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Non-iatrogenic esophageal trauma: a narrative review
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Background and Objective: Non-iatrogenic esophageal trauma is a rare entity that has a high morbidity
and mortality. The diagnosis can often be quite challenging, however is critical to perform in a timely
manner. The workup and management of non-iatrogenic trauma continues to evolve, with new innovative
approaches available for both diagnosis and treatment. The aim of this narrative review is to comprehensively
describe the incidence, presentation, workup, treatment approaches and outcomes of non-iatrogenic
esophageal trauma.

Methods: A thorough literature review was performed using full length articles available in English via
PubMed between January 1, 1960 to September 30, 2021, focusing on the epidemiology, workup and
treatment of non-iatrogenic esophageal trauma, including current surgical techniques.

Key Content and Findings: Injuries to the cervical esophagus are more common than injuries to the
thoracic esophagus, occurring more in young males, with significant racial disparity. Penetrating trauma
via gunshot wounds are the most common forms of injury, followed by stab wounds and blunt trauma.
Workup is multimodal and involves a combination of plain radiographs, computed tomography (CT) scans,
endoscopy and fluoroscopy depending of the stability of the patient and associated injuries.

Conclusions: Workup and management of non-iatrogenic esophageal trauma depends on the location and
extent of esophageal injury, and can include observation, debridement and drainage, esophageal diversion,
endoscopic approaches or esophagectomy, with indications, techniques and outcomes described in further

detail in this review.
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Introduction: anatomy of the esophagus

The esophagus is a muscular tube that traverses three
body cavities; the neck, thorax, and abdomen. It sits well
protected posteriorly adjacent to the stout and rigid spinal
column.

The environment in these spaces is, however different.
For example, the thorax, unlike the neck and abdomen,
is in a negative pressure space which effects intraluminal
pressure dynamics and healing. The pressure gradient
from the abdomen to the thorax encourages reflux and
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will draw enteric contents through an esophageal defect
into the pleural space or mediastinum. There are several
other unique characteristics to esophageal anatomy that
complicate surgical treatment of injury. First, the esophagus
has no redundancy thus segmental resections with re-
anastomosis are not possible. Second, it has no serosal lining,
unlike much of the rest of the gastrointestinal tract (1).
Repair of the esophagus can be difficult due to this lack of
strength layer. Finally, the esophagus has a relatively poor,
segmental blood supply, which if damaged can significantly
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Table 1 The search strategy summary
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ltems

Specification

Date of search (specified to date, month and year)
Databases and other sources searched

Search terms used (including MeSH and free text search terms and
filters)

Timeframe

Inclusion and exclusion criteria (study type, language restrictions etc.)

Selection process (who conducted the selection, whether it was
conducted independently, how consensus was obtained, etc.)

15" October 2021
PubMed

Keywords used: esophageal trauma, non-iatrogenic esophageal
trauma, cervical esophageal trauma, abdominal esophageal
trauma, thoracic esophageal trauma

January 1, 1960 to September 30, 2021
Full length publications available in English

Primary authors conducted selection independently

impair healing of a repaired esophageal injury (2,3). All
of these reasons lead to esophageal trauma having a high
morbidity and mortality (3). Non-iatrogenic blunt and
penetrating trauma to the esophagus are a relatively rare
occurrence, compared to iatrogenic trauma (4). The workup
and management of non-iatrogenic trauma continues to
evolve, with new innovative approaches available for both
diagnosis and treatment. The aim of this narrative review
is to comprehensively describe the current incidence,
presentation, workup, treatment approaches and outcomes
of non-iatrogenic esophageal trauma. We present the
following article in accordance with the Narrative Review
reporting checklist (available at https://med.amegroups.
com/article/view/10.21037/med-21-41/rc).

Methods

A thorough literature review was performed using PubMed
between January 1, 1960 to September 30, 2021. Full length
articles in the English language were included in the review
that focused on the epidemiology, workup and treatment
of non-iatrogenic esophageal trauma, including current
surgical techniques. The search strategy is shown in Tuble 1.

Incidence of non-iatrogenic esophageal trauma

The most common causes of full thickness esophageal
injury are spontaneous perforation and iatrogenic injury,
while non-iatrogenic blunt and penetrating trauma to the
esophagus is a relatively rare occurrence (4,5). Among all
trauma patients, the incidence those who have of traumatic
injuries to the esophagus is low from <1% to 10% (3,6-8).
Injuries to the cervical esophagus are more common
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than injuries to the thoracic esophagus, with roughly double
the amount of cervical esophageal traumatic injuries as
compared to thoracic esophageal injuries (9). This is most
likely due to the fact that the cervical esophagus is simply
less protected due to location.

Demographics

The vast majority—60% to 80%—of patients who present
with non-iatrogenic esophageal trauma are young males.
The average age of patients with traumatic esophageal
injuries is late 20s and early 30s (9,10). There is a
disproportionate number of minorities who present with
traumatic esophageal injuries, for example one study showed
that close to 90% of the patients with esophageal trauma
were either black or Hispanic-Americans (11).

Etiology

Globally, penetrating trauma to the esophagus is much
more common that blunt (12,13). Of the different types of
penetrating trauma, in the United States gunshot wound is
the most common form and accounts for 70% to 80% of
all esophageal trauma and stab injuries account for 15% to
20% of esophageal traumatic injuries (14,15). Blunt trauma
is thought to be the predominant force causing esophageal
injury anywhere from 1% to 13% of the time (10,12).
Unlike the aorta and proximal airways, the esophagus is not
at high risk for trauma from a deceleration injury (16).
There have been various retrospective studies looking
at the incidence of blunt and penetrating trauma to the
esophagus using different national databases. As might
be expected, the etiology of trauma is dependent on the
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location of the study. In Scotland, where gun ownership
is quite low, there is a lower incidence of penetrating
esophageal trauma as compared with other countries (8). In
Turkey there is a slightly higher incidence of penetrating
trauma (17,18). In South Africa, there is a higher
incidence of penetrating trauma, more due to knives than
firearms (7). In the United States there is a higher incidence
of penetrating trauma due to gunshot wounds which are
more common than stab wounds (9).

Signs and symptoms

Signs and symptoms of esophageal injury are much less
important than the mechanism of injury, and lack of
symptoms has a poor negative predictive value. Esophageal
injury can present with dysphagia, nausea, hemoptysis,
hematemesis, and hoarseness, among other things. One
common scenario in a patient with esophageal trauma
is pain with swallowing—odynophagia—and difficulty
swallowing oral secretions (1). The Mackler Triad—
chest pain, vomiting, and subcutaneous emphysema is
one constellation of signs and symptoms associated with
esophageal injury (3).

Signs to look for with traumatic injury to either the
cervical or thoracic esophagus are subcutaneous emphysema,
mediastinal ‘crunching’ on auscultation, and stridor (19).
However, signs and symptoms which are concerning for an
esophageal injury are not indicative of an esophageal injury
the vast majority of the time. In a large prospective study
there were 98 patients who underwent an esophagogram
due to high clinical index of suspicion for esophageal injury
due to symptoms or proximity of their external wound to
the esophagus, and only two had an esophageal injury (20).

Workup

The most important initial workup for esophageal injuries,
is a directed physical exam and high clinical suspicion
based on the trajectory or mechanism of injury (9). For
unstable patients the principles of advanced cardiac life
support (ACLS) must be followed, especially in the case
of patients with hemorrhage or an unstable airway, even
if an esophageal injury is suspected (21-23). Timing is of
the utmost importance for successful management of a
traumatic esophageal injury, and any delay can lead to a
higher rate of complications and mortality (24,25).
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X-ray

If a patient is stable, and there is a penetrating injury which
violates the platysma in the neck, there must be suspicion
for esophageal injury. Lateral X-ray of the neck, can be used
in the trauma bay to look for subcutaneous air outside of the
trachea or esophagus when looking for cervical esophageal
injury. Chest X-ray can show pneumomediastinum, widened
mediastinum, pneumothorax, or pleural effusion. All of
these findings should be investigated further to rule out
esophageal traumatic injury.

Computed tomography (CT) scan

When an esophageal injury is considered, CT scan of
the neck, chest, and abdomen should be obtained in the
stable patient. This can help to elucidate the trajectory of
a projectile, or help to show radiographic abnormalities
which would suggest injury to the esophagus. The Western
Trauma Association recommends a CT scan in patients who
are hemodynamically stable and have a penetrating neck
injury, and for all patients for whom a thoracic esophageal
traumatic injury is suspected (19,22). Pneumomediastinum
on CT scan should be investigated further in the setting
of trauma (3). CT scan combined with esophagography
will increase likelihood of a correct diagnosis than if either
modality is used alone (26). Another important use of CT
scanning is to monitor the progress of a patient who had an
esophageal injury to look for signs of complications such
as new fluid or air collections outside of the esophagus as
the patient progresses during their hospital stay after initial
treatment (27).

Esopbagography

For patients who are stable, and the index of suspicion for
a traumatic esophageal injury is high, a more specific test
that can be performed is a contrast esophagography. This
is the standard first step in most centers for stable non-
intubated patients who are able to swallow (7). Sensitivity
for esophageal perforation is 80% to 100% and specificity
is 94% to 100% (19). However, for an esophagogram
to take place the patient must be awake, able to follow
commands, and able to tolerate oral intake. Gastrografin
can be used initially due to its lower risk of causing a
mediastinitis, and barium can be used afterwards due
to its higher diagnostic accuracy (28). One of the main
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downsides of esophagography is that it can have a false
negative rate of 10% to 40% (11). This is especially true in
the cervical esophagus where endoscopy is a more reliable
diagnostic tool (29). Clinical practice guidelines published
in the Fournal of Trauma in 2008 state that the use of either
contrast esophagography or esophagogastroduodenoscopy
(EGD) as an initial diagnostic tool to investigate non-
iatrogenic esophageal trauma are equivocal (21).

Endoscopy

Endoscopy has a number of advantages over esophagography
in the trauma setting. For one, it can be performed in
patients who are intubated, or otherwise unable to follow
commands and swallow, as would be needed to perform an
esophagram. It can be performed in a number of different
settings, including the trauma bay or intensive care unit
expeditiously. It can also be performed in the operating
room not only to help identify an esophageal injury, but
also to help perform a leak test to check the integrity of an
esophageal repair. Esophagoscopy has a >90% sensitivity
and specificity for identifying an esophageal injury (11).
It is more sensitive in the hypopharynx than contrast
esophagography (29). EGD can also be combined with
contrast such that instillation of water- soluble contrast
material through the working channel of the flexible
endoscope (even in combination with post-interventional
CT-scan) can enhance the diagnostic accuracy considerably.

The downsides of EGD as a diagnostic tool for
identifying traumatic injury to the esophagus, is that it is an
invasive procedure, with potential complications although
the actual number of complications from a diagnostic upper
endoscopy is quite low (11). Because esophageal injuries are
so rare and use of upper endoscopy has become so routine—
the number of EGDs that need to be done to identify a non-
iatrogenic traumatic esophageal injury is quite high (30).
Although, because the mortality of a traumatic esophageal
injury is around 20%, and in some studies has been shown
to double if there is a delay in diagnosis many centers favor
using EGD for to aid in diagnosis of an esophageal injury if
the clinical suspicion is high (31-33).

Surgical exploration as diagnostic tool

Mandatory surgical exploration had once been an important
part of the workup for someone with concern for esophageal
trauma (34). This was especially the case for cervical
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penetrating trauma, where it was suggested that surgical
exploration should be performed in all patients who had a
wound which violated the platysma. However, with the high
rate of negative explorations, routine surgical exploration of
the neck, especially in asymptomatic patients with imaging
and endoscopy findings that are negative has fallen out of
favor (21,35).

Cervical esophageal trauma treatment

An algorithm highlighting the approach, workup and
management of cervical esophageal trauma is shown in

Figure 1.

Observation

For patients with confirmed cervical esophageal trauma,
observation alone can be a satisfactory treatment. The
extent of the injury will dictate whether this can be done
safely. For lower grade injuries, such as contusions,
hematomas, or partial thickness laceration, observation is
the standard of care. For lacerations of unknown depth,
often an esophagram is performed to see if there is leakage
of contrast material through the injury. In the cases
where there is contrast extravasation, if it is contained
and not free flowing there are some centers that advocate
observation, and have had reasonable outcomes with this
(36,37). In a contemporary large series on esophageal
trauma 19% of patients with a confirmed esophageal
traumatic injury were treated with observation alone and
had acceptable outcomes; this involves a period on nil per os
(NPO) between 5 to 7 days followed by esophagram and—
if negative—starting a clear liquid diet, followed by diet
advancement over the next 1 to 2 weeks (10). There are
some guiding principles for the selection of patients for
whom one should treat non-operatively. Most important is
that the perforation is contained, it is caught within the first
48 hours, there are minimal symptoms, and there are no
signs of early or developing sepsis (13).

Debridement and drainage

If cervical neck exploration reveals a cervical esophageal
injury which has wound edges that are not clean and easy
to identify, debridement and drainage of the area of injury
without esophageal repair can be done (7,10). A flat drain
is usually placed in the area of the injury which has been
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Management of cervical esophageal trauma

Clinical stability

Stable
v

Lateral neck and chest X-ray
CT neck and chest

Y Y Y

Unstable ﬂ

Proceed to OR

A

. . . . Laryngosco
No evidence Indeterminate Radiographic N esoryha? oscc?y Negative
of leak for leak evidence of leak g phag Py
bronchoscopy
Intubated/ Positive
Awake ——— .
f incapacitated
— Operative
r per IY Observe
Swallow Laryngoscopy Positive exploration
esophagoscopy !
bronchoscopy
Clean tissue with Gross contamination
— Negative — Positive ( healthy edges and damaged tissue 1
Y
. Primary repair +/— ) .
Observe l«— Negative Wide drainage
muscle flap

Figure 1 Management of cervical esophageal trauma. CT, computed tomography; OR, operating room.

debrided, and left it place for several days while the patient
is NPO and fed either with a post pyloric feeding tube or
with total parenteral nutrition (TPN). Once they have been
NPO for several days an esophagogram can be performed
to see if the injury has healed. Once it has healed, the drain
can be removed, and a diet can slowly be reinstated (7).

Repair

When there is an injury that is identified, either on neck
exploration, esophagram, or EGD consideration should be
taken to primarily repair a cervical esophageal traumatic
injury. Overall, esophageal repair is the most common
surgical treatment of traumatic esophageal injury (9,10). In
one of the largest series on non-iatrogenic esophageal injury
87% of patients underwent primary esophageal repair (38).
First and foremost is adequate exposure of the site of
injury through a lateral neck or cervical collar incision.
Extreme care must be taken to avoid injury to the recurrent
laryngeal nerves by identification in the tracheoesophageal
groove. Certainly, a careful inspection of adjacent structures
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including the trachea, thyroid and vasculature is important
to identify adjacent injuries (39). Mobilization of the
esophagus should be as minimal as possible, furthermore, to
avoid injury to the segmental blood supply. Once the injury
is identified, a key step is to divide the muscular layers of
the esophagus above and below the mucosal injury to a
point where the entire length of the mucosal injury can be
clearly seen. There must be clean healthy edges of mucosa
seen and sutured to each other for appropriate closure.
Once the distal and proximal extents of the injury are
clearly seen, the injury should be closed in two layers (39).
The mucosal layer should be closed first, with interrupted
sutures taking care not to take too much tissue and cause a
stenosis. Next, the muscle layer should be closed over the
top of the mucosal repair.

Once the repair is complete, an endoscope can be
advanced into the area of the injury and the esophagus can
be insuftlated while the injury is submerged in saline on
the outside. If there are no bubbles that come through the
injury, this would be considered a negative leak test which
can give reassurance that the injury has been properly
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repaired.

For additional coverage, when tissue viability is a concern
(such as concern for blast injury), a muscle flap buttress can
be placed over the cervical esophageal repair (13). The most
easily available muscle would be the sternocleidomastoid.
This muscle can be detached from either its distal or
proximal insertion—due to its dual blood supply, and
rotated over to cover a repair site. Other available muscles
include the omohyoid or strap muscles. The area of the
repair should have a drain placed in proximity. The patient
should remain NPO for some period of time between at
least 5-10 days afterwards to allow the injury to heal (9).

Esophageal diversion

A rare way to treat a cervical esophageal traumatic injury
is with esophageal diversion. If there is an injury which is
not able to be repaired, the esophagus can be resected and
left in discontinuity (40). The esophagus must be resected
above and below the injury. Once the injured portion of
the esophagus is resected, the esophageal hiatus is closed
and an end esophagostomy is created from the remnant
proximal esophagus in the neck. This can be difficult with
a cervical esophageal injury. Ideally, if esophageal diversion
is performed, there is enough proximal esophagus to make
a diverting esophagostomy below the clavicle (40). If
inadequate length, the ostomy becomes part of the wound
closure. Unfortunately, this is a challenging area to pouch
for saliva management.

Thoracic esophageal trauma treatment

An algorithm highlighting the approach, workup and
management of thoracic esophageal trauma is shown in
Figure 2.

Observation

Once an injury has been identified in the thoracic esophagus,
it must be determined if it is full thickness or not. For low
grade injuries, which are not full thickness it is reasonable to
observe these patients (41). Maintaining them for a period
of time nil per oral and acting quickly if there is any clinical
suspicion of progression of injury is necessary. If there is a
full thickness injury that is contained, it may be reasonable to
observe a patient, however most often full thickness thoracic
esophageal injuries must be intervened upon.
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Endoscopic therapy

In recent years there has been a movement toward
endoscopic therapy of non-iatrogenic esophageal traumatic
injuries (42). As advanced endoscopy continues to evolve
there are more options for non-iatrogenic thoracic
esophageal injuries. For lacerations which are not full
thickness, endoscopic clipping with smaller through the
scope type clips can be used. For larger injuries, including
those that are full thickness, larger over the scope clips can
be used for esophageal repair. Recently, the use of vacuum
assisted dressings (endo sponge) placement has also been
proposed to control extra-luminal sepsis and promoted
wound healing, however has the associated complication
of bleeding up to 10% of the time. This vacuum system is
replaced endoscopically every 48-72 hours until the defect
is closed (43).

More commonly, stents are being placed at the site of
an esophageal injury (44,45). When they are successful,
stents can be a cost effective, less morbid, and well tolerated
option for esophageal repair. However, if they are not
effective, a traumatic injury which may have initially been
able to be repaired may require an esophagectomy—due to
prolonged spillage and surrounding soilage—which is much
more morbid and has a higher mortality rate than an early
esophageal repair (46). To be effective a covered stent must
be used. The perforations cannot be greater than 6 cm.
Stents are less commonly used in the proximal cervical
esophagus due to an uncomfortable globus sensation they
can produce. Stents at the gastro-esophageal junction are
also less effective because at this location there is a higher
risk of stent migration into the stomach or incomplete
coverage of an injury at the gastroesophageal (GE) junction.

There is a limited amount of data available regarding
stents for traumatic esophageal injury, because it is such
a rare occurrence. Based on a recent study, there seems
to be a higher risk of leak when patients are treated with
an esophageal stent as opposed to esophageal repair,
with reported leak rates as high as 80% (10). If a non-
iatrogenic thoracic esophageal injury is identified, and
stenting is used, the body cavity—usually the pleural space,
or mediastinum—which was contaminated by any spillage
from the injury must have source control either surgically
or with drain placement. When the pleural space needs to
be drained surgically, it is reasonable to use a minimally
invasive approach such as video-assisted thoracoscopic
surgery (VATS). Covered stents have a tendency to migrate,
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Management of thoracic esophageal trauma

Clinical stability
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Figure 2 Management of thoracic esophageal trauma. CT, computed tomography; OR, operating room; EGD, esophagogastroduodenoscopy.

so it is recommended that they are fixed in place either
with a clip, endoscopic stitch, or bridle (47). In stenting for
esophageal perforation of any kind, the rate of endoscopic
reintervention has been reported to be as high as 17%
and surgical intervention after stent placement as high as

9.7% (48).

Esophageal repair

The most conventional and common way to treat a non-
iatrogenic esophageal injury is with an esophageal repair.
The location of the injury will dictate the approach. If the
injury is in the proximal to mid thoracic esophagus, a right
sided thoracotomy should be performed. If the injury is
in the distal thoracic esophagus, a left sided thoracotomy
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is used. Video assisted approaches either robotic of VATS
are not advocated by the authors due to the emergent,
time sensitive, and high associated morbidity and mortality
involved with non-iatrogenic esophageal trauma. When
making a thoracotomy to explore, and potentially repair a
thoracic esophageal injury, it may be useful to harvest an
intercostal muscle flap on the way in to use for coverage.
The repair itself is performed with the same principles in
the chest as it is in the neck. All devitalized tissue must be
cleared away. The mucosal injury must be fully exposed
by dividing esophageal muscle above and below the most
proximal and distal areas of the mucosal injury. Once
the injury is fully exposed, the mucosal defect should be
repaired and the muscle should also be closed above this
area. Flap buttress of the repair is advised. If an intercostal
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muscle flap was taken on the way into the chest this is a
good well vascularized option for tissue coverage. Use of
pericardium, diaphragm, serratus, latissimus, rhomboid,
and thymus have also been described (28). As a last resort, a
pleural flap can be developed from the chest wall and draped
over the injury; this is known as a Grillo flap (49). The
site of the repair should be well drained, and the patient
should remain NPO for some time after surgery to give
the esophagus time to heal. Even with appropriate repair
following all of the guidelines mentioned above, there is a
10-30% incidence of leak after a cervical esophageal repair
and 17% after thoracic esophageal repair (37).

Esophagectomy

If there is a substantial injury to the thoracic esophagus,
or if there is a delay in diagnosis and it does not look as if
the esophagus can be repaired, an esophagectomy can be
performed (50,51). The safe and quick salvage operation
is esophageal resection, without reconstruction, and with
creation of an end cervical esophagostomy. Before this
operation is started, feeding access must be considered. A
percutaneous endoscopic gastrostomy tube can be placed at
the beginning of the case, before the thoracotomy for the
esophageal resection. This avoids operating in the abdomen
because, at the time of eventual esophageal reconstruction,
there will be fewer adhesions.

The side of the thoracotomy will be dictated by the
site of the injury, and the site of any signs of pleural
contamination. The esophagectomy then requires
resection of the distal esophagus past the portion of the
esophagus that is injured in the chest. Next, the esophageal
hiatus is closed. The rest of the esophagus in the chest is
mobilized as high up into the neck as possible. Notably,
this dissection is much more commonly performed from
the right chest but can be accomplished from the left,
similar to the performance of a left-sided thoracoabdominal
esophagectomy. If there is significant spillage or infection in
the pleural space, this must be fully debrided and drained.
Chest tubes are placed for continued wide drainage. Then,
after the chest is closed, the patient is transitioned from
a lateral position to a supine position, and the proximal
esophagus is approached through the neck. An incision is
made parallel to the sternocleidomastoid muscle near the
sternal notch. The esophagus is dissected out of the space
between the trachea and the spine, taking care to avoid
injury to the recurrent laryngeal nerve. Once the esophagus
is encircled and brought through the cervical incision,
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it is then tunneled subcutaneously below the level of the
clavicle, and brought out through the skin as a cervical end
esophagostomy. The authors strongly discourage leaving
a blind-ended esophagus with a nasogastric (NG) drain in
position unless stability of the patient demands this. This
blind stump will rupture within days due to the force of
contained esophageal peristalsis despite drainage. If this
must be done, plans must be made for operative diversion as
soon as medically possible.

Once the patient has stabilized, after a delay of three to
six months esophageal reconstruction can be considered.
Reconstruction is preferentially performed with a substernal
gastric pull up, but can also be performed with a colon or
jejunal interposition if the stomach is not available.

T tube

For high grade thoracic esophageal injuries which are not
amenable to repair, and for which esophagectomy is too
high-risk endeavor due to comorbidities, or other injuries,
a T tube can be used. The T tube is placed in to the
esophagus with one limb going proximal in the esophagus,
one limb going distal in the esophagus, and the draining
end coming out of the chest (52). This T tube will stay in
place for an extended period of time usually 6-8 weeks.
Once the tract around the draining end has matured, and
the original injury has healed, the T tube can be removed
endoscopically to avoid more trauma to the healing track.
Once removed the track that it was coming through closes.
In a large meta-analysis, which looked at overall mortality
for esophageal repair using a T tube, mortality in those
having T tube repair was 20% (51).

Abdominal esophageal trauma treatment

An algorithm highlighting the approach, workup and
management of abdominal esophageal trauma is shown in
Figure 3. Due to such a short segment of the esophagus
being contained in the abdomen, the incidence of
abdominal esophageal trauma is lower than that of either
the cervical or thoracic esophagus (14,17,30). When an
injury is identified in the abdominal esophagus it is most
often approached with a laparotomy. If the injury extends
to the thoracic esophagus, the hiatus can be opened,
in order to visualize the full extent of the injury. If the
exposure remains insufficient with this maneuver, a separate
thoracotomy can be performed. If the injury is known to
be long base on pre-operative workup, a thoracoabdominal

Mediastinum 2022;6:23 | https://dx.doi.org/10.21037/med-21-41



Mediastinum, 2022

Page 9 of 13

Management of abdominal esophageal trauma
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Figure 3 Management of abdominal esophageal trauma. CT, computed tomography; OR, operating room; EGD, esophagogastroduodenoscopy.

incision can also be used from the beginning.

As with the thoracic esophagus, an injury to the
abdominal esophagus should be primarily repaired if
possible. The site of primary repair should be covered with
vascularized tissue. In the abdomen omentum can be used.
Additionally, a Nissen fundoplication can also be used.
The use of minimally invasive laparoscopic exploration and
repair in the setting of non-iatrogenic esophageal trauma is
not advocated by the authors.

Associated injuries

Due to the nature of non-iatrogenic trauma and the
relatively protected location of the cervical esophagus,
injuries of the cervical esophagus will often be affiliated

© Mediastinum. All rights reserved.

with associated injuries (9). When esophageal injuries are
combined with injuries to other organs, it is more likely due
to gunshot injury than any other injury due to the deeper
penetration that occurs with these (39). The most common
associated injury is an injury to the trachea (9). When
both the esophagus and the trachea are injured, mortality
can double compared with esophageal injury alone (18).
When both the esophagus and the trachea have significant
injury, the overall morbidity is high, 74% in one large
series (39). Complications include trachea-esophageal
fistulas, carotid artery rupture, esophageal leaks, and
mediastinal abscesses. In order to avoid these potentially
devastating complications, when a trauma requires repair
of both the esophagus and trachea placing a muscle flap
between the repairs is advocated (39).
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The next most common associated injury is any injury
to major vessels in the neck and the cervical esophagus (9).
If both of these structures are damaged enough to require
repair, placing a muscle flap between the repairs can help
avoid late complications (53). Such complications include
carotid artery pseudoaneurysm or carotid artery blow out.
Esophageal trauma associated with a major vascular injury
will have a higher mortality (54).

Other associated injuries that have been described are
injuries to the thyroid, spinal cord, recurrent laryngeal
nerve, lung, and thoracic duct (9).

Outcomes
Mortality

The mortality associated with non-iatrogenic trauma to
the esophagus is high. Overall mortality in numerous
studies place this number between 20% to 70% (8,9,15,55).
In a contemporary retrospective review of the National
Trauma databank the overall mortality associated with a
non-iatrogenic esophageal injury is 14% for thoracic and
8% for cervical injury (6). Mortality is higher in patients
with thoracic esophageal trauma as compared with cervical
esophageal trauma, with some series showing double the
mortality for thoracic esophageal injuries when compared
with cervical (3,9). In one large series mortality was highest
for thoracic esophageal injuries at 35%, followed by cervical
which had a mortality of 15% (38). In the National Trauma
Databank study, a higher mortality was associated with
thoracic esophageal injury, delay in treatment, a higher
grade injury, and older age (6).

When initial presentation is stratified by the Pittsburg
Severity Score which is a measurement of the severity of
an esophageal perforation the patients with the highest
Pittsburgh Severity Score had an 18-fold higher chance
of mortality than those with the lower Pittsburgh Severity
Score (56). The injury severity score (ISS) is also well
correlated with mortality, the higher the ISS the higher the
mortality (3). Blunt injury to the cervical esophagus has a
reported mortality of 20%, whereas penetrating cervical
esophageal injury has a lower mortality at roughly 10%
(6,57). Time to treat, from initial presentation to definitive
management seems to be one of the most important factors
in influencing mortality (9,58). A delay in diagnosis of
an esophageal injury can lead to mortality of up to 60%
in some series (6,54,59). This is most likely due to an
unrecognized sepsis that can occur due to spillage of enteric

© Mediastinum. All rights reserved.
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contents through an esophageal injury. Late mortality is
associated with sepsis or fistula formation (9).

Morbidity

Patients who suffer from esophageal trauma, have a high
rate of complications, approaching 50% (3). Increased
morbidity is seen in patients who have blunt esophageal
trauma as compared with penetrating esophageal trauma.
Specifically, the incidence of infectious complications
and fistula formation is higher in the blunt group as is
total hospital length of stay (10). When there is a delay
between presentation and surgery, for patients who
require an operation, the morbidity has been found to
increase (14).

When esophageal trauma has associated injuries in the
vicinity of the esophageal injury such as tracheal or carotid
injury, the mortality also increases significantly. These
associated injuries are a marked of more severe trauma,
can be more difficult to fix, and can be associated with late
complications.

In patients who are treated with an esophageal repair, the
leak rate can be as high as 30% and 40% of patients who had
an esophageal repair may need subsequent procedures after
their repair (17). Late complications include infection from
empyema, abscess, fistula, and esophageal stricture (19).

Conclusions

Non-iatrogenic esophageal trauma is a rare entity that has
a high morbidity and mortality. The diagnosis can often be
quite challenging, however is critical to perform in a timely
manner.

Workup is multimodal and involves a combination of
plain radiographs, CT scans, endoscopy and fluoroscopy
depending of the stability of the patient and associated
injuries. Management depends on location and extent of
esophageal injury, and can include observation, debridement
and drainage, esophageal diversion, endoscopic approaches
or esophagectomy. Experienced multidisciplinary
esophageal teams are important for optimal outcomes.
These teams include emergency room physicians,
thoracic surgeons, general surgeons, otolaryngologists,
gastroenterologists, radiologists, and nutritionists.
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