe mediastinitis 
and other tissues, such as omentum, muscle, or 
diaphragm, should be chosen according to the severity 
of inflammation in these surrounding tissues.
 Primary esophageal repair should be attempted 
whenever possible, but in case of long standing 
perforation (Figure 2) primary suture is not always 
recommended especially in cases where tissues 
are severely damaged, devitalized or contaminated 
leading thus to an hazardous repair with an increased 
risk of postoperative leak and ongoing mediastinal 
sepsis. In that situation, we propose new technique 
with diaphragmatic flap (Figure 3). In case of delayed 
rupture the proposed techniques include simple thoracic 
drainage, T-tube drainage or resection with one- or 
two-stages esophagectomy (4,16,18,20,21,25,28). In 
this difficult situation favourable results have been 
observed, either after T-tube insertion with an average 
survival rate of 70% (20,21,28), or after two stage 
esophagectomy with an overall mortality of 13% 
in a series 15 patients, 5 of whom presented with a 
spontaneous perforation (18).
 Nutrition is an important aspect of treatment in 
patients presenting with esophageal perforation therefore, 
besides primary esophageal repair drainage gastrostomy 
and above all feeding jejunostomy are useful adjunctive 
options that should be strongly considered during the 
operative procedure (3,6,11,14,16,17,25,28). In our study, 
adequate nutritional support was performed through a 
nasal feeding tube or a jejunostomy in all cases.
 Many of the patients presenting with spontaneous 
rupture of the esophagus are unfortunately included in 
publications reporting on various and heterogeneous 
etiologies of the perforation so that the postoperative 
results are often confounding and not specific. Moreover 
the management strategies and the surgical techniques 
may be very different from one report to another 
(15,17). However, when compared to other causes of 
esophageal perforation, Boerhaave's syndrome has the 
highest mortality rates (1,7,15-17,20,28). This may be 
related to the barogenic etiology leading to a greater 
degree of mediastinal contamination and infection 

(16,17). The overall average mortality in a recent series 
review was between 31 and 36%, but rates up to 70% 
have been reported especially in cases with delayed 
treatment (1,2,6,8,13). Pate et al reported on 34 cases 
over a 30 years period with an overall mortality of 41% 
and without any significant difference between early or 
late diagnosed patients (13). Lawrence and associates 
reported on 21 patients with a postoperative mortality 
of 14.3% despite the fact that only 3 patients were 
operated within 24 hours after the perforation (17). In a 
even more recent analysis from Brauer and co-workers 
the mortality rate among 18 patients, 11 of whom were 
treated by esophagectomy, was only 5.5% (8).
 However a delay of more than 24 hours has been 
classically considered as an important prognostic 
factor in other reports. For instance, in the experience 
of Wright et al a clear difference was observed in the 
mortality rate of patients treated before or after a period 
of 24 hours (0 vs. 31%), but only the half of 28 patients 
presented with Boerhaave's syndrome and results are 
not detailed in this respect (25).
 In conclusion spontaneous esophageal perforation 
remains a diagnostic and therapeutic challenge. Early 
recognition and initiation of treatment are mandatory 
in order to achieve satisfactory results. In this respect 
high degree of suspicion should be raised in patients 
presenting with symptoms of severe thoracic or upper 
abdominal pain following heavy vomiting. Prompt 
surgical therapy, particularly with primary repair and 
drainage plays a central role in the management. Non 
operative approach may be considered in well selected 
cases.

References

1. 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-
1483.

2. Sulpice L, Dileon S, Rayar M, Badic B, Boudjema K, 
Bail JP, Meunier B. Conservative surgical management 
of Boerhaave's syndrome: Experience of two tertiary 
referral centers. Int J Surg. 2013;11:64-67.

3. Jones WG, Ginsberg RJ. Esophageal perforation: A 
continuing challenge. Ann Thorac Surg. 1992;53:534-
543.

4. Salo JA, Seppälä KMY, Pitkäranta PP, Kivilaakso 
EO. Spontaneous rupture and functional state of the 
esophagus. Surgery. 1992;112:897-900.

5. Barrett NR. Report of a case of spontaneous perforation 
of the esophagus successfully treated by operation. Br J 
Surg. 1947;35:216-218.

6. Deobald JM, Kozarek RA. Esophageal perforation: An 
8-year review of a multispecialty clinic's experience. Am 
J Gastroenterol. 1992;87:1112-1119.

7. Reeder LB, De Filippi VJ, Ferguson MK. Current 
results of therapy for esophageal perforation. Am J Surg. 
1995;169:615-617.

8. Brauer RB, Liebermann-Meffert D, Stein HJ, Bartels 
H, Siewert JR. Boerhaave's syndrome analysis of the 



www.biosciencetrends.com

BioScience Trends Advance Publication P5

literature and report of 18 new cases. Dis esophagus. 
1997;10:64-68.

9. Janjua KJ. Boerhaave's syndrome. Postgrad Med J. 
1997;73:265-270.

10. Kamiyoshihara M, Kakinuma S, Kusaba T, Kawashima 
O, Kasahara M, Koyama T, Yoshida T, Morishita Y. 
Occult Boerhaave's syndrome without vomiting prior 
to presentation. Report of a case. J Cardiovasc Surg. 
1998;39:863-865.

11. Liu K, Wang YJ, Cheng QS, Ma QF. Surgical treatment 
of Boerhaave's syndrome: When, how and why? Dis 
Esophagus. 1998;11:251-253.

12. Nehra D, Beynon J, Pye JK. Spontaneous rupture of the 
oesophagus ( Boerhaave's syndrome) Postgrad Med J. 
1993;69:214-216.

13. Pate JW, Walker WA, Cole FH, Owen EW, Johnson 
WH. Spontaneous rupture of the esophagus: A 30-year 
experience. Ann Thorac Surg. 1989;47:689-692.

14. Hill AG, Tiu AT, Martin IG. Boerhaave's syndrome. 10 
years experience and review of the literature. ANZ J 
Surg. 2003;73:1008-1010.

15. White RI, Iannettoni MD, Orringer MB. Intrathoracic 
esphageal perforation the merit of primary repair. J 
Thorac Cardiovasc Surg. 1995;109:140-146.

16. Ohri SK, Liakakos TA, Pathi V, Townsend ER, Fountain 
SW. Primary repair of iatrogenic thoracic esophageal 
perforation and Boerhaave's syndrome. Ann Thorac 
Surg. 1993;55:603-606.

17. Lawrence DR, Ohri SK, Moxon RE, Townsend ER, 
Fountain SW. Primary esophageal repair for Boerhaave's 
syndrome. Ann Thorac Surg. 1999;67:818-820.

18. Salo JA, Isolauri JO, Heikkilä LJ, Markkula HT, 
Heikkinen LO, Kivilaakso EO, Mattila SP. Management 
of delayed esophageal perforation with mediastinal 
sepsis. J Thorac Cardiovasc Surg. 1993;106:1088-1091.

19. Mackler SA. Spontaneous rupture of the esophagus. Surg 
Gynecol Obstet. 1952;95:345-356.

20. Sakamoto Y, Tanaka N, Furuya T, Ueno T, Okamoto 
H, Nagai M, Murakawa T, Takayama T, Mafune K, 
Makuuchi M, Nobori M. Surgical management of 

late esophageal perforation. Thorac Cardiovasc Surg. 
1997;45:269-272.

21. Bufkin BL, Miller JI, Mansour KA. Esophageal 
perforation: Emphasis on management. Ann Thorac 
Surg. 1996;61:1447-1452.

22. Han SY, McElvein RB, Aldrete JS, Tishler JM. 
Perforation of the esophagus: Correlation of site and 
cause with plain film findings. Am J Roentgenol. 
1985;145:537-540.

23. BackerCL, LoCicero J, Hartz RS, Donaldson JS, Shields 
T. Computed tomography in patients with esophageal 
perforation. Chest. 1990;98:1078-1080.

24. Di Maggio EM, Preda L, La Fianza A, Dore R, 
Pallavicini D, Di Maggio G, Campani R. Spontaneous 
rupture of the esophagus (Boerhaave syndrome): 
Computerized tomography diagnosis in atypical clinical 
presentation. Radiol Med. 1997;94:52-57.

25. Wright CD, Mathisen DJ, Wain JC, Moncure AC, 
Hilgenberg AD, Grillo HC. Reinforced primary repair 
of thoracic esophageal perforation. Ann Thorac Surg. 
1995;60:245-249.

26. Fischer A, Thomusch O, Benz S, von Dobschuetz E, 
Baier P, Hopt UT. Non operative treatment of 15 benign 
esophageal perforations with self expandable covered 
metal stents. Ann Thorac Surg. 2006;81:467-472.

27. Urschel HC, Razzuk MA, Wood RE, Galbraith N, 
Pockey M, Paulson DL. Improved management of 
oesophageal perforation: Exclusion diversion in 
continuity. Ann Surg. 1974;179:587-591.

28. Kotsis L, Kostic S, Zubovitis K. Multimodality treatment 
of esophageal disruptions.Chest. 1997;112:1304-1309.

29. Grillo HC, Wilkins EW. Esophageal repair following late 
diagnosis of intrathoracic perforation. Ann Thorac Surg. 
1975;20:387-398.

30. Justicz AG, Symbas PN. Spontaneous rupture of the 
esophagus: Immediate and late results. Am Surg. 
1991;57:4-7.

 (Received January 22, 2016; Revised February 14, 2016; 
Re-revised March 14, 2016; Accepted March 15, 2016)

View publication stats


