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Thoracic perforations —surgical techniques
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Abstract: Esophageal perforation may occur spontaneously, iatrogenically or in connection with traumas.
Sepsis may develop in connection with mediastinal and pleural exposure in a very short time as a consequence
of disintegration of the esophagus. Esophageal perforation is an emergency accompanied with a high level
of mortality and morbidity. Rate of mortality for the perforations in the thoracic region is higher than that
in the cervical and abdominal regions. Delay in diagnosis and treatment is the most important factor to
affect the mortality. A quick and true diagnosis of esophageal perforation is prerequisite for a successful
treatment. There is no certain consensus in relation with the optimal treatment of that life-threatening
condition. However, in the event that perforation is detected early in a healthy esophagus, then primary
repair is recommended. When it is detected late, nonoperative conservative treatment would be appropriate.
The rates of mortality for the operations following a period of 24 h after rupture formation are higher than
50%. Esophagectomy is a type of an operation that is to be considered in the event of an end stage benign
esophageal disease or of a large esophageal damage that does not allow primary repair. Significant decrease
has been observed in the morbidity and mortality of esophageal perforation due to the improvements in the

endoscopical techniques today. Minimally invasive techniques, in which drug eluting stents come first, will

become an important step for the treatment of esophageal perforations in the forthcoming years.
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Introduction

Since the esophageal wall is thin, it is not only an organ
that may get easily injured, but also it is unlikely to have
end-to-end anastomosis due to the fact that its blood build
up is poor. Traumatic defects of esophagus still have more
than 20% mortality despite advanced intensive care (1). In
the event of multiple organ failure and sepsis development,
that rate may easily exceed 50%. A close relationship has
been found as a result of critical clinical studies between
the period between the beginning of the symptoms and the
treatment and mortality (2).

Since esophageal perforation is a rare condition and its
occurrence varies, there is difference of opinion about its
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diagnosis and treatment. According to minor retrospective
series and to views of specialists, treatment firstly consists of
surgical attempts.

Incidence and classification

It is quite difficult to calculate the true incidence of
esophageal injuries. While the most frequent cause of
esophageal injuries was spontaneous in the past, iatrogenic
injuries have gained the first place today due to the fact that
diagnostic and treatment-purpose endoscopical attempts
have become common. While risk of esophageal injury
is 0.018-0.003% for the flexible endoscopies, that rate is
0.11% for the rigid esophagoscopies, and that rate may go
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up to 10-15% with the addition of the treatment-purpose
attempts (3,4).

In the event of cases such as Boerhaave syndrome where
no instrumentation or intubation is available for esophagus,
the spontaneously-occurring defects in the esophagus are
generally called a rupture. On the other hand, esophageal
perforation occurs due to an object entering into the
esophageal lumen. Those lesions are traumatic, and for
most of the cases, it occurs as a result of diagnostic or
therapeutic interventions (5).

Penetrating injuries of esophagus most frequently occur
in the neck, and thoracic injuries are seen approximately in
one third of the cases (6). Traumatic esophageal injuries do
not cause a complication leading to death in the early hours.
Considering that heart and major vein injuries cause death
at the scene of event or on the way to hospital, rates of the
traumatic esophageal injuries in which autopsy studies are
not included may be misleading.

Etiology

Esophageal injuries may be examined according to their
etiology in two groups as intraluminal and extraluminal.
The table shows the main headings of the factors found in
etiology of the thoracic esophageal injury (Table 1).

Clinical findings

Even minimal nonspecific symptoms should not be
ignored in the event of penetrating and blunt traumas of
neck and thorax, drinking caustic substances, swallowing
foreign bodies or removing foreign bodies from esophagus,
attempts in or beyond esophagus, and the patients who have
lately undergone a surgery. Even if the surgical attempt
experienced is not for esophagus and the neighbouring
structures, it should be kept in mind that a perforation
may have developed in connection with esophageal
intubation (7).

Clinical findings in esophageal injuries are soft at first,
and they generally become evident after 24 h. In the event
that there are not any accompanying complications during
the early hours of the perforation such as pneumothorax or
subcutaneous emphysema, there may not be any pathologies
detected as a result of the physical examination. That
condition is more frequently seen especially in the patients
who have iatrogenical perforation and who have not oral
intake. The patient may come with signs of sepsis following
oral nutrition hours, days after the perforation.

© Annals of Translational Medicine. All rights reserved.

Eroglu et al. Thoracic esophageal perforations

Table 1 Etiology of the thoracic esophageal injury

Intraluminal injuries
Instrumental
Esophagoscopy
Esophageal bougienage
Pneumatic dilation
Endoesophageal tube
Biopsy
Sclerotherapy
Endotracheal tube
Non-instrumental
Barotrauma
Caustic injuries
Medicines
Infections
Foreign bodies
Extraluminal injuries
Penetrating injuries
Gunshot wounds
Stab wounds
latrogenic perforation
Foreign bodies erosion
Blunt injuries
Traffic accident
Fall from height
Cardiopulmonary resuscitation

Operative trauma

The symptoms and the findings of the physical
examination depend on the cause, localization and time of
occurrence of the perforation. The most frequently seen
symptoms are pain, fever, swallowing difficulties, dyspnea
and subcutaneous emphysema. Mediastinal emphysema is in
the first place in the thoracic perforation, and subcutaneous
emphysema is detected by 30% (8,9). Despite the fact
that pain is the most frequent finding, it is completely
nonspecific. Despite the fact that fever is the indicator of a
systemic inflammatory response and beginning of a possible

infection, it is not specific. Quick and high fever is an
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indicator of toxic progression, and it is seen following the
mediastinal perforation (5,9).

Pleural and mediastinal findings are frequent in the
esophageal perforation, and they may help detect the
region of injury. While a rupture found in the middle of
the esophagus is generally likely to lead to right-sided
pneumothorax/hydrothorax because of its neighbourhood
with the right pleura, a distal thoracic rupture is likely to
lead to mediastinal and left-sided findings.

In the spontaneous rupture of esophagus, the episode
of vomiting is followed by severe chest pain, dyspnea,
hematemesis, nausea, and sweating with chills. The pain
may be substernal, epigastric, left lateral, or interscapular.
At first, clinic signs of the patient lead to considering
myocardial infarction, aorta dissectaneurysm or perforated
peptic ulcer. Beginning of the pain with or following
vomiting is important for diagnosis. Subcutaneous
emphysema is not frequent in those patient at first, and it
never develops in 2/3 of the patients. Epigastric sensitivity,
defence and rebound may be taken in the patients. A septic
shock table generally develops following the first 12 h (10).

Serohemorrhagic or serious hemorrhagic bloody fluid
or eaten food residuals may be seen in thoracentesis or
tube thoracostomy. In the event that oral methylene blue
is drunk, it can be seen that it comes very rapidly from the
chest tube (11).

Diagnosis

Early diagnosis of esophageal perforation is made through
occurrence and radiological confirmation of the clinical
findings. Direct graphy provides important clues for 70-90%
of the cases for the diagnosis of esophageal perforations
(7,12). Findings such as hydrothorax, pneumothorax,
hydropneumothorax, pneumomediastinum, subcutaneous
emphysema, mediastinal extension, subdiaphragmatic air,
foreign bodies, retrotracheal extension may be detected.
Mediastinal emphysema is found in approximately half
of the esophageal perforations. Hyrdopneumothorax is
detected in one fourth of the cases (13,14).
Esophagography is required in order to confirm the
diagnosis, localize the perforation and determine the
treatment for all of the cases with esophageal perforation.
In the cases where perforation is found in the subesophageal
section secondary to the instrumentation, it is frequently
seen that the contrast agent overflows into the pleural space
or into the mediastinum. In the event that it is still doubtful
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after the water soluble contrast esophagography or that it
is not possible to make a certain localization anatomically,
then the operation may be repeated with barium. However,
most surgeons is worried about the extravasation of the
barium into the thorax. Use of water soluble agents can
detect 75% of thoracic perforations (15).

Tomographical evaluation with the contrast agent is
another option for diagnosis. In computerized tomography
(CT), pneumothorax, pneumomediastinum, subcutaneous
emphysema, mediastinal extension, apse cavities, the lesion
level, and foreign bodies, if any, can be seen. In some cases,
CT can detect the very small extravasations of the contrast
agent that cannot be seen in the standard graphies. CT
can clearly show the emphysematous tissue plans and the
developing apses. In addition, it helps detect the vertical
spread of the infectious process in the mediastinum (7,16).

Final diagnosis of a rupture is seeing it endoscopically.
Esophagoscopy both detects the diseases found together
with the level of rupture and helps determine the method
of treatment. On the other hand, use of endoscopy for
diagnosis of esophageal perforation is controversial. Small
perforations may even escape the notice of experienced
endoscopists. In addition, entering into the laceration field
with endoscope may make the perforation bigger, and
create more contaminations (14).

Treatment

The fundamental principles in the primary and emergency
treatment of esophageal perforation are early diagnosis,
stabilization of the patient, and determining whether to
use operative or nonoperative treatment. Variability of
the clinical findings and difficulty of diagnosis often lead
to delay in treatment. That situation is especially seen in
the spontaneous ruptures where suspicion of esophageal
perforation is clinically low. The fact that a delay of
more than 24 h for diagnosis after a perforation leads
to approximately a 2 times increase in mortality from
14% emphasizes the importance of early diagnosis and
treatment (17).

Selection of the method of treatment depends on the
cause and localization of the perforation, the underlying
esophageal disease, time of diagnosis, condition of the
esophagus, injury of the neighbouring organs, performance
status and age of the patient. Even if indication of survival
depends on the period of time passing between the
perforation and the treatment, severity of the injury and
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experience of the surgeon are also important (18).

Pretreatment

In the event of suspicion of a perforation, treatment should
be immediately started. First of all, oral intake is stopped. A
wide intravenous vascular access is established, and a fluid
replacement is applied with 0.9% isotonic sodium chloride
solution and lactate ringer solution. Effective broad-
spectrum antibiotic treatment is started for the aerob and
anaerob microorganisms. The patient may be monitorized
at the intensive care unit for hemodynamic monitarization,
stabilization and volume replacement. A central venous
catheter, a ureter catheter and an arterial catheter should
be placed into those cases. Those preparations should not
cause to postpone surgical evaluation and the treatment,
on the contrary, they should accelerate the process in
order to carry out the surgical treatment at the most
appropriate time. The patient should be prepared for the
surgical treatment with the laboratory tests (complete
blood count, coagulation tests, electrolytes) and the chest
radiographies (14,17,18).

Conservative treatment

Due to the fact that incidence of iatrogenical injuries has
increased over the last several decades and that they have
had quicker diagnoses and less extraluminal contamination,
it is seen that conservative treatment applications have
increased, too (19,20). Due to the fact that control of
contaminated tissues is difficult in the event of perforation
in the pleural or peritoneal cavities, conservative approaches
are accepted as relatively contraindicated.

Medical treatment should only be applied for selected
patients. Available option of surgical treatment should not
be ignored while applying medical treatment. Endoscopy
should definitely be used for such cases, and as a result,
the perforation should be seen. Medical treatment is
recommended in literature in the event of the following
conditions for treatment of the thoracic esophageal
perforation (19,21-25):

@ A perforation with or without minimal extravasation
limited with the involvement of mediastinum and
in the absence of involvement in the pleural space
in the contrast esophagogram;

(II) A perforation well-drained into the esophagus;

(III)  In absence of sepsis findings;

(IV) A small perforation;
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(V) An old and weak patient;

(VI) Iatrogenical minimal perforations;

(VID)

(VIII) A perforation that is detected and treated very
late, and with a very bad prognosis;

(IX) Observing clinical recovery 24 h after a
conservative treatment;

Absence of pleural effusion;

(X) A perforation that is diagnosed late and well-

surrounded;

(XI) In the absence of an obstruction or a stricture in

the region of the perforation.

The patients should be frequently evaluated, and be
prepared for surgery if they need an operation. Imaging
should be repeated for the patients who have symptoms of
worsening clinical status or an infection. Well-localizable
fluid collection may be drained in a percutaneous way
in guidance of CT. Medically-treated patients should be
followed without any oral intake for at least 7-10 days. In
the event that the patients are stable during that period,
integration of the esophagus is controlled by drinking
gastrografin. In the event that a transition of contrast is
found from the esophagus into the other spaces, parenteral
nutrition is continued. When it is shown that there is no
leakage in the esophagus, the patient can start oral intake.
Liquid food starts to be taken, and proceed to the extent
of toleration of the patient. In the event that there is no
recovery and worsening is observed for clinical status of
the patient 24 h after the beginning of the conservative
treatment, then surgical intervention is compulsory.

Conservative treatment is less frequently used for the
non-iatrogenical perforations. Therefore, almost all of
the studies focused on treatment are surgical. Width of
the injury is determined with surgical exploration, and the
appropriate method of treatment is selected.

Operative treatment

The options involving the surgical treatment are simple
drainage of the contaminated space, debridement with
primary repair of the perforation, esophageal diversion and
delayed repair or esophagectomy. A rarely-used and almost-
abandoned option is placing a T-tube into the perforation
in a percutaneous way. On the other hand, treatment should
be determined according to individual criteria for each
patient.

The purposes of the surgery are the debridement of the
necrotic tissues, the repair of the perforation, the correction
of the distal obstruction, the drainage of the contaminated
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and infected area, and nutrition jejunostomy (13,14,26).

Principles of surgical treatment

Even if the time of diagnosis is more than 24 h, the optimal
treatment for the perforation of an esophagus is the primary
repair of the region of the perforation. In the event of a
diffuse mediastinal necrosis, a very large perforation in the
esophagus that prevents approximating the mucosa again, or
the patient being clinically unstable, primary repair cannot
be considered as an option (13,14,26).

Primary surgical repair

It is the most frequently preferred type of a surgical
attempt. The earlier the primary repair is applied, the
bigger the success of the operation is. The repairs that are
applied in the first 24 h have better results. In the event that
a delay of more than 24 h is there for diagnosis or in the
event of serious extraluminal contamination that is caused
by a leakage of fluid and debris, effectiveness of the primary
repair can be increased by using a vascularized tissue flap.
For this purpose, intercostal muscle flaps are the most
frequently used ones. Other options of flaps are the serratus
muscle, the latissimus dorsi muscle, the diaphragm, the
parietal pleura and the stomach fundus (27).

In the event that the surgical approach is being planned
for the thoracic esophageal perforation, the relationship of
the neighbouring vital structures with the esophagus should
exactly be known. While approximating a perforation
in the middle section of the esophagus from the sixth or
seventh intercostal space by way of the right thoracotomy,
it is required to approximate a perforation in the distal
esophagus from the seventh or eighth intercostal space by
way of left thoracotomy.

A posterior-based intercostal muscle flap is prepared
in order to strengthen the primary repair before entering
into the thoracic cavity. By applying a thoracotomy, with
mobilization of the pleural fold and the inferior pulmonary
ligament, mobilization of the lung toward the front is
facilitated. The pleural space is cleaned, and the infarcts
in the mediastinum are debrided. The esophagus is turned
from the proximal and hanged with a penrose drain in order
to help the dissection. Then, in order to completely evaluate
the size of the mucosal injury, the muscle fibres both up
and down the perforation are cut longitudinally. Expanding
of the mucosal injury to the distal and poor visibility of
the proximal section are the most common cause of the
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persistent leakages. Finally, the mucosa and the layer of
muscles are closed in double one by one with absorbable
sutures. Care must be taken not to lead to narrowness in
the esophageal lumen by appropriate approximation. In
the event that intercostal muscle flap cannot be obtained or
that blood supply is poor, then the parietal pleura flap may
be used alternatively instead of the intercostal muscle flap.
The pleural space and the defect are irrigated well, and two
chest tubes are placed. One of the chest tubes is placed into
the posterior bazal. And the other chest tube is left near
the region of injury in order to ensure sufficient drainage
in the event that any problems arise in the primary repair.
In the event that there are exudates and debris, pulmonary
decortication should be applied in order to ensure sufficient
lung expansion. A nasogastric tube is sent into the stomach
in a way not to give any damage to the region of the repair.
During the primary repair of the esophagus, a jejunostomy
tube may be placed with mini laparotomy (28-31).

Postoperative treatment

Noutritional support is required until the patient starts and
continues oral nutrition effectively. The patient does not
have oral intake for approximately one week following
the operation. The patient is provided with nutrition
support two or three times a day with the jejunal food tube.
The intravenous wide-spectrum antibiotic treatment is
continued for 7-10 days depending on the clinical status of
the patient. In the event that the patient is clinically stable,
they are evaluated with a contrasted esophagogram on the
seventh postoperative day. In the event that there are not
any findings of an esophageal leakage or a postoperative
ileus, then the nasogastric tube is removed, and nutrition is
started with an oral liquid diet. After the patient tolerates
the oral intake and any finding of leakage is eliminated
clinically, the drains are removed (30,32).

Alternative approaches for primary surgical
repair

In the cases where primary surgical repair is not technically
possible, where the patient is hemodynamically unstable,
or where a perforation is diagnosed immediately after an
attempt, several different approaches have been defined.
For instance, in the event of fragility of the extraesophageal
tissues resulting from a delay in diagnosis and a serious
mediastinitis in relation with necrosis, primary repair
cannot be applied (28,30).
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Drainage only

Drainage alone as an operative treatment is a valid
application for the cervical esophageal perforations
where the region of the perforation cannot be displayed
completely and where it has no obstruction in the distal.
Drainage alone is contraindicated for the thoracic and
intraabdominal esophageal perforations due to the fact that
the leakage cannot be controlled and that the neighbouring
structures such as pleura and periton have contamination.

Authors recommend the use of the hybrid technique for
the cases that have a large thoracic esophageal perforation,
where the patient has an important comorbid disease and
where there are findings of clinically mediastinal sepsis.
That technique involves the aggressive debridement, the
drainage, closing the defect with the muscle flap, and the
placement of an endoscopic stent. The purposes of that
approach are the septic contamination of the neighbouring
structures and controlling of the leakage with reconstruction
of the esophageal lumen for the cases that cannot tolerate
a second operative approach with the aim of ensuring the
continuity of the esophagus. Alternatively, a T-tube may be
placed into the perforation for the cases that cannot tolerate
a larger surgical operation (22,33,34).

Drainage of the thoracic perforation may not only
be carried out with the placement of a closed tube
thoracostomy, but also with an operative debridement or
VATS by opening the thoracotomy. For all of the cases, the
mediastinum should be left wide open, and the necrosed
tissues should be debrided. The perforated region is
debrided, and the drainage is carried out with the chest
tube. The serum is given orally or with a naso-gastric
catheter, and the region of the perforation can be washed in

this way (35).

T-tube drainage

Placement of a T-tube, which is a controversial technique
of diversion, is in fact forming an esophagocutaneous
fistule. During the thoracotomy and debridement, the tube
is placed away from the diaphragm and the aorta, to the
region of the perforation. Supporters of that technique
believe that it may be an alternative for a major surgery
such as esophagectomy in the event of a serious level of
damage. A gastrostomy and jejunostomy tube may also
be placed for the purpose of nutrition and drainage. After
recovery of the patient, the T-tube is removed, and recovery
of the perforation is allowed. Recovery and closure of the
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perforation is followed with esophagography (36).

Diversion

Diversion is an operation where the esophageal content is
directed rather than the primary repair of the perforation.
In cases where the repair is not possible due to the fact that
the patient is unstable, that there is a story of an esophageal
disease, that the neighbouring tissues are fragile, and that
the defect is large, it can be applied. Diversion ensures the
control and the drainage of the extraluminal contamination.
Esophagus is directed in the proximal with cervical
esophagostomy, and the remaining esophagus is resected.

Cervical esophagostomy is approximated with left neck
incision. In order to facilitate the esophagostomy process
and the placement of the ostomy device on the anterior
chest wall, the proximal length of the esophagus must be
as much as possible. A subcutaneous tunnel is formed that
reaches the chest wall from over the sternocleidomastoid
muscle, the clavicle muscle and the pectoral muscle. The
esophagostomy process must be carried out in literal
position in order to avoid any complication that might
require tracheostomy. The skin is excised for 1-2 cm as
round in order to prevent any development of narrowness
on the distal point of the tunnel. The proximal end of the
esophagus is withdrawn from the tunnel, and the skin is
identified strongly with absorbable sutures one by one.
The neck incision is irrigated with serum physiological,
and then closed. A drain is placed that reaches the superior
mediastinum from the neck in order to help the drainage of
the mediastinal contamination (37-40).

A flexible fiberoptic laryngoscopy must necessarily
be conducted for those cases in order to evaluate the
postoperative vocal cord functions; the esophagostomy
must be dilated with the help of a finger in order to prevent
the formation of a stricture and reduce the risk of aspiration
pneumony, and a full nutritional support must be provided.
Reconstruction of the esophagus must be typically carried
out 6 months or 1 year after the perforation in order to
ensure full recovery. Retrosternal colon interposition is
generally required in order to ensure the continuity of the
digestive system (41).

Minimally invasive techniques

A trend has developed in the principles of treatment towards
the endoscopic operations such as the fibrin glue injection,
the use of clips, and drug eluting self-expansable stents.
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Endoscopic repair is easy with hemoclip, in addition, it is
considered safe and effective. It has additional advantages
such as less pain in connection with the endoscopic
operation, and a shorter period of hospitalization and a
reduction in costs (42,43).

The endoscopic submucosal fibrin glue injection results
in re-filling of the region of the perforation and in the
stimulation of the granulation formation. The potential
disadvantage of that operation is that it delays starting oral
intake and that it requires multiple endoscopic sessions
for the large perforations (44-46). For this reason, the
endoscopic fibrin glue injection should be only used for
the small esophageal perforations as in the endoscopic clip
(less than 30%). Schubert et al. (47) have reported that they
successfully treated endoscopically 25 of 27 patients who
have mediastinal anastomotic leakage. Endoscopic lavage
and leakage debridement must be carried out before closing
the perforation.

Endoscopical stent placement

Today endoscopic drug eluting stents are used more and
more frequently for the treatment of the thoracic esophageal
perforations. Despite the fact that there is no general rule
on that, a stent may be appropriate in the event of a serious
comorbidity, an advanced stage mediastinal sepsis, a large
esophageal defect or that patient being at a stage where they
cannot tolerate a major surgical intervention (48,49).

Placement of a stent has been found to be ineffective
in the event of an injury on the proximal of the cervical
esophagus or on the gastroesophageal junction, segment
injuries longer than 6 cm, and an anastomotic leakage found
in the more distal conduit section (50,51).

Placement of an endoscopic stent for the esophageal
perforation must be carried out fluoroscopy-guided. First
of all, a diagnostic endoscopy is carried out in order to
determine the exact location of the perforation and measure
the size of the injury. The drug eluting stent must be at least
4 cm longer than the size of the damage. The stent must be
able to cover an area of at least 2 cm from the proximal and
the distal of the perforation. Placement of a stent into the
distal esophagus might cause the distal section of the drug
eluting stent to be found in the stomach lumen. In this case,
tension of the stent, which is formed by radial pressure, is
reduced, and frequency of migration increases. However, it
is critically important that the distal end of the stent be at
that localization in order to completely close and control
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the distal esophageal perforation (52,53).

Placement of an effective stent can restore the integrity
of the lumen, and prevent further extraluminal leakage.
In addition to that, the extraluminal contamination must
be drained for an effective treatment of the esophageal
perforations. A contrasted esophagogram-guided evaluation
is carried out in order to evaluate the stent postoperatively
placed and completely eliminate the perforation. In
the event that the perforation is under control and that
the patient is clinically stable, oral nutrition is started.
Especially the stents that are placed in the distal esophagus
might be followed with plain radiographies in terms of
malposition (52,53).

Resection

Esophagectomy, which is very rarely used today, is the
most appropriate approach both for primary and delayed
reconstruction in some cases. That method is used for
the patients who have a severe sepsis or an underlying
esophageal disease. The indications of the esophagectomy
involves distal obstruction occurring because of a peptic
stricture, neuromotor dysfunction (achalasia containing
megaesophagus), multiple esophageal strictures, corrosive
esophageal burns, intrinsic diseases such as esophageal
reflux or esophagitis, massive necrosis, serious mediastinal
contamination and inflammatory reaction, or early-tried
surgical drainage, or poor closure. Resection helps both
eliminate the underlying disease and ensure the continuity
of the gastrointestinal system (54-56).

In the event of a minimal pleural contamination or
mediastinal restriction, irrigation and debridement of the
contaminated space with the transhiatal esophagectomy
might bring success. For the patients with chronic
perforation who resist the other methods of treatment,
the transthoracic approach might be required for the
sufficient debridement of the mediastinum and the pleural
cavity, or in order to carry out the dissection safely.
Whatever the technique is, restoration for the continuity
of the intestines must be carried out at the time of the
first operation provided that the status of the patient is
not critical. Otherwise, gastrostomy and jejunostomy are
carried out along with the first proximal esophagostomy and
esophagectomy. Reconstruction is carried out with a gastric
tube or a colon placement in a substernal position where
the natural esophageal support does not exist anymore
6 months or 1 year later (57,58).
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Conclusions

Rate of mortality of the perforations in the thoracic region
is higher than in the other regions. Early diagnosis and
treatment are important for minimizing the rate of mortality
of the thoracic esophageal perforation. In the event that a
delay more than 24 h occurs in diagnosis and treatment, the
rate of mortality significantly increases. In the cases where
the pleura with no systemic symptom is intact, conservative
treatment may be implemented. However, primary repair is
the golden selection of a standard treatment for the thoracic
esophageal perforations. Drainage operation alone is not
appropriate for the perforations in that region.

Diversion is indicated for the cases that are not clinically
stable, that are not acceptable for larger surgical operations,
or where a large esophageal injury prevents primary repair.
Esophagectomy is an operation that should be considered
in the event of an end-stage benign esophageal disease
and of a large esophageal damage that prevents primary
repair. Despite the fact that there is no guideline for the
esophageal stents, they might be appropriate in the event
of a serious comorbidity, an advanced mediastinal sepsis
or a large esophageal defect, and when the patient cannot
tolerate a major surgical attempt. Today frequency of use of
minimally invasive attempts for treatment of the esophageal
perforation is increasing more and more.
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