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ABSTRACT
PURPOSE: To evaluate the efficacy of surgical treatment for esophageal perforation. 
METHODS: A systematic review of the literature was performed. We conducted a search strategy in the main electronic databases such 
as PubMed, Embase and Lilacs to identify all case series. 
RESULTS: Thirty three case series met the inclusion criteria with a total of 1417 participants. The predominant etiology was iatrogenic 
(54.2%) followed by spontaneous cause (20.4%) and in 66.1% the localization was thoracic. In 65.4% and 33.4% surgical and 
conservative therapy, respectively, was considered the first choice. There was a statistically significance different with regards mortality 
rate favoring the surgical group (16.3%) versus conservative treatment (21.2%) (p<0.05). 
CONCLUSION: Surgical treatment was more effective and safe than conservative treatment concerning mortality rates, although the 
possibility of bias due to clinical and methodological heterogeneity among the included studies and the level of evidence that cannot be 
ruled out.
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Introduction

Esophageal perforation is a rare, difficult and challenging 
clinical event and there are many causes such as endoscopic 
examinations, surgical procedures, placement of tubes and 
intubation (i.e., iatrogenic causes) and non-iatrogenic causes that 
may include penetrating wounds (i.e., melee or fire weapons), 
thoracic trauma, swallowing foreign bodies or acid or caustic 
substances, and spontaneous rupture (i.e., Boerhaave syndrome). 
The most frequent cause of perforation is the iatrogenic type by 
upper gastrointestinal endoscopy1.

Perforations can occur in the cervical, thoracic, or 
abdominal esophagus. Abdominal perforations should be surgically 
repaired, while cervical and thoracic perforations can be managed 
either by repair or conservative treatment. Cervical perforations 
are usually more benign, but intrathoracic wounds present higher 
morbidity and mortality, especially when the diagnosis is made 
late (>24 hours). 

Mortality ranges between 10 and 40%2-4, but before the 
antibiotic era, the rates ranged around 90%5,6.

The initial signs and symptoms are often nonspecific 
and lead the emergency health care professional to, initially, 
make other diagnose, such as spontaneous pneumothorax, acute 
myocardial infarction, perforated peptic ulcer, acute pancreatitis, 
dissecting aortic aneurysm, and pneumonia7,8. 

The fact that literature lists many procedures suggests 
that there is no single surgical procedure considered to be 
gold standard for treating perforations7. Some authors support 
an aggressive surgical approach with primary repair or even 
esophagectomy with an immediate or delayed reconstruction 
of the removed segment and extensive mediastinal drainage9-11, 
while others defend an aggressive clinical treatment with thoracic 
drainage, broad-spectrum antibiotics, and total parenteral nutrition. 
For this reason we proposed determining the efficacy and safety 
of surgical treatment in esophageal perforation when compared to 
conservative treatment, through a systematic review of case series 
from the literature.

Methods

The present study was approved by the Research Ethics 
Committee from Botucatu School of Medicine – Sao Paulo State 
University - UNESP (REC 215/2008).

Types of participants

Studies were included if the patients of interesting 
presented esophageal perforation regardless etiology, age, gender 
or ethnicity, diagnosed by physical examinations, clinical history 
and/or complementary exams such as tomography and chest x-ray.

Types of studies and intervention

This review included only case series studies as there 
are no controlled clinical trials evaluating the role of surgery 
repair versus conservative treatment for the studied condition. 
Often to assess surgical treatment, controlled studies are difficult 
to perform due to many reasons. However, physicians should be 
acknowledged about the available existing data12. For this reason, 
a comprehensive systematic review of case series studies was 
performed.

The surgery repair was defined in this study as modalities 
that had directly accessed to the perforation such as the suture 
with or without drainage of the mediastinum and/or pleura and 
esophagectomy.

The conservative treatment included modalities that did 
not repair the fistula, but used an invasive procedure (e.g., simple 
chest drainage, cervicotomy or thoracotomy for drainage and 
esophagostomy). We also considered fasting, prolonged parenteral 
nutrition, use of broad spectrum antibiotics and percutaneous 
drainage under CT or ultrasound guidance as conservative 
therapies.

Articles were selected if they reported at least 20 
perforation cases with more than one type of etiology, and if they 
assessed both surgical repair and conservative treatment.

Studies involving patients with esophagus neoplasms 
were excluded. 

Types of outcome measures

The primary outcome of this review was mortality. 

Search strategy for identification of studies

A search strategy was composed by a list of terms for 
‘esophageal perforation’, and ‘surgery repair’ or ‘conservative 
treatment’ and it was run in the main electronic databases: 
PubMed (1966 to 11th April, 2011), Embase (1980 to 11th April, 
2011), Lilacs (1982 to11th April, 2011) (Appendix). The date of the 
last search was 11th April, 2011. There was no language restriction. 
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Two reviewers independently selected and extracted data from the 
studies.

The statistical significance of the analyzed variables was 
tested using the Tukey’s range test and chi-square test. A p value 
was considered as < 0.05.

Results

A total of 3311 references were identified through the 
main electronic databases, from which 62 potential articles were 
selected to further screening. From this total, 33 studies met all the 
inclusion criteria listed above.

Throughout the 33 included studies, 1452 patients were 
evaluated with a mean age of 55.2 years and 63.4% were male. 
Regarding the etiology of the perforations, in 788 patients it was 
iatrogenic (54.3%), 294 spontaneous (20.4%), 175 traumatic 
(12.1%), 148 foreign body (10.2%), 28 caustic (1.9%), and in 19 
(1.3%) it was undetermined.

    Twenty six articles with a total of 1147 patients 
referred to local perforations cervical (n=267, 23.3%), thoracic 
(n=758, 66.1%), abdominal (n=117, 10.2%); and there was no 
identification in five patients (0.4%). Furthermore, six articles 
with a total of 256 patients classified the location as proximal 
(n=49, 19.1%), medial (n=93, 36.3%), and distal (n=111, 43.4%) 
thirds and; in three patients (1.2%) it was not possible to identify 
the location. Only one article did not mention the location of the 
perforations.

The occurrence of signs and symptoms, the number 
of articles and total number of patients when reported are listed 
in Table 1. Not all the articles reported the clinical findings, but 
in those that described it pain was the most prevalent symptom 
(70%) followed by fever (44%) and dyspnea (26%).

TABLE 1 - Demographic data of the occurrence of signs 
and symptoms, number of articles and number of patients.

Sign or symptom
Number

of 
articles

Total 
number of 

patients

Number 
of patients 

affected

% patients 

affected
Pain 19 887 619 70

Dyspnea 17 815 215 26
Fever 16 807 355 44

Emphysema 19 887 225 25
Pneumomediastinum 15 585 113 19
Nausea or vomiting 13 516 98 19

Pneumothorax 13 527 175 14
Pleural effusion 15 606 75 14
Hematemesis 16 635 49 8

Dysphagia 17 800 93 12
Empyema 12 498 39 8

The diagnostic methods were described based on the 
analysis of 1059 perforations. The most often diagnosis was the 
association between clinical and chest x-ray, however in many 
cases, other diagnosis methods were used complementarily. The 
esophagogram was used for diagnosis in 606 (57.2%) patients, 
computerized tomography in 118 (11.1%), esophagoscopy in 
111 (10.5%), and surgery in 20 (1.9%). In 13 cases (1.2%) the 
diagnosis was made only post-mortem, in the autopsy.

Of all 1351 patients, 451 (33.4%) received conservative 
treatment, 883 (65.4%) received surgical treatment, and 17 (1.2%) 
received no treatment at all, because they were diagnosed after 
death or died before receiving any treatment. 

Twenty-three studies reported the time from the 
occurrence of perforation and the diagnosis with a total of 892 
patients. Five hundred twelve (57.4%) patients were diagnosed 
before 24h while 380 (42.6%) patients were diagnosed after 24 
hours.

There was a statistically significant difference between 
mortality and the time of diagnosis in 14 included studies with a 
total of 469 patients analyzed. From this total, 263 patients that 
were diagnosed early (<24h) 11.8% (n = 31) died. However, for 
patients that were diagnosed after 24 h there were 73 (35.4%) 
deaths from a total of 206 patients (p<0.0001).

The mortality rate according to etiology was higher in 
spontaneous perforation (210 patients, 26.7%), with statistically 
significant difference (p<0.001) between caustic (28 patients, 
17.8%), traumatic (130 patients, 14.6%) and iatrogenic (503 
patients, 14.3%) perforations. 

Regarding mortality, 20 studies (808 patients) reported 
the location of esophageal perforation in which 176 patients 
presented in the cervical area and from these, there were 12 (6.8%) 
deaths. Furthermore, there were 130 (24.3%) deaths among 535 
patients with thoracic perforations, and 19 (19.6%) among 97 
patients with abdominal perforations (Table 2). Mortality on 
cervical perforation was significantly smaller than thoracic and 
abdominal (p<0.0001), but there was no significant difference 
between thoracic and abdominal (p=0.31).
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TABLE 2 - Mortality rates according to perforation’s 
localization, number of patients, number and percentage of 
mortality. 

Localization n. of patients n. of 
mortality Mortality (%)

Cervical 176 12 6.8

Thoracic 535 130 24.3

Abdominal 97 19 19.6

From a total of 1351 patients evaluated throughout 31 
studies the overall mortality was 18.8% (n = 254). There were 
96 (21.2%) and 144(16.3%) deaths among 451 and 883 patients 
that received conservative treatment and surgical treatment, 
respectively. All the patients who did not receive any treatment 
died (Table 3). Mortality was significantly lower in those who 
underwent surgical treatment compared to conservative treatment 
(p=0.025).

TABLE 3 - Mortality rates according treatment: surgery, 
conservative treatment and no treatment.

Study Surgical  
treatment

Conservative 
treatment

No 
treatment Total

Patients 
n (%) 883 (65.4) 451 (33.4) 14 (1.2) 1351 (100)

Overall 
mortality 
rate n (%)

144 (16.3) 96 (21.2) 14 (100) 254 (18.8)

Discussion

Although, esophageal perforation is uncommon it is 
always a medical emergency, with a very broad clinical presentation 
and, because of these characteristics the feasibility to perform 
clinical trials is compromised, including the randomization 
process that seems challenge to do in such a population. So far, the 
current evidence about the efficacy of treatment for perforations is 
based only in case series studies.

The iatrogenic is, indeed, the most prevalent13-15etiology, 
as it was also noted in approximately half of the total cases in 
our study however it has the best prognosis while spontaneous 
etiology has one of the worse prognosis, and it is, unfortunately, 
the second in prevalence.

The esophageal perforation at the thoracic portion was the 

most frequent location found throughout the case series included 
in this study and actually it has the most controversial conduct16 
with a high rate of morbidity and mortality, especially due to the 
easy contamination of the mediastinum and the pleural cavity17.

The signs and symptoms found in the case series patients 
were nonspecific and this makes early diagnosis more difficult. 
However it was noticed that, in most patients, the diagnosis was 
made by the association between the clinical symptoms and 
chest radiographic examination. The esophagogram was also 
used to reach a diagnosis, and it was performed in about 60% 
of the patients. Some authors consider it to be the gold standard 
examination to establish the diagnosis of esophageal lesions18,19. 

Tomography was found to be not used often as a 
diagnostic, but this technique was not largely available in the 70s 
in which 25 studies did not report this approach.

Regarding the time between the perforation and the 
diagnosis, there was a difference that favored early diagnosis (<24 
hours). Late diagnosis led to a much higher mortality rate, as shown 
by Eroglu et al.4. However, this issue is become controversial as 
some authors have questioned whether the mortality does depends 
on the time elapsed between the lesion and the intervention20-22.

The chosen conduct should be started as soon as possible 
and, for some authors the definitive treatment is the first option. 
Grillo et al.23, Wright et al.24 and Port et al.25support performing 
primary repair regardless of the time between the lesion and the 
intervention, a conduct that is not approved by Goldstein et al.26, 
Flynn et al.27and Salo et al.28, in which they recommend the repair 
of the perforation only for patients diagnosed before 24 hours.

Some factors could be taken into consideration to help 
making the decision. One of them would be the etiology, for 
example, in case the rupture has been spontaneous, there might has 
high mediastinum contamination by food remains and stomach 
contents; whereas in iatrogenic perforation, which usually occurs 
with fasting patients, the rate of wound contamination is lower. 
Therefore, the former case requires a more aggressive treatment 
with surgical cleansing and appropriate drainage29, which, at the 
time, could also include repairing the perforation; whereas, in the 
latter case, the approach could be more conservative.

In cases of foreign object retention, besides surgical 
cleansing, repair should also be tried when possible. In cases that 
include any other esophageal pathology in which surgery has 
already been recommended in the absence of perforation such as 
locally advanced esophageal cancer, achalasia or non-dilatable 
strictures, surgery should be performed immediately after the 
instrumental perforation17.

Another factor for deciding on a conduct is the location 
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of perforation. Cervical perforations are less aggressive30,31 and 
can thus be treated conservatively32 more often than thoracic 
perforations, besides that cervical interventions have low 
morbidity and mortality rates. As proposed by Mantzoukis et al.33 

treatment using endoclip endoscopy could be an option in case of 
proximal esophageal perforation.

On the other hand, in intra-abdominal distal esophageal 
perforations, there is no doubt that repair should be the treatment 
of choice34 due to the difficulty of the organism to lock the lesion 
in the peritoneal cavity. 

Some studies support the endoscopic treatment with self-
expandable stents in acute intra-thoracic perforations, allowing for 
early oral feeding, reducing the length of hospital stay, besides the 
fact that they can be removed35,36. These authors support the use of 
the self-expandable metallic stents, regardless of the age, overall 
condition, time of diagnosis, and etiology of the perforation.

The extension of the lesion and the involvement peri 
lesional are the most important elements when deciding about the 
treatment´s choices. When the size of the lesion is broad, surgery 
should be the treatment of choice, whereas cases with smaller 
lesions could use drainage alone37. 

The period of time between the perforation and diagnosis 
should always be kept to a minimum as any delay could lead to 
necrotizing mediastinitis and, consequently demanding aggressive 
surgery. Instead, a late diagnosis in patients with a good overall 
condition could indicate the use of a conservative treatment, 
because those patients have passed the time test and survived37. 
Nevertheless, Machmouchi et al.38 had repaired lesions in two 
children with over 36 hour of perforation and did get success in 
both.

Conclusion

Surgical treatment was more effective and safe than 
conservative treatment concerning mortality rates, although the 
possibility of bias due to clinical and methodological heterogeneity 
among the included studies and the level of evidence that cannot 
be ruled out.
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