Imaging of esophageal
emergencies
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sophageal conditions such as ob-
Estruction, perforation, inflamma-

tion and infection are common
and may cause patients to present to the
emergency room. The esophagus has tra-
ditionally been examined in great detail
by contrast fluoroscopy or endoscopy,
and subtle pathology may potentially
be missed when depending on CT for
screening evaluation without the mu-
cosal detail provided by contrast esoph-
agography. The presentation of chest
pain without direct trauma should always
include esophageal disease as a differen-
tial diagnosis. Given the increased use of
CT in the emergency room, recognition
of the appearance of various esophageal
pathologies, with the potential to lead
to emergent presentation, is required.
Toward this end, this paper will discuss
inflammation, infection, obstruction,
perforation, trauma, ischemia, and hem-
orrhage of the esophagus.

Normal esophageal anatomy
The esophagus spans approximately
25-30 cm from the lower border of the
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cricoid cartilage to the gastroesoph-
ageal junction. Usually, it descends
along the left of midline in the neck then
deviates to the right throughout most
of its thoracic course. It returns to the
left before entering the diaphragmatic
hiatus at T10. Normal esophageal wall
thickness is considered less than or
equal to 5 mm on CT.! The esophagus is
surrounded by adventitia without a se-
rosa. This lack of serosa permits esoph-
ageal pathology to spread more easily
superiorly into the neck, laterally into
the mediastinum or inferiorly into the
upper abdomen.

Esophageal inflammation/infection
Esophagitis

Infection, radiation, gastroesoph-
ageal reflux and medications can all
cause esophagitis. Esophagitis is in-
flammation of the mucosa with vari-
able involvement of the deeper layers.
The CT findings of infectious esoph-
agitis are nonspecific and insensitive
compared to fluoroscopy and endos-
copy, which are both considered su-
perior for detailed assessment of the
mucosa.! During fluoroscopy, barium
becomes trapped between raised mu-
cosal plaques of candida esophagitis.
Herpes esophagitis is visualized when
barium pools in multiple small ulcers.
Cytomegalovirus and HIV esophagi-
tis present with larger ulcers. Reticular
appearing mucosa in the distal esopha-
gus may be seen with reflux esophagitis
and Barrett’s esophagus. Long segment

mid esophageal esophagitis may be
seen in patients with recent mediastinal
radiation. In contrast, CT findings of
esophagitis — regardless of the underly-
ing cause---include a long segment of
circumferential esophageal wall thick-
ening with or without a “target sign.”
A target sign is caused by mucosal hy-
peremia and submucosal edema. How-
ever, wall thickening and the target sign
were seen in only 55% and 17% of pa-
tients with esophagitis, respectively, in
one study.! Because of these nonspe-
cific findings, CT distinction between
infectious and noninfectious causes of
esophagitis is often difficult.! Details of
clinical history or additional clues such
as a radiation port for thoracic malig-
nancy may be helpful (Figure 1). While
it lacks the mucosal detail that fluoros-
copy provides, CT does offer the advan-
tage of better delineating complications
of esophagitis including perforation,
functional obstruction or aspiration.

Esophageal ischemia

Esophageal ischemia is rare second-
ary to a redundant overlapping blood
supply. The cervical esophagus is sup-
plied by the thyroidal arteries, the tho-
racic esophagus is supplied by the aorta
as well as the intercostal, tracheal and
bronchial arteries, and the abdominal
esophagus is supplied by the left gastric
artery. Esophageal ischemia is often id-
iopathic but secondary causes include
acute traumatic aortic injury, nasogas-
tric tube trauma, severe esophagitis and
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FIGURE 1. Radiation esophagitis. Contrast-enhanced CT
images of the chest show mucosal wall thickening and a sub-
tle “target sign” (arrow). These findings are consistent with
a radiation esophagitis in this patient being treated for lung
cancer.

gastric volvulus (Figure 2). CT find-
ings of ischemic esophagitis overlap
considerably with those of infectious or
inflammatory esophagitis, although the
presence of pneumatosis favors ischemia.

Esophageal obstruction
Foreign bodies

Most ingested objects pass sponta-
neously through the esophagus with-
out intervention. While foreign body
ingestion occurs across all age groups,
esophageal foreign bodies are most often
ingested by children and adult patients
with cognitive defects. Commonly seen
foreign bodies include food boluses, fish
or chicken bones, and coins.? The major-
ity of ingested foreign bodies pass spon-
taneously, but 10-20% of these require
endoscopic removal. Ingested foreign
bodies that would prompt endoscopic
removal include sharp objects, button
batteries, or objects causing obstruc-
tion.? Up to one-third of adult patients
will have an underlying esophageal
stricture contributing to impaction and
approximately 1% of all patients require
surgery for removal.*> When an appro-
priate history is obtained, the diagnostic
workup usually starts with conventional
radiographs, particularly if the object
is radiodense or suspected to be in the
hypopharynx. Fish bones may become
lodged in the hypopharynx, are difficult
to visualize with endoscopy, but are well

FIGURE 2. Esophageal ischemia. Contrast-enhanced CT images of the chest
and upper abdomen show mucosal hyperemia and submucosal edema (arrow)
over a long segment of the distal esophagus. These are nonspecific findings
that could also represent esophageal inflammation, but biopsy showed esopha-

geal ischemia as the underlying cause.

evaluated with CT. The appearance of
esophageal obstruction due to foreign
bodies on CT is variable given the vari-
ety of objects that can be ingested (Fig-
ures 3-5). In addition to localization, CT
also provides the added benefit of identi-
fying complications.

Esophageal strictures

As discussed above, strictures of the
esophagus can cause obstruction which
can lead to presentation to the emer-
gency room. Strictures can be benign
or malignant in etiology. Longstand-
ing gastroesophageal reflux, radiation,
chronic medication-induced esophagitis,
nasogastric intubation, epidermolysis
bullosa and eosinophilic esophagitis are
all possible causes for benign strictures.
Benign strictures usually have smooth
borders and involve a longer segment
of the esophagus. In contrast, malignant
strictures typically involve a shorter
segment of the esophagus with nodular
mucosal-shouldering barium studies can
often differentiate benign from malig-
nant strictures, but strictures with inde-
terminate or malignant features require
further evaluation with endoscopy.® On
CT, submucosal soft tissue attenuation
thickening can be a clue to underlying
malignancy. Advanced stage esophageal
tumors with invasion of adjacent struc-
tures and lymphadenopathy are well
evaluated with CT.’

Esophageal trauma

The esophagus can be injured from
intraluminal and extraluminal causes.
Blunt and penetrating traumatic in-
juries to the esophagus are not com-
monly seen, possibly secondary to its
relative flexibility and protected ana-
tomic location for most of its course.
Traumatic injuries to the esophagus
are associated with serious injuries to
the airway, spine and aorta.? Clinical
symptoms that raise the suspicion of
esophageal injury include chest pain,
especially dysphagia, pneumomedi-
astinum and usually right pleural ef-
fusion. The study of choice to detect
an esophageal injury is traditionally
esophagography with water-soluble
contrast followed by barium. The lat-
ter is due to its generally accepted in-
creased sensitivity for detecting leaks.
However, for patients with blunt or
penetrating trauma, CT is the first-line
modality as it can simultaneously eval-
uate all internal organs rather than just
the esophagus. In these cases, esopha-
geal wall thickening, mediastinal gas
and fluid collections, focal esophageal
defects, pleural effusions, and aspira-
tion are signs of an esophageal injury
(Figure 6).% The more specific subtypes
of esophageal injury after trauma,
ranging from the superficial mucosal
tears to more serious transmural perfo-
rations, are detailed below.
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FIGURE 3. Foreign body obstruction. Con-
trast-enhanced CT of the chest shows a
radiodense object lodged in the mid esoph-
agus (arrow). At endoscopy, a pill package
was retrieved.

Esophageal perforation

A Mallory-Weiss tear is a superficial
mucosal laceration extending longitu-
dinally, often in the distal esophagus.
Similar to Boerhaave syndrome, it typi-
cally results from increased intraluminal
pressure in the setting of emesis. Super-
ficial tears can also occur after stricture
dilation or other endoscopic procedures
(Figure 7). Hematemesis or “coffee
ground” emesis following forceful vom-
iting is the typical clinical presentation of
Mallory-Weiss tears. On barium studies,
contrast will form linear collections in
any lacerations. (Figure 8).° Although
there are no sensitive CT findings, oc-
casionally small foci of gas or punctate
hemorrhage may be present in the distal
esophagus to suggest a tear.’

Esophageal dissection

Intramural dissection and/or hemo-
toma can be considered an intermediate
form of injury between a Mallory-Weiss
tear and transmural perforation. They are
rare forms of esophageal injury, but clin-
ically present similarly to full thickness

IMAGING OF ESOPHAGEAL EMERGENCIES

FIGURE 4. Foreign body obstruction. Con-
trast-enhanced reformatted sagittal CT
image shows a tooth (arrow, A) lodged in
the cervical esophagus. The patient had
facial trauma and symptoms of esophageal
obstruction. The tooth was removed endo-
scopically (B)

FIGURE 5. Foreign body obstruction. Noncontrast-enhanced reformatted sagittal CT image
shows a metal foreign body in the mid-distal esophagus (A). The penny was removed endo-
scopically (B)

FIGURE 6. Gunshot wound. Contrast-enhanced axial CT shows a large liver laceration. Soft
tissue thickening in the distal esophagus is consistent with a complete esophageal transection
(arrowhead). The bullet is seen in the left pleural space, where it rested after ricocheting off
the myocardium (arrow).
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FIGURE 7. Mallory-Weiss tear after stricture dilation. An
upper Gl barium study shows a filling defect in the upper
esophagus (arrow, A) that corresponds to adherent blood
clot following endoscopic dilatation (B*).

FIGURE 9. Esophageal hematoma after central line placement. Noncontrast-enhanced axial
CT of the chest with a reformatted sagittal image shows an extraluminal right internal jugular
central venous catheter abutting the esophagus (A, arrow). The line placement was compli-
cated by an esophageal hematoma (*in B).

tears with symptoms including abrupt
onset of chest pain, dysphagia or he-
matemesis. Although there is sparse data
on this entity in the literature, the most
common cause is recent instrumentation
such as endoscopy or stricture dilatation
(Figure 9). Imaging features on both
esophagraphy and CT may show a sub-
mucosal dissection flap or hematoma.
The appearance of a dissection flap
has been referred to as a “double barrel
esophagus” caused by contrast flowing
into a true and false lumen. Contrast can

accentuate a linear mucosal flap sepa-
rating the two lumens, which has also
been called the “mucosal stripe sign.”>!°
There is a similar appearance on CT.
(Figure 10). The false lumen tends to be
posterior and often better appreciated
on sagittal or coronal reformatted im-
ages. Esophageal dissection can be dis-
tinguished from intramural hematoma
by visualization of contrast in the false
lumen, but there is considerable overlap
between the two subtypes of intramural
perforation (Figure 11).

FIGURE 8. Mallory-Weiss tear. A long
segment, linear collection of barium in the
mid-distal esophagus (arrow) corresponds
with a laceration seen on endoscopy.

Transmural perforation

Full thickness tears of the esophagus
are the most severe form of perforation.
Similar to esophageal dissection, sur-
gery, stricture dilatation, stenting, or
thermal ablation procedures may result
in transmural perforation. Boerhaave
syndrome refers to esophageal rupture
that occurs with vomiting secondary
to incomplete cricopharyngeal muscle
relaxation and increased intraluminal
pressure. In addition, primary or meta-
static esophageal tumor may perforate,
especially after treatment with pallia-
tive dilation and stenting. Regardless
of the cause, complications are more
serious than Mallory-Weiss tears or
esophageal dissection and include me-
diastinitis, pneumonia, empyema and
abscess formation. CT findings include
pneumomediastinum, mediastinal
fluid, pleural effusions and pulmonary
findings of aspiration. If oral contrast
is used, extraluminal contrast may leak
into the mediastinum or peritoneum
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FIGURE 10. Esophageal dissection. Oral contrast-enhanced axial CT FIGURE 11. Intramural esophageal hematoma. Axial Contrast-en-

shows contrast filling a dissected esophagus. A nasogastric tube identifies hanced CT shows a large dissecting intramural hematoma poste-

the true lumen (arrow). rior to the esophagus (*). It compresses the true lumen (containing
a nasogastric tube) anteriorly (arrow).

FIGURE 12. Esophageal perforation. Oral and intravenous contrast-enhanced axial CT shows free air anterior to the liver. Contrast flows out of

a transmural perforation in the distal esophagus near the gastroesophageal junction (A, arrow). A fluid-fluid level with contrast is pooling in the
pelvis (B, arrow)

v Ly FN \
‘ ) .\ L AT &
: : ' (. R A
FIGURE 13. Aortoesophageal fistula. Contrast-enhanced axial CT FIGURE 14. Aortoesophageal fistula. Contrast-enhanced CT coronal

shows esophageal thickening and extraluminal mediastinal gas (arrow)  image shows esophageal wall thickening that abuts a focal outpouching
extending to the surface of an aortic endoluminal stent graft, findings  of the aorta (arrow).

consistent with an aortoesophageal fistula, confirmed operatively.

October 2016 www.appliedradiology.com APPLIED RADIOLOGY’ m 21



IMAGING OF ESOPHAGEAL EMERGENCIES

FIGURE 15. Esophageal hemorrhage. Axial contrast-enhanced CT with a coronal reformatted
image show high attenuation material throughout the distal esophagus with serpiginous areas
of submucosal enhancement (arrow). The patient had bleeding esophageal varices as an
underlying cause.

from the esophagus (Figure 12). In the
setting of trauma if pneumomediasti-
num is seen in isolation, it is unlikely
that esophageal injury is the etiology
given its rarity in blunt force injury.>%!!

Aortoesophageal fistulas
Aortoesophageal fistulas are rare, but
may arise from esophageal perforations.
Over time, the perforation can result in
fistula formation to the aorta, trachea
or pleura. Other primary esophageal
disorders such as esophagitis, foreign
body perforations and advanced esoph-
ageal cancer have all been described as
underlying causes.!'>!3!4 More com-
monly, aortoesophageal fistulas arise
from underlying thoracic aortic disease.
Ruptured thoracic aortic aneurysms or
infected aortic stents can fistulize to the
esophagus. Clinically, patients may pres-
ent with mid-thoracic pain and an epi-
sode of hematemesis which is followed
by a symptom free interval that leads to
massive upper gastrointestinal bleed-
ing. This presentation is known as the
Chiari triad.'>1314 On CT, intravenous
contrast does not need to be seen within
the esophagus: Active bleeding through

a fistula is acutely life-threatening as
the patient can quickly exsanguinate. A
more common CT appearance includes
a focal outpouching of the aorta towards
an area of esophageal wall thickening
with extraluminal gas abutting the aortic
wall (Figures 13 and 14).

Esophageal hemorrhage

A variety of insults can lead to esoph-
ageal hemorrhage including esophagi-
tis with ulceration, esophageal varices,
tumor and Mallory-Weiss tears. Esoph-
ageal varices and Mallory-Weiss tears
are the two most common disorders
leading to bleeding of esophageal or-
igin. Endoscopic and pharmacologic
treatments have substantially decreased
mortality from esophageal bleeding.'®
On CT, findings are similar to small
bowel hemorrhage: High attenuation
blood in the lumen and extravasation
of intravenous contrast are the principal
signs of active bleeding. (Figure 15).

Conclusion

Although the esophagus tradition-
ally has been evaluated with contrast
fluoroscopy, the use of CT in patients

presenting to the emergency room with
symptoms that suggest esophageal pa-
thology is rapidly increasing. Although
some disorders, such as esophagitis,
have a nonspecific appearance relative
to the underlying cause, other conditions
such as esophageal perforation and hem-
orrhage can and should be readily diag-
nosed to guide emergent treatment. It is
therefore incumbent upon the radiologist
in the emergency department to have fa-
miliarity with these conditions to provide
atimely, accurate diagnosis.
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