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Esophageal neoplasms have a wide spectrum of clinical features, pathologic 
findings, and imaging manifestations. Leiomyomas are the most common 
benign esophageal neoplasm, typically appearing as smoothly marginated 
intramural masses. Fibrovascular polyps arise in the cervical esophagus, 
gradually elongating as they are pulled inferiorly by esophageal peristal-
sis. Granular cell tumors are generally incidental small intramural masses 
with an appearance similar to that of leiomyomas. Malignant esophageal 
neoplasms are a common cause of cancer mortality, particularly squamous 
cell carcinoma (SCC) and adenocarcinoma. Both of these tumors oc-
cur in older men, most often appearing as irregular infiltrative lesions at 
barium examination, with evidence of tumor spread beyond the esophagus 
at cross-sectional imaging. Adenocarcinoma arises from Barrett esophagus 
and is much more likely than SCC to involve the gastroesophageal junc-
tion. Esophageal involvement by lymphoma is usually secondary to tumor 
spread from the stomach or mediastinum. Spindle cell carcinoma is a 
biphasic malignancy with carcinomatous and sarcomatous elements that 
forms a bulky polypoid intraluminal mass. Neuroendocrine carcinoma is 
an aggressive neoplasm that may be hypervascular and is usually associated 
with metastatic disease at presentation. Understanding the imaging appear-
ances and pathologic bases of esophageal neoplasms is essential for their 
detection, differential diagnosis, staging, and treatment planning.

radiographics.rsna.org

From the Radiologic  
Pathology Archives1

Esophageal Neoplasms: Radiologic-
Pathologic Correlation2

Abbreviations: FDG = fluorine 18 fluorodeoxyglucose, GIST = gastrointestinal stromal tumor, H-E = hematoxylin-eosin, HIV = human immu-
nodeficiency virus, SCC = squamous cell carcinoma,

RadioGraphics 2013; 33:1083–1108 • Published online 10.1148/rg.334135027 • Content Codes:     
1Supported by the American Institute for Radiologic Pathology (AIRP), the Joint Pathology Center (JPC), and Uniformed Services University of the 
Health Sciences (USU).

2From the American Institute for Radiologic Pathology, 1010 Wayne Ave, Suite 320, Silver Spring, MD 20910 (R.B.L.); Department of Radiology, 
University of Chicago Medical Center, Chicago, Ill (R.B.L.); Department of Radiology and Radiological Sciences, Uniformed Services University 
of the Health Sciences, Bethesda, Md (R.B.L.); the Joint Pathology Center, Silver Spring, Md (A.K.M.); Department of Radiology, Hospital Clínico 
San Carlos, Madrid, Spain (P.R.); and Department of Radiology, Perelman School of Medicine at the University of Pennsylvania, Philadelphia, Pa 
(M.S.L.). Received March 20, 2013; revision requested April 17 and received May 17; accepted May 20. For this journal-based SA-CME activity, the 
authors P.R. and M.S.L. have disclosed financial relationships (see p 1106); the other authors, editor, and reviewers have no relevant relationships to 
disclose. Address correspondence to R.B.L. (e-mail: rachellewis@acr.org).

The opinions and assertions contained herein are the private views of the authors and are not to be construed as official or as representing the views 
of the Department of Defense or U.S. Government.

SA-CME

See www.rsna 
.org/education 

/search/RG

LEARNING 
OBJECTIVES 
FOR TEST 6

After completing this  
journal-based SA-

CME activity, partic-
ipants will be able to:

■■ Describe the clini-
cal and pathologic 
features of esopha-
geal neoplasms.

■■ List the imaging 
characteristics of 
esophageal neo-
plasms.

■■ Discuss the dif-
ferential diagnosis 
for esophageal neo-
plasms.



1084  July-August 2013	 radiographics.rsna.org

Introduction
Esophageal neoplasms comprise a diverse spec-
trum of tumors in terms of clinical course, un-
derlying pathologic features, and imaging mani-
festations. Esophageal cancer is an important 
cause of mortality, representing the eighth most 
common malignant tumor and sixth most com-
mon cause of cancer death worldwide (1). Benign 
esophageal tumors, while uncommon compared 
with esophageal carcinoma, can cause dysphagia 
and occasionally have dramatic clinical outcomes 
such as sudden death. Imaging is essential for 
detection, diagnosis, staging, and treatment plan-
ning of esophageal neoplasms.

In this article, we review the clinical character-
istics, pathologic features, and imaging appear-
ances of esophageal neoplasms with emphasis on 
radiologic-pathologic correlation. Esophageal tu-
mors can be classified into epithelial neoplasms, 
nonepithelial neoplasms, and tumorlike lesions 
(Table). The most common benign and malig-
nant neoplasms—leiomyoma, SCC, and adeno-
carcinoma—will be emphasized. Fibrovascular 
polyp, granular cell tumor, lymphoma, spindle 
cell carcinoma, neuroendocrine neoplasms, and 
other rare neoplasms are also discussed.

Benign Esophageal Neoplasms
Benign tumors represent 20% of esophageal 
neoplasms at autopsy (2). Since many of these 
tumors are small and do not cause symptoms, 
less than 1% of esophageal tumors that come to 
clinical attention are benign (3). General imaging 
findings of benign tumors include a smooth in-
tramural or intraluminal mass without ulceration 
or nodularity at barium examination and absence 
of peritumoral invasion, lymphadenopathy, or 
distant metastases at cross-sectional imaging.

Leiomyoma
Leiomyomas are neoplasms of mature smooth 
muscle cells and are the most common benign 
esophageal neoplasm, although they are about 
50 times less common than esophageal carci-
noma (4). They are also the most common mes-
enchymal tumor of the esophagus, unlike in the 
remainder of the gastrointestinal tract, where 
GISTs predominate.

Esophageal leiomyomas are nearly twice as 
common in men as in women and have been 
reported in patients between 4 and 81 years of 
age, although they rarely occur in the pediatric 
population (5,6). Most patients are asymp-
tomatic, but dysphagia and pain may develop, 
depending on the size of the lesion and amount 
of encroachment on the esophageal lumen. Un-
like patients with malignant esophageal tumors, 

Classification of Esophageal Neoplasms

Epithelial neoplasms
  SCC
  SCC variants
    Spindle cell carcinoma
    Basaloid squamous carcinoma
    Verrucous carcinoma
  Squamous papilloma
  Adenocarcinoma
  Adenosquamous carcinoma
  Adenoma
  Neuroendocrine neoplasms
  Salivary gland–type tumors
    Adenoid cystic carcinoma
    Mucoepidermoid tumor
    Pleomorphic adenoma
Nonepithelial neoplasms
  Leiomyoma
  GIST
  Sarcomas, particularly leiomyosarcoma
  Lymphoma
  Metastasis
  Malignant melanoma
  Granular cell tumor
  Hemangioma
  Schwannoma
  Neurofibroma
  Glomus tumor
Tumorlike lesions
  Glycogenic acanthosis
  Duplication cyst
  Fibrovascular polyp
  Inflammatory fibroid polyp

Note.—GIST = gastrointestinal stromal tumor, 
SCC = squamous cell carcinoma.
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Figure 1.  Esophageal leiomyoma in a 27-year-old man with an incidental mass found at chest radiography for tu-
berculosis screening. (a) Photograph of the sectioned gross specimen shows a tan lobular mass without necrosis. 
(b) Photomicrograph (scanning magnification, hematoxylin-eosin [H-E] stain) shows a well-demarcated lesion (*) 
composed of spindle-shaped smooth muscle cells that arises from the muscularis propria. (c) Axial contrast mate-
rial–enhanced computed tomographic (CT) image shows a large esophageal mass with homogeneous attenuation and 
scattered punctate calcifications (arrows). (d) Image from endoscopic ultrasonography (US) shows a large hypoechoic 
mass with an echogenic focus (arrow), a finding compatible with a small area of calcification.

affected individuals usually have long-standing 
symptoms, with a duration of more than 2 years 
in most cases (4). Treatment options include 
endoscopic resection, surgical enucleation, and 
observation. Esophageal leiomyomas have a be-
nign clinical course and typically do not recur 
after surgery.

Pathologic Features.—Leiomyomas are usu-
ally less than 3 cm in size and are found pre-
dominantly in the middle and lower thirds of the 
esophagus, the portion of the esophagus lined 

by smooth muscle (7). They appear grossly as 
smooth or slightly lobulated masses and have a 
whorled appearance (Figs 1, 2). Leiomyomas 
occasionally may contain dense areas of calci-
fication, but cystic degeneration, necrosis, and 
ulceration almost never occur. These tumors may 
arise from the muscularis mucosae or muscularis 
propria layers of the esophageal wall; 97% are 
intramural, with 10% of these having a circum-
ferential growth pattern (4).



1086  July-August 2013	 radiographics.rsna.org

Figure 2.  Esophageal leiomyoma in a 72-year-old man with a 3-month history of dysphagia. (a) Photograph of the 
sectioned gross specimen shows a tan nodular mass. (b) Spot image from double-contrast esophagography shows a 
smoothly marginated filling defect (arrow) that forms a slightly obtuse angle with the adjacent esophageal wall. This 
appearance is characteristic of a submucosal mass. (c, d) Axial contrast-enhanced CT (c) and fused positron emis-
sion tomographic (PET)/CT (d) images show a homogeneous soft-tissue–attenuation mass in the distal esophagus 
with avid uptake of fluorine 18 fluorodeoxyglucose (FDG).

Microscopically, esophageal leiomyomas con-
sist of an interlacing or palisading pattern of spin-
dle cells with eosinophilic cytoplasm (Fig 1). The 
cells have a bland appearance without nuclear 
pleomorphism, and there is little to no mitotic ac-
tivity. Fibrous tissue is intermingled, and areas of 
dense collagen can become calcified. Immunohis-
tochemical analysis helps distinguish esophageal 
leiomyomas from GISTs, as the former are nega-
tive for CD117 and CD34.

Imaging Features.—Esophageal leiomyomas are 
sometimes seen as mediastinal masses at chest 
radiography, with an abnormal azygoesophageal 
line and occasional coarse calcification (8,9). At 
barium examination, leiomyomas exhibit the typi-
cal findings of an intramural mass, appearing as 
smooth-surfaced crescent-shaped filling defects 
that form right angles or slightly obtuse angles 
with the adjacent esophageal wall (Fig 2) (10). 

They can occasionally encircle the esophagus, 
producing a short stricture (8).

At cross-sectional imaging, esophageal leio-
myomas are smoothly marginated homogeneous 
masses in the mid to lower esophagus, occasion-
ally containing areas of calcification (Fig 1). These 
tumors are isoattenuating or hypoattenuating to 
muscle at nonenhanced CT and slightly hyperin-
tense at T2-weighted magnetic resonance (MR) 
imaging (Fig 3). They demonstrate homogeneous 
enhancement without necrosis (8).

Endoscopic US can facilitate diagnosis and 
guide the treatment approach by demonstrating 
which layer of the esophageal wall is involved. 
Endoscopic US findings of a homogeneous 
hypoechoic mass in the muscularis mucosae, 
submucosa, or muscularis propria with an intact 
overlying mucosa have a diagnostic accuracy of 
89% for esophageal leiomyoma (11). Results of 
FDG PET are usually negative in patients with 
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Figure 3.  Esophageal leiomyoma in a 14-year-old girl with a 5-year history of dysphagia. (a) Axial T1-weighted MR 
image shows a homogeneous midesophageal mass that is isointense to muscle. (b) On an axial T2-weighted MR im-
age, the mass has homogeneous signal intensity that is slightly hyperintense to that of muscle.

leiomyomas, as these tumors have a low mitotic 
rate, although uptake has occasionally been re-
ported (Fig 2) (12).

The differential diagnosis for intramural lesions 
in the esophagus also includes duplication cysts, 
granular cell tumors, GISTs, lymphoma, and he-

Figure 4.  Communicating esophageal 
duplication cyst in a 42-year-old woman 
with epigastric pain. (a) Spot image 
from double-contrast esophagography 
shows a barium- and air-filled out-
pouching with a narrow neck (arrow) 
that extends from the right lateral wall of 
the distal thoracic esophagus. (b) Axial 
contrast-enhanced CT image shows a 
paraesophageal mass containing debris 
and air. (c) Photograph of the sectioned 
gross specimen shows a thick-walled 
cyst with divided communication with 
the esophagus (arrow).

matogenous metastases. Duplication cysts are the 
second most common benign esophageal lesions 
after leiomyomas, but usually manifest in childhood 
and have typical findings of cysts with all imaging 
modalities. Rarely, duplication cysts may commu-
nicate with the esophageal lumen (Fig 4). Granular 
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Figure 5.  Esophageal leiomyomatosis in a 15-year-old boy with Alport syndrome and a 1-year history of worsening 
dysphagia. (a) Axial contrast-enhanced CT image shows marked circumferential thickening of the lower thoracic 
esophagus extending to the gastroesophageal junction. (b) Photograph of the sectioned gross specimen shows 
abrupt enlargement of the muscular layer of the esophageal wall (arrows) with a tan, whorled cut surface.

cell tumors of the esophagus may be indistinguish-
able from leiomyomas but are much less common 
and tend to be multiple (13).

Calcification has been reported to be a spe-
cific finding of leiomyomas but can also occur in 
esophageal GISTs (14,15). Large GISTs may be 
differentiated by central low attenuation second-
ary to necrosis or cyst formation. Small GISTs 
may be homogeneous intramural masses indistin-
guishable from leiomyomas; however, small leio-
myomas are relatively more common. In a study 
of small incidental mesenchymal tumors, 80 
esophageal leiomyomas were identified compared 
with nine esophageal GISTs (16). Esophageal 
lymphoma and metastatic disease usually occur 
in the setting of contiguous invasion or wide-
spread disease (7).

Esophageal Leiomyomatosis.—There are rare 
cases of diffuse proliferation of smooth muscle in 
the wall of the esophagus that is indistinguishable 
pathologically from the appearance of multiple 
leiomyomas; this entity has been described as 
leiomyomatosis. Esophageal leiomyomatosis can 
be familial, occurring in patients with Alport syn-
drome, where it is related to a germline deletion 
of collagen IV subunit genes on the X chromo-
some (7). Leiomyomatosis can also occur as an 
isolated condition or can be associated with leio-

myomas of the tracheobronchial tree and genital 
tract. This condition usually manifests in child-
hood or early adulthood.

Marked homogeneous thickening of the distal 
esophageal wall is seen at CT (Fig 5) and MR 
imaging, with tapered narrowing of the distal 
esophagus at barium esophagography (17,18). 
This appearance can mimic achalasia at barium 
examination, but the thickened distal esophageal 
wall may extend across the gastroesophageal 
junction, producing a pair of smooth indentations 
on the adjacent gastric fundus, a finding sugges-
tive of the correct diagnosis (17).

Fibrovascular Polyp
Fibrovascular polyps are intraluminal esophageal 
polyps that consist of varying proportions of fi-
brous and adipose tissue with associated blood 
vessels. Because of these pathologic components, 
fibrovascular polyps have also been referred to 
as hamartomas, lipomas, fibromas, fibrolipomas, 
fibromyxomas, and fibroepithelial polyps. It is 
widely held that they result from loose submu-
cosal tissue in the Laimer triangle, just inferior 
to the cricopharyngeus, that elongates over time 
from peristalsis.

Fibrovascular polyps represent only approxi-
mately 1%–2% of benign esophageal tumors, but 
are widely known for a rare but spectacular form 
of clinical presentation when these polyps are 
regurgitated into the pharynx or even the mouth 
(Fig 6), with possible asphyxia and sudden death 
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(19). In a review of 75 patients, there was a slight 
male preponderance and an average age of 53 
years, with a range of 1–88 years. Dysphagia was 
the most common presenting symptom, found 
in 69% of patients, followed by regurgitation of 
the polyp, a foreign-body sensation, and respira-
tory symptoms ranging from cough to respiratory 
distress (20). Rarely, ulceration of the tip of the 
polyp can cause bleeding.

Surgical removal is recommended to treat the 
symptoms and avoid the risk of sudden death. 
Recurrence has been reported in about 10% of 
patients, and there are sporadic descriptions of 
malignant transformation to SCC, adenocarci-
noma, or sarcoma (20,21).

Figure 6.  Fibrovascular polyp in a 49-year-
old man with a 1-year history of dysphagia and 
a 5-year history of intermittent regurgitation 
of a mass. (a) Photograph of the patient’s face 
shows a flesh-colored polypoid mass protrud-
ing from his mouth. (b) Photograph from 
upper endoscopy shows an intraluminal mass 
with a pedicle (arrow) attached to the cervical 
esophagus. (c) Spot image from double-
contrast esophagography shows a smooth, 
sausage-shaped mass (arrow) extending proxi-
mally into the cervical esophagus.

Pathologic Features.—Fibrovascular polyps ap-
pear grossly as elongated intraluminal masses 
that originate from the cervical esophagus near 
the level of the cricopharyngeus (Fig 6) or oc-
casionally from the lower hypopharynx. Most 
of these polyps are 7 cm or longer at the time of 
presentation and can extend as far as 20 cm into 
the distal esophagus, occasionally traversing the 
gastroesophageal junction to enter the gastric 
fundus (22).

At pathologic examination, fibrovascular pol-
yps have a white myxoid appearance mixed with 
yellow adipose tissue. Microscopic examination 
reveals varying amounts of adipose tissue and 
loose or dense fibrovascular tissue, covered by 
normal squamous epithelium (Fig 7).
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Figure 8.  Fibrovascular polyp in a 60-year-old man with a history of dysphagia. (a) Sagit
tal nonenhanced CT image shows a long polypoid mass with fat (straight arrows) and 
soft-tissue (arrowhead) components. The pedicle (curved arrow) extends to the cervical 
esophagus. (b) Photograph of the sectioned gross specimen shows a nodular, tan-yellow 
cut surface. The mass extended into the stomach, with the location of the gastroesophageal 
junction marked in green.

Figure 7.  Fibrovascular polyp in a 64-year-old man with a 6-year history of dysphagia. (a) Axial contrast-enhanced 
CT image shows an intraluminal esophageal mass with predominantly fat attenuation. (b) Photomicrograph (scan-
ning magnification, H-E stain) shows esophageal squamous mucosa with submucosal expansion by fibroadipose tis-
sue and chronic inflammatory cells.

Imaging Features.—At chest radiography, fi-
brovascular polyps may manifest as lobulated 
superior right-sided mediastinal masses on fron-
tal views and retrotracheal masses with anterior 
deviation of the trachea on lateral views (23). At 
barium examination, a sausage-shaped intralumi-
nal mass originating from the cervical esophagus 
is characteristic, although the proximal pedicle 
is usually not identified (Fig 6) (23). The polyp 
may extend inferiorly as far as the upper, middle, 

or distal esophagus or even into the stomach (Fig 
8), depending on its length (23,24).

The cross-sectional appearance of fibrovascu-
lar polyps depends on the proportions of fat and 
fibrous tissue in these lesions. A heterogeneous 
appearance may be seen, with areas of fat attenu-
ation, hyperechogenicity, or high T1 signal from 
adipose tissue mixed with areas of soft-tissue at-
tenuation, hypoechogenicity, or low T1 signal from 
fibrovascular tissue, or one component may pre-
dominate (Figs 7, 8) (23,25,26). Punctate calcifi-
cation has occasionally been noted at CT (23,27).
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Granular Cell Tumor
Described by Abrikossoff in 1926 (28), granu-
lar cell tumors are rare neoplasms originating 
from Schwann cells. They were formerly thought 
to have muscle derivation and therefore called 
granular cell myoblastomas. Granular cell tumors 
are most commonly found in the skin, subcutane-
ous tissue, and tongue. Approximately 5%–8% 
arise in the gastrointestinal tract, and one-third of 
these tumors arise in the esophagus (13,29).

Granular cell tumors have a slight female predom
inance and can occur at any age, most commonly 
in the 5th decade (30). The vast majority of esopha-
geal granular cell tumors are small tumors discov-
ered incidentally at autopsy or endoscopy (29,31). 
Larger lesions occasionally may cause dysphagia.

Figure 9.  Granular cell tumor in a 20-year-old man 
with a 3-year history of dysphagia. (a) Spot image from 
single-contrast esophagography shows a smoothly mar-
ginated filling defect (arrows) in the lower esophagus. 
(b) Endoscopic US image shows an oval hypoechoic 
mass arising from the submucosa. (c) Photograph from 
upper endoscopy shows a submucosal mass and mild 
esophagitis. (d) Photomicrograph (original magnifica-
tion, ×40; H-E stain) shows a nested pattern of polygo-
nal cells filled with eosinophilic cytoplasmic granules. 
(e) Photomicrograph (original magnification, ×10; 
S-100 stain) shows diffuse nuclear and cytoplasmic 
positivity of the tumor cells.

Although most granular cell tumors have a clin-
ically indolent course, it is estimated that 1%–3% 
are malignant, with a 5-year survival rate of less 
than 35% (32). In a literature review of 200 cases 
of esophageal granular cell tumors, three were 
found to be malignant (32). Given the scarcity of 
these tumors, there is no consensus on treatment, 
but some authors suggest endoscopic or surgical 
excision unless the lesion is less than 1 cm in size 
and causes no symptoms, in which case endoscop-
ic surveillance is recommended (30).

Pathologic Features.—Most granular cell tumors 
are found in the distal esophagus and are less 
than 2 cm in diameter. They are yellow-white 
firm masses that are usually submucosal (Fig 9). 
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Multiplicity is relatively common; about 10% of 
patients with esophageal granular cell tumors 
have multiple esophageal lesions and 9%–16% 
have involvement of the esophagus and another 
organ, such as the tongue (29,31).

Microscopically, granular cell tumors are com-
posed of nests of ovoid or polygonal cells sepa-
rated by collagen bundles (Fig 9). The cells have 
abundant cytoplasm filled with eosinophilic gran-
ules, which are periodic acid–Schiff stain positive 
and diastase-resistant and have been determined 
to be autophagic vacuoles containing cellular 
debris (31). The Schwann cell derivation of the 
tumor cells can be confirmed with staining for 
S-100 (Fig 9). The overlying epithelium is intact 
but may be hyperplastic.

Imaging Features.—At barium examination, 
the typical appearance of a granular cell tumor 
is a small submucosal mass in the distal esopha-
gus (Fig 9) (13). Endoscopic US may reveal a 
homogeneous hypoechoic mass that mimics a 
leiomyoma (Fig 9). Limited reports of the CT 
appearance of granular cell tumor include a mod-
erately enhancing soft-tissue mass that partially 
narrows the esophageal lumen and thickening of 
the esophageal wall (30,33).

At MR imaging, an esophageal granular cell 
tumor was reported to have low T1 signal in-
tensity and slightly high T2 signal intensity and 
to enhance homogeneously (34). Granular cell 
tumors at other sites have been described as hav-
ing variable T2 signal intensity and enhancement 
patterns that appear to be related to variable cel-
lularity and collagen content (35).

Other Benign Esophageal Neoplasms
Mucosal-based benign neoplasms in the esopha-
gus include squamous papillomas and adenomas. 
Squamous papillomas are typically found as 
incidental solitary polyps in the esophagus, with 
an average size of 4 mm (36). Their appearance 
cannot be distinguished from that of a polypoid 
early esophageal carcinoma (10). Infrequently, 
multiple conglomerate lesions of papillomatosis 

can be found throughout the esophagus (Fig 10). 
Adenomas are rare sessile or pedunculated pol-
yps that arise in Barrett esophagus, necessitating 
resection because of the risk of malignant trans-
formation (10).

Other than leiomyomas, benign intramural 
neoplasms of the esophagus, such as hemangio-
mas, schwannomas, neurofibromas, and glomus 
tumors, are extremely rare.

Malignant Esophageal Neoplasms
Approximately 80% of esophageal neoplasms are 
malignant. More than 90% of these are SCCs or 
adenocarcinomas, although the relative propor-
tion differs by geographic location. General imag-
ing findings of malignancy include a stricture or 
mass with mucosal irregularity or ulceration at 
barium esophagography and evidence of tumor 
spread with infiltration of the periesophageal fat, 
lymphadenopathy, or distant metastases at cross-
sectional imaging.

Given the overlapping imaging features of 
esophageal malignancies, the main role of radiol-
ogy is staging. Esophageal carcinoma is staged by 
using the TNM classification, which was updated 
by the American Joint Committee on Cancer in 
2009 and includes tumors of the stomach cen-
tered within 5 cm of the gastroesophageal junc-
tion that extend into the esophagus (37).

Squamous Cell Carcinoma
SCC is a malignant tumor of epithelial cells with 
stratified squamous differentiation that pro-
gresses from precursor lesions of intraepithelial 
neoplasia (38). It is the most common esophageal 
neoplasm worldwide, although its prevalence in 
the United States has been decreasing over the 
past several decades, most likely as a result of de-
clining tobacco consumption (39).

SCC of the esophagus is more common in men 
than in women and its prevalence increases with 
age: Approximately 65% of patients are men, and 
the peak age group is 60–74 years of age (40). 
There is striking ethnic and geographic variation. 
In the United States, black men are at highest risk, 
with a rate of SCC four times that of white men 
(39). Esophageal cancer is most common in east-
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Figure 10.  Esophageal papillomatosis in a 59-year-old man with increasing dysphagia and weight loss. (a) Axial 
nonenhanced CT image shows diffuse asymmetric thickening of the lower esophageal wall. The consolidation in the 
right lower lobe is likely postobstructive. (b) Photograph of the gross specimen shows a conglomerate mass of papil-
lary projections.

ern and southern Africa and eastern Asia, where 
more than 20 cases per 100,000 people have 
been reported, in comparison with 1.8 cases per 
100,000 people in the United States (1,40).

Tobacco and alcohol use are the major risk 
factors for SCC of the esophagus in the United 
States and appear to have a synergistic effect in 
increasing the risk of cancer. Other risk factors 
include a diet low in fresh fruit and vegetables 
or high in nitrosamines, achalasia, celiac disease, 
acid or lye burns, and Plummer-Vinson syn-
drome (characterized by the triad of dysphagia, 
iron-deficiency anemia, and upper esophageal 
webs). A genetic predisposition exists in patients 
with tylosis, a rare hereditary condition caused by 
a defect in the tylosis esophageal cancer gene on 
chromosome 17q25 (7).

Progressive dysphagia, odynophagia, and 
weight loss are the most common symptoms of 
SCC of the esophagus (41). Patients with medi-
astinal tumor invasion may have chest pain unre-
lated to swallowing. Unfortunately, symptomatic 
patients usually have advanced disease at the time 
of diagnosis (41). Superficial cancers, defined as 
tumors limited to the mucosa or submucosa, re-
gardless of lymph node status (T1 cancers), cause 
no symptoms in more than 85% of patients (42).

The overall prognosis is dismal, with a 5-year 
survival rate of only about 10% (7). The most 
important prognostic factor is the extent of 
tumor at the time of diagnosis, including the 
depth of invasion and lymph node status. Inva-
sion limited to the mucosa is associated with a 
5-year survival rate of more than 80% and can 
potentially be treated with endoscopic resec-
tion (42). However, most symptomatic patients 
have involvement of the periesophageal tissue or 
lymph nodes with a 5-year survival rate of less 
than 5% (43).

Pathologic Features.—The majority of SCCs 
involve the middle third of the esophagus, fol-
lowed by the lower third and then the upper 
third. These tumors can exhibit a variety of 
gross morphologic patterns, appearing as pol-
ypoid, flat, or ulcerated lesions. The Japanese 
Esophageal Society has classified the macro-
scopic appearance of esophageal carcinoma for 
superficial lesions (types 0-I through 0-III, lim-
ited to the mucosa or submucosa) and advanced 
lesions (types 1–5, extending into or beyond the 
muscularis propria), similar to the classification 
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for gastric carcinoma (Fig 11) (44). Advanced 
lesions are usually infiltrating (Fig 12) but can 
also be polypoid, fungating, or ulcerative (38). 
Superficial SCCs are most commonly flat, 
plaquelike, or slightly elevated (42).

Histologically, nests of squamous epithelial 
cells penetrate beyond the epithelial basement 
membrane with little desmoplastic response (Fig 
12). Well-differentiated tumors contain extensive 
keratinization, with cells that have eosinophilic 
cytoplasm and intercellular bridges. The amount 
of keratinization decreases and the proportion of 
basaloid cells increases as tumors become more 
poorly differentiated. Most esophageal SCCs are 
moderately differentiated, but tumor grade does 
not seem to affect the prognosis (7).

As SCC invades the esophageal wall, it gains 
access to lymphatic vessels in the lamina pro-
pria and submucosa. As a result, intramural 
metastases are found in up to 16% of patients 
(7). In the muscularis propria, SCC follows the 
direction of the muscle fibers, extending first 
circumferentially in the inner layer and then lon-
gitudinally in the outer layer. Once outside the 
muscularis propria, spread to adjacent tissues or 
organs is common.

Imaging Features.—While not a primary imaging 
modality for esophageal disease, chest radiogra-
phy may be performed during evaluation of chest 
complaints. According to a study of 103 patients 
with esophageal cancer by Lindell et al (45), the 
most sensitive findings at chest radiography were 
an abnormal azygoesophageal line convex to the 
right in 27% of cases, a widened retrotracheal 
stripe greater than 3–4 mm in width in 11%, and 
tracheal deviation in 10%, but at least 50% of 
patients had no findings attributable to their dis-
ease (45).

Most SCCs of the esophagus detected at bar-
ium esophagography are advanced tumors at the 
time of diagnosis, appearing as infiltrative lesions 
with irregular luminal narrowing, ulceration, and 
abrupt shouldered margins (Fig 12) (41,46,47). 
Primarily ulcerative, polypoid, and varicoid ap-
pearances are less common. Superficial SCCs can 
demonstrate plaquelike, polypoid, or ulcerative 
appearances but can also be quite subtle, with 
poorly defined nodules that merge with one an-
other, producing a confluent area of disease (41). 
Elevated lesions and rigidity of the esophageal 
wall have been shown to correlate with submuco-
sal extension of tumor (42).

At CT, esophageal cancer causes localized 
thickening of the esophageal wall or a soft-tissue 
mass. Wall thickening may be asymmetric in 

Figure 11.  Japanese Esopha
geal Society macroscopic clas-
sification of esophageal and 
gastric cancer. (a) Type 0 is su-
perficial, limited to the mucosa 
and submucosa, and may be 
protruding (type 0-I), slightly 
elevated (type 0-IIa), flat (type 
0-IIb), slightly depressed (type 
0-IIc), or excavated (type 0-III). 
(b) Types 1–5 are advanced, 
extending beyond the submu-
cosa, and may be protruding 
(type 1), ulcerative and local-
ized (type 2), ulcerative and 
infiltrative (type 3), or diffusely 
infiltrative (type 4). Type 5 is 
unclassifiable. (Fig 11a and 
11b courtesy of Heike Blum, 
Muenster, Germany.)
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early esophageal cancer and progress to circum-
ferential involvement (Fig 12) (48). In a study 
of dynamic contrast-enhanced CT by Umeoka 
et al (49), esophageal SCC demonstrated peak 

Figure 12.  SCC of the esophagus in a 51-year-old man with a 3-month history of progressive dysphagia and a 20-
lb (9-kg) weight loss. (a) Photograph of the bivalved gross specimen shows infiltrative growth expanding the wall of 
the distal esophagus and extending into but not through the muscular layer. (b) Spot image from double-contrast 
esophagography shows an irregular stricture in the distal esophagus with areas of ulceration (arrow) and a shelflike 
proximal margin (arrowhead). (c) Axial contrast-enhanced CT image shows concentric thickening of the esophageal 
wall. (d) Coronal fused PET/CT image shows marked uptake by the esophageal primary tumor without evidence of 
distant metastasis. (e) Photomicrograph (original magnification, ×10; H-E stain) shows nests of atypical squamous 
cells (arrows) invading the submucosa.

enhancement in the late arterial phase (35 sec-
onds) compared with more gradual enhance-
ment of the normal esophagus; all 30 SCCs 
were identified in this phase, including eight T1 
lesions, only two of which were also identified in 
the venous phase.

CT plays an important role in staging of 
esophageal cancer, especially in evaluating 
mediastinal invasion and distant metastatic 
disease, and may show complications, such as 
esophageal obstruction and tracheoesophageal 
fistula formation. Features of mediastinal inva-
sion include loss of intervening fat planes and 
displacement or indentation of the trachea (Fig 
13) or other mediastinal structures. Contact of 
the tumor with 90° or more of the aortic cir-
cumference is worrisome for aortic invasion (Fig 
14) (50). CT is sensitive for detection of distant 



1096  July-August 2013	 radiographics.rsna.org

Compared with other imaging modalities, en-
doscopic US better demonstrates the depth of in-
vasion in the esophageal wall, allowing distinction 
between T1, T2, and T3 disease (tumor invasion 
of the mucosa or submucosa, muscularis propria, 

Figure 13.  SCC of the esophagus in a 67-year-old man with achalasia and a 4-month history of uninten-
tional 30-lb (13.5-kg) weight loss. (a) Coronal contrast-enhanced CT image shows marked thickening 
of the upper thoracic esophageal wall with an abrupt transition inferiorly (arrows). The esophagus is other-
wise diffusely dilated from achalasia. (b, c) Sagittal (b) and axial (c) contrast-enhanced CT images show 
displacement and indentation of the trachea (arrowheads), findings consistent with tracheal invasion. An 
involved lymph node (arrow in c) shows peripheral enhancement from central necrosis. (d) Axial fused PET/
CT image shows avid uptake by the esophageal carcinoma obscuring the involved lymph node. (e) Photo-
graph of the gross specimen shows a fungating carcinoma projecting into the esophageal lumen.

metastases, most commonly involving the liver, 
lungs, and bones; however, CT is less sensi-
tive for detecting nodal metastases, as involved 
lymph nodes often are not enlarged (50).

At endoscopic US, esophageal carcinoma is 
characterized by the presence of a homogeneous 
or heterogeneous hypoechoic mass (Fig 14). The 
depth of invasion is determined by the extent of 
disruption of the esophageal wall, beginning at 
the mucosa and progressing through its various 
layers (51). Features suggestive of lymph node 
involvement include a diameter greater than 1 
cm, homogeneous hypoechogenicity, a rounded 
shape, and sharp borders (52).
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and adventitia, respectively) with an accuracy of 
84% (53). Endoscopic US is also better for evalu-
ating regional lymph nodes, with a reported ac-
curacy of 92% when combined with fine-needle 
aspiration (52). However, stenotic tumors may 
not allow passage of the echoendoscope in up to 
50% of patients (54).

At MR imaging, esophageal carcinoma dem-
onstrates intermediate T2 signal intensity, but 
fibrosis from neoadjuvant treatment may produce 
a similar appearance (55). Although not a pri-
mary modality for staging, MR imaging has been 
reported to be comparable to CT in determining 
various parameters of resectability, including me-
diastinal invasion, lymph node involvement, and 
distant metastases (56).

In general, SCC of the esophagus and its me-
tastases display avid uptake at FDG PET (Fig 
12). Pitfalls include uptake in regional lymph 
nodes obscured by the activity of the primary 
tumor (Fig 13) as well as lack of uptake in 
esophageal carcinoma confined to the mucosa 
or microscopic malignant foci in lymph nodes 
(57,58). The primary role of PET/CT is detec-
tion of distant metastases. In up to 20% of pa-
tients, FDG PET prevents unnecessary surgery 
by demonstrating metastatic disease not found 
with conventional modalities (57).

Adenocarcinoma
Esophageal adenocarcinoma is a malignant epi-
thelial neoplasm that almost always arises from 
malignant degeneration of underlying Barrett 
epithelium. Barrett esophagus is a premalignant 
condition in which there is replacement of the 
normal stratified squamous epithelium in the 

esophagus by columnar epithelium as a result of 
chronic gastroesophageal reflux and reflux esoph-
agitis. Rarely, adenocarcinoma can also arise 
from heterotopic mucosa in the upper esophagus 
at or near the thoracic inlet.

Adenocarcinoma is the second most common 
malignant tumor of the esophagus in most coun-
tries. However, the incidence of esophageal ad-
enocarcinoma has increased dramatically in some 
western countries over the past several decades, 
including the United States, where it now sur-
passes SCC as the predominant histologic type of 
esophageal cancer (40).

Approximately 85% of patients are men, and 
the peak incidence is in the 7th decade. In con-
trast to SCC of the esophagus, esophageal ad-
enocarcinoma is about five times more common 
in white men than in black men (39). Barrett 
esophagus is by far the most important risk factor 
for development of esophageal adenocarcinoma. 
Tobacco consumption and obesity are additional 
risk factors.

Since most patients with Barrett esophagus are 
asymptomatic, the true frequency of adenocarci-
noma is unknown; however, recent studies sug-
gest a lower incidence than previously thought. 
A study in Denmark that followed up more than 
11,000 patients with Barrett esophagus reported 
an annual risk of adenocarcinoma of only 0.12% 
and suggested screening only for patients with 
dysplasia at baseline endoscopy (59).

Patients with early esophageal adenocarci-
noma are either asymptomatic or have symp-
toms from their underlying gastroesophageal 

Figure 14.  SCC of the esophagus in a 63-year-old man with a 2-month history of dysphagia and weight 
loss. (a) Axial contrast-enhanced CT image shows concentric thickening of the esophageal wall. Contact 
of the tumor with greater than 90° of the aortic circumference (arrows) is concerning for aortic invasion, 
and stranding of the adjacent fat (arrowhead) is consistent with mediastinal invasion. (b) Endoscopic US 
image shows a hypoechoic mass (*) that extends from the esophageal wall to invade the aorta (arrow).
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Figure 15.  Esophageal adenocarcinoma in a 62-year-old man with a 3-month history of dysphagia and 
a 20-lb (9-kg) weight loss. (a) Photograph from upper endoscopy shows an irregular stenosis with diffuse 
nodularity on a background of Barrett esophagus. (b) Photomicrograph (original magnification, ×20; H-E 
stain) shows a tubulopapillary appearance of columnar cells with eosinophilic cytoplasm. (c) Spot image 
from double-contrast esophagography shows an irregular stricture in the distal esophagus that extends to 
the gastroesophageal junction. (d, e) Coronal contrast-enhanced CT (d) and fused PET/CT (e) images 
show diffuse wall thickening of the distal esophagus (arrows) and an enlarged periesophageal lymph node 
(arrowhead) with FDG uptake.

ily on the depth of invasion and the presence or 
absence of lymph node involvement. Indepen-
dent of staging, esophageal adenocarcinoma has 
a better prognosis than SCC, with a 5-year sur-
vival rate after resection of 42% compared with 
30% for SCC (60).

reflux disease (41). Most patients have advanced 
disease at the time of clinical presentation, and 
symptoms are similar to those in patients with 
advanced SCC. The prognosis depends primar-



RG  •  Volume 33  Number 4	 Lewis et al  1099

Figure 16.  Esophageal adenocarcinoma in a 59-year-old woman with a long-standing history of gastro-
esophageal reflux disease and a 1-month history of dysphagia and odynophagia. (a) Image from double-
contrast esophagography shows a polypoid lesion (arrows) in the distal esophagus with scalloped borders 
and mucosal irregularity. (b) Axial contrast-enhanced CT image shows a mass projecting into the esopha-
geal lumen (arrows). The mass is outlined by foci of air. (c) Endoscopic US image shows a hypoechoic 
mass (arrows) involving the mucosa through the muscularis propria. (d) Photograph of the gross specimen 
shows a fungating intraluminal mass (arrow) near the gastroesophageal junction. Note the areas of tan mu-
cosa in the distal esophagus (arrowheads), a finding consistent with Barrett esophagus.

Pathologic Features.—Because esophageal ad-
enocarcinomas arise from preexisting Barrett mu-
cosa, these tumors are usually located in the low-
er third of the thoracic esophagus. Unlike SCCs, 
esophageal adenocarcinomas have a marked 
tendency to invade the gastric cardia and fundus 
by direct extension across the gastroesophageal 
junction (61). Most esophageal adenocarcinomas 
appear grossly as infiltrating (Fig 15), polypoid 
(Fig 16), or ulcerative lesions (62).

Esophageal adenocarcinomas develop from 
Barrett-type epithelium via a sequence of progres-
sively severe epithelial dysplasia, eventually leading 
to invasive carcinoma. Most of these tumors are 
well or moderately differentiated with columnar or 
cuboidal cells in tubular, glandular, or cribriform 
patterns (Fig 15) (38). Mucinous and signet-ring 
cell subtypes can also occur. Poorly differentiated 

tumors are diffusely infiltrative, often accompanied 
by a prominent desmoplastic reaction.

Imaging Features.—Adenocarcinoma of the 
esophagus may be indistinguishable from SCC at 
imaging on the basis of morphologic findings, but 
the vast majority of adenocarcinomas involve the 
lower third of the esophagus, and these tumors are 
much more likely to invade the stomach (61). Like 
SCCs, esophageal adenocarcinomas typically ap-
pear at barium examination as irregular, infiltrat-
ing lesions with irregular luminal narrowing, ul-
ceration, and abrupt tumor margins (Fig 15) (41). 
Other findings at barium examination include a 
polypoid (Fig 16) or ulcerative lesion or a varicoid 
appearance with thickened, scalloped folds due to 
submucosal spread of tumor (61,63).
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Early lesions can be quite subtle, sometimes 
resulting in slight flattening, irregularity, or stiff-
ening of one wall of a preexisting peptic stricture 
(61). A reticular mucosal pattern of underlying 
Barrett esophagus can occasionally be seen ad-
jacent to the tumor, but this finding is usually 
obliterated by more advanced cancers.

Cross-sectional imaging features of esophageal 
adenocarcinoma are similar to those of SCC, in-
cluding asymmetric or circumferential wall thick-
ening, uptake at FDG PET, and findings of re-
gional and distant spread (Figs 15, 16). Mucinous 
adenocarcinomas may have slightly different imag-
ing features, with low attenuation, calcification, 
and high T2 signal intensity secondary to extensive 
extracellular mucin (Fig 17) (55).

Lymphoma
The esophagus is a rare site of extranodal lym-
phoma, accounting for less than 1% of all gastro-
intestinal lymphomas (64). Esophageal involve-

ment usually results from direct extension of 
lymphoma to the esophagus from the stomach or 
adjacent lymph nodes in the mediastinum (65). 
Primary lymphoma of the esophagus is extremely 
rare; to our knowledge, fewer than 30 cases have 
been reported in the literature, primarily in men 
(66). Risk factors include human immunodefi-
ciency virus (HIV) infection and chronic immu-
nosuppression (7).

Dysphagia is a common presenting symptom 
of esophageal lymphoma, but many patients are 
asymptomatic. As a result, esophageal involve-
ment is most often found at autopsy in the setting 
of widespread disease (67). Treatment includes 
some combination of chemotherapy, radiation 
therapy, and surgery. There is controversy about 
the use of surgery, as nonsurgical treatment may 
be equally effective (64).

Pathologic Features.—Lymphoma most com-
monly occurs in the distal esophagus. Gross 
appearances of esophageal lymphoma include a 
polypoid mass, an ulcerated lesion, submucosal 
infiltration, or multifocal nodules (Fig 18).

Figure 17.  Mucinous adenocarcinoma of the gastro-
esophageal junction in a 52-year-old man with dysphagia 
and anemia. (a) Axial contrast-enhanced CT image 
shows a low-attenuation mass with scattered punctate 
calcifications (arrows) involving the gastroesophageal 
junction and lesser curvature of the stomach. (b) Photo-
graph of the sectioned gross specimen shows a yellow-
tan shiny mass that contains calcifications (arrows). 
(c) Photomicrograph (original magnification, ×10; H-E 
stain) shows scattered clusters of signet-ring cells (arrow-
heads) within pools of mucin.
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Figure 18.  Primary esophageal diffuse large B-cell lymphoma in a 58-year-old man with HIV 
infection and a 3-week history of progressive odynophagia. (a) Photograph from upper endoscopy 
shows a submucosal mass (arrow). (b) Image from single-contrast esophagography shows a mass 
in the midesophagus containing an area of ulceration (arrowhead). (c) Axial contrast-enhanced 
CT image shows a homogeneous soft-tissue mass impinging on the esophageal lumen. (d) Photo
micrograph (original magnification, ×40; H-E stain) shows numerous large, pleomorphic lym-
phoid cells with prominent nucleoli.

Non-Hodgkin lymphoma, specifically diffuse 
large B-cell lymphoma, accounts for the majority 
of esophageal lymphomas. Other reported types 
include Hodgkin disease, immunoblastic B-cell 
lymphoma, mucosa-associated lymphoid tissue 
(MALT), and T-cell lymphoma. MALT is not 
native to the esophagus but is found in 5% of pa-
tients with Barrett esophagus (64).

Imaging Features.—As expected from the var-
ied gross appearances of esophageal lymphoma, 
diverse imaging manifestations have been re-
ported. At barium esophagography, esophageal 

involvement most commonly appears as irregu-
lar narrowing of the distal esophagus due to di-
rect spread of tumor from the adjacent proximal 
stomach (68). Esophageal lymphoma may also 
result in multiple submucosal nodules, polypoid 
or ulcerated lesions (Fig 18), enlarged folds, or 
rarely aneurysmal dilatation of the esophagus 
(65,67).

Findings at cross-sectional imaging are non-
specific. At CT, lymphoma can cause concentric 
or asymmetric thickening of the esophageal wall 
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with or without adjacent mediastinal lymphade-
nopathy (Fig 19). An intact fat plane between a 
large esophageal tumor and neighboring struc-
tures supports the diagnosis of esophageal lym-
phoma (66). At endoscopic US, this tumor most 
commonly manifests as transmural homogeneous 
hypoechoic thickening, although anechoic and 
hyperechoic masses have also been reported 
(66,69). The most common types of lymphoma 
to involve the esophagus typically demonstrate 
avid FDG uptake (70).

Spindle Cell Carcinoma
Spindle cell carcinoma is a biphasic malignancy 
with squamous and sarcomatous components, 
described in the esophagus in 1904 by Hanse-
mann (71). Because of debate surrounding its 

etiology, this rare tumor has variously been called 
carcinosarcoma, pseudosarcoma, polypoid car-
cinoma, sarcomatoid carcinoma, and SCC with 
spindle cell component. Spindle cell carcinoma is 
currently considered to be a variant of SCC, with 
a varying degree of sarcomatous metaplasia of the 
carcinomatous portion of the tumor.

Spindle cell carcinoma accounts for 0.5%–
2.8% of all malignant esophageal tumors, occur-
ring primarily in middle-aged and elderly men 
presenting with dysphagia and weight loss (72). 
Although this tumor is characterized predomi-
nantly by intraluminal growth rather than esoph-
ageal wall invasion, the prognosis is comparable 
to that of SCC (73,74).

Pathologic Features.—Spindle cell carcinomas 
usually appear grossly as bulky polypoid intralu-
minal masses. They are often pedunculated and 

Figure 19.  Primary esophageal diffuse large 
B-cell lymphoma in a 37-year-old man with 
HIV infection and a history of dysphagia and 
odynophagia. Axial contrast-enhanced CT 
image shows marked wall thickening of the 
esophagus. The fat plane with the adjacent 
aorta is intact.

Figure 20.  Spindle cell carcinoma in a 56-year-old man with a 4-week history of dysphagia. (a) Photomicrograph 
(original magnification, ×20; H-E stain) shows the squamous component with pleomorphic cells. (b) Photomicrograph 
(original magnification, ×10; H-E stain) shows the sarcomatous component with spindle-shaped cells.
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have a scalloped, smooth, or ulcerated surface. 
Rarely, these tumors may have an infiltrative ap-
pearance that mimics that of typical SCC. More 
than 80% of spindle cell carcinomas arise in the 
middle or lower esophagus (72).

Spindle cell carcinoma contains both carci-
nomatous and sarcomatous components (Fig 
20). The carcinomatous component may be 
invasive SCC, carcinoma in situ, or rarely ad-
enocarcinoma, with cells that are positive for 
epithelial markers such as cytokeratin. The sar-
comatous component consists of pleomorphic 
spindle-shaped cells in an edematous matrix and 
sometimes has areas of osseous, cartilaginous, or 
skeletal muscle differentiation (75). Sarcomatous 
tumor cells stain for the mesenchymal marker 
vimentin, but some may also react with epithelial 
markers as evidence of their origin. The sarcoma-
tous or carcinomatous component, or both, can 
metastasize to local or distant structures.

Figure 21.  Spindle cell carcinoma in a 
57-year-old man with weight loss and malaise. 
(a) Spot image from single-contrast esopha-
gography shows a sausage-shaped filling defect 
expanding the lumen, with a domed appear-
ance superiorly (arrow). (b) Axial contrast-
enhanced CT image shows a homogeneous 
hypoattenuating intraluminal mass in the 
esophagus surrounded by oral contrast mate-
rial and air. (c) Photograph of the sectioned 
gross specimen shows a lobulated mass at-
tached by a pedicle to the esophageal wall.

Imaging Features.—At barium examination, 
spindle cell carcinoma is typically seen as a large 
polypoid intraluminal mass with a scalloped 
surface in the mid to distal esophagus (76,77). 
These tumors usually expand or dilate the esoph-
agus without causing obstruction (65). A cupola, 
or domed appearance, is sometimes seen at the 
superior edge of the tumor (Fig 21). Less com-
monly, spindle cell carcinoma may cause irregular 
narrowing and ulceration indistinguishable from 
that of esophageal SCC or adenocarcinoma. CT 
may reveal either a large low-attenuation intralu-
minal mass without proximal dilatation (Fig 21) 
or localized wall thickening (76,78).

Primary malignant melanoma of the esophagus 
may appear as a polypoid intraluminal mass indis-
tinguishable from spindle cell carcinoma, although 
it is less common (79). The differential diagnosis 
of large intraluminal esophageal masses also in-
cludes SCC and adenocarcinoma of the esophagus 
(which rarely may appear as bulky polypoid mass-
es) as well as lymphoma and other rare sarcomas.
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Figure 22.  Neuroendocrine carcinoma in a 50-year-old man with one episode of dysphagia. (a) Photograph of the 
gross specimen shows an irregular ulcer (*) at the gastroesophageal junction. (b) Photomicrograph (original magnifica-
tion, ×40; H-E stain) shows infiltrating sheets of basophilic cells with hyperchromatic nuclei and scant cytoplasm. 
(c) Axial contrast-enhanced CT image shows a hyperenhancing mass (arrow) in the distal esophagus. (d) Coronal 
contrast-enhanced CT image shows lymph node metastases (arrowheads) with peripheral hyperenhancement and cen-
tral low attenuation from necrosis.

Fibrovascular polyps may also appear as pol-
ypoid intraluminal masses, but these tumors usu-
ally have an extremely smooth contour and arise 
from the cervical esophagus, whereas spindle cell 
carcinomas are much more lobulated and usually 
arise from the mid or distal esophagus. Fibrovas-
cular polyps also contain varying amounts of fat 
at CT, enabling differentiation from spindle cell 
carcinoma.

Neuroendocrine Neoplasms
According to the most recent World Health Orga-
nization update, neuroendocrine neoplasms are 
classified as well-differentiated neuroendocrine 
tumors, which are low- or intermediate-grade, or 
poorly differentiated neuroendocrine carcinomas, 
which are high-grade and include small cell and 
large cell subtypes (7). In the esophagus, neuro-
endocrine carcinomas are more common than 

well-differentiated tumors and represent about 
1% of esophageal cancers (40).

Neuroendocrine carcinomas are aggressive 
neoplasms; at the time of diagnosis, more than 
70% of patients have metastases to the lymph 
nodes, liver, bones, or adrenal glands, in decreas-
ing order of frequency (80). The prognosis is dis-
mal for patients with high-grade tumors, with a 
median survival of only about 14 months (81).

Pathologic Features.—The location of neuroen-
docrine neoplasms parallels the location of endo-
crine cells in the esophagus, so these tumors tend 
to involve the distal esophagus and gastroesopha-
geal junction (81,82). Well-differentiated tumors 
may be polypoid lesions, often less than 4 cm in 
size and discovered as incidental findings in Bar-
rett mucosa (83). Neuroendocrine carcinomas are 
usually larger than 4 cm in size and can be ulcer-
ated (Fig 22), fungating, or polypoid masses (84).
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Figure 23.  Esophageal GIST in a 65-year-old man with a several-month history of dysphagia and weight 
loss. (a) Spot image from double-contrast esophagography shows displacement of the distal esophagus by 
a mass with a prominent exophytic component (arrow). (b) Axial contrast-enhanced CT image shows a 
large distal esophageal mass (arrows) with central low attenuation secondary to necrosis (*).

Small cell carcinoma is the most common his-
tologic subtype of neuroendocrine carcinoma and 
resembles its counterpart in the lung, with small 
round to oval cells in sheets or nests (Fig 22). 
The cells have scant cytoplasm, hyperchromatic 
nuclei, and frequent mitotic figures and stain for 
neuroendocrine markers such as synaptophysin 
and chromogranin A.

Imaging Features.—At barium examination, small 
cell neuroendocrine carcinoma of the esophagus 
often appears as a sessile mass with central ul-
ceration in the midesophagus; at CT, it is char-
acterized by marked esophageal wall thickening 
(84,85). Other appearances include a polypoid, 
ulcerated, or infiltrating lesion (77,85).

Because of their abundant blood supply, gas-
trointestinal neuroendocrine neoplasms and 
their metastases usually show moderate or obvi-
ous arterial phase enhancement (Fig 22) (86). 
Other gastrointestinal neoplasms that may ap-
pear hypervascular include GIST, hypervascular 
metastases, Kaposi sarcoma, paraganglioma, and 
solitary fibrous tumor (87).

Other Malignant Esophageal Neoplasms
Sarcomas are uncommon in the esophagus; 
leiomyosarcoma is the most frequent. At esopha-
gography, leiomyosarcomas appear as intramural 
lesions with large exophytic components and 
areas of calcification and tracking (88). At CT, 
they appear as heterogeneous lesions containing 
large exophytic components, with central areas of 
necrosis and extraluminal gas or contrast material 
tracking in the tumor (88).

More recently, it has been suggested that 
GISTs are more frequent, likely accounting 

for many tumors previously designated as leio-
myosarcomas (15). GISTs typically arise in 
the muscularis propria of the lower third of the 
esophagus. As with GISTs in the remainder 
of the gastrointestinal tract, small tumors are 
often intramural while larger tumors have an 
exophytic growth pattern and contain areas of 
necrosis (15). CT may reveal an exophytic mass 
that is homogeneous or heterogeneous from 
areas of necrosis and calcification (Fig 23) (14). 
Immunohistochemical analysis is very helpful in 
pathologic diagnosis, since esophageal GISTs 
are positive for CD117 and often CD34.

The esophagus can be involved by metastatic 
disease, which is found at autopsy in 3% of pa-
tients with a primary malignancy (89). Most 
metastases to the esophagus result from direct 
extension from adjacent organs or mediasti-
nal lymph nodes. Hematogenous spread to the 
esophagus results in submucosal lesions that may 
spread circumferentially, producing a short stric-
ture without mucosal ulceration or, less frequent-
ly, a long stricture or focal submucosal mass (89).

Conclusions
Esophageal neoplasms may demonstrate a wide 
spectrum of imaging appearances based on their 
underlying pathologic features. SCC and adeno-
carcinoma are the two most common esophageal 
tumors, usually appearing as irregular, some-
times ulcerated areas of narrowing, with adeno-
carcinoma far more likely to involve the gastric 
cardia and fundus. Esophageal adenocarcinoma 
is the most common esophageal neoplasm in 
western countries and usually affects white men, 
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in contrast to SCC, which has a higher rate in 
black men and is the most common esophageal 
neoplasm worldwide. Neuroendocrine carci-
noma can have an imaging appearance similar to 
that of SCC and adenocarcinoma, but hypervas-
cular metastases may be present.

Spindle cell carcinoma and fibrovascular pol-
yps are intraluminal polypoid masses that can be 
distinguished by their morphologic appearance, 
their sites of origin in the mid to distal and cervi-
cal esophagus, respectively, and their composi-
tion, with fibrovascular polyps often containing 
fat. Leiomyomas and granular cell tumors are 
intramural masses without mucosal irregularity 
or ulceration, although leiomyomas are far more 
common. Lymphoma has a variety of appear-
ances but is usually secondary to disease outside 
the esophagus. Although biopsy or excision is 
required for definitive diagnosis, understanding 
the imaging appearances and pathologic bases of 
esophageal neoplasms is essential for their detec-
tion, differential diagnosis, staging, and treatment 
planning.
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Page 1086
At barium examination, leiomyomas exhibit the typical findings of an intramural mass, appearing as 
smooth-surfaced crescent-shaped filling defects that form right angles or slightly obtuse angles with the 
adjacent esophageal wall.

Page 1090
The cross-sectional appearance of fibrovascular polyps depends on the proportions of fat and fibrous tissue 
in these lesions. A heterogeneous appearance may be seen, with areas of fat attenuation, hyperechogenicity, 
or high T1 signal from adipose tissue mixed with areas of soft-tissue attenuation, hypoechogenicity, or low 
T1 signal from fibrovascular tissue, or one component may predominate.

Page 1092
General imaging findings of malignancy include a stricture or mass with mucosal irregularity or ulcer-
ation at barium esophagography and evidence of tumor spread with infiltration of the periesophageal fat, 
lymphadenopathy, or distant metastases at cross-sectional imaging.

Page 1095
Features of mediastinal invasion include loss of intervening fat planes and displacement or indenta-
tion of the trachea or other mediastinal structures. Contact of the tumor with 90° or more of the aortic 
circumference is worrisome for aortic invasion.

Page 1099
Adenocarcinoma of the esophagus may be indistinguishable from SCC at imaging on the basis of morpho-
logic findings, but the vast majority of adenocarcinomas involve the lower third of the esophagus, and these 
tumors are much more likely to invade the stomach.


