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Abstract

Superficial esophageal cancers are classified into three major types including
type O-I (superficial and protruding type including type O-Ip (pedunculated) and
type O-Is (sessile)), type O-II (superficial and flat type including type O-Ila
(slightly elevated), type O-1Ib (flat) and type O-llc (slightly depressed)), and
type O-III (superficial and excavated type). More protruded (type 0-I) or more
depressed (type 0-III) lesions are associated with deeper invasion in the submu-
cosa. All submucosal cancers have a substantial risk of lymph node metastases.
Consequently, intraepithelial carcinoma or carcinoma invading the lamina
propria is generally treated by endoscopic resection. Advanced esophageal
cancers are classified into four types including type 1 (protruding type), type
2 (ulcerative and localized type), type 3 (ulcerative and infiltrative type), and
type 4 (diffusely infiltrative type). The two most frequent types are types 2 and
3. Iodine staining method is useful not only for optimal visualization of esopha-
geal squamous mucosal abnormalities but also for detecting groups at high risk
of multicentric cancer in the upper aerodigestive tract. Clinicopathologic prog-
nostic factors include TNM stage, lymph node metastasis, tumor invasion depth,
lympho-vascular invasion, intramural metastasis, tumor vascularity, infiltrating
growth pattern, inflammatory response, tumor budding, tumor nest configura-
tion, pathologic response to neoadjuvant therapy, completeness of surgical
resection, and the patient’s general health condition. The subtypes of esophageal
squamous cell carcinoma include basaloid squamous carcinoma,
carcinosarcoma, adenosquamous carcinoma, verrucous carcinoma, and
lymphoepithelioma-like carcinoma.
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2.1 Definitions

According to both the Japanese classification of esophageal cancer [1-3] and the
World Health Organization (WHO) classification of tumors of the digestive system
[4], esophageal squamous cell carcinoma (ESCC), superficial esophageal cancer,
early esophageal cancer, and advanced esophageal cancer are defined as follows:

Squamous cell carcinoma: a malignant epithelial tumor with squamous cell differ-
entiation, microscopically characterized by keratinocyte-like cells with intercellu-
lar bridges, and/or keratinization and/or stratified squamous differentiation [1-4].

Early esophageal cancer: an esophageal cancer whose invasion is limited to the
mucosa irrespective of the presence of regional lymph node metastases [1-4].

Superficial esophageal cancer: an esophageal cancer whose invasion is limited to
the mucosa or the submucosa irrespective of the presence of regional lymph node
metastases [1-4].

Advanced esophageal cancer: an esophageal cancer whose invasion extends into or
beyond the muscularis propria irrespective of the presence of regional lymph node
metastases [1, 2].

Mucosal cancer and submucosal cancer are subclassified into three categories,
respectively, based on the depth of cancer invasion [1-3]: “EP (M1)” for
intraepithelial carcinomas (carcinoma in situ), “LPM (M2)” for tumors invading
the lamina propria, “MM (M3)” for tumors in contact with or invading the
muscularis mucosae, “SM1” for tumors invading the upper third of the submucosa,
“SM2” for tumors invading the middle third of the submucosa, and “SM3” for
tumors invading the lower third of the submucosa (Fig. 2.1). In the endoscopically
resected specimens “SM1” is defined as a carcinoma that infiltrates the submucosa
up to 200 pm below the lower border of the muscularis mucosa, and “SM2” is
defined as a carcinoma that infiltrates more than a depth of 200 pm in the submu-
cosa [1-3]. Superficial esophageal squamous cell carcinoma is classified into Tis
(carcinoma in situ/high-grade dysplasia), T/a (tumor invades the lamina propria or
muscularis mucosae), or T1b (tumor invades the submucosa) by the American Joint
Committee on Cancer (AJCC) [5] and the Union for International Cancer Control
(UICC) TNM Classification [6].
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Fig. 2.1 Classification of the depth of invasion

2.2 Macroscopic Features
2.2.1 Handling of Specimens

The proper handling of a specimen by a competent pathologist is the most important
step to render an accurate diagnosis and to generate a comprehensive pathology
report that will characterize patient management and prognosis. The resected
esophagus should be opened along the longitudinal line on the opposite side of
the deepest cancer invasion. The specimens should be stretched out to approximate
the length to what is in the patient’s body and should be pinned out on flat boards
with the mucosal side up before fixation. After applying iodine solution on the
esophageal mucosa, superficial esophageal cancers should be sectioned in its
entirety [1-3]. The endoscopically resected specimen should be sectioned serially
at 2-3 mm intervals parallel to a line that includes the closest part between the
margin of the specimen and of the neoplasm, so that both lateral and vertical
margins are assessed [1-3] (Fig. 2.2a, b). Spraying the mucosa with iodine solution
is the standard method for gross examination of the specimens with abnormal
squamous lesions. Iodine staining method significantly improves delineation of
abnormal squamous lesions (Fig. 2.3a, b). Glycogen in the normal squamous
epithelium interacts with iodine and shows a brown color, whereas in abnormal
squamous mucosa, including areas of squamous dysplasia, squamous cell carci-
noma, atrophy, keratinization, parakeratosis, and esophagitis, the squamous
epithelium often loses glycogen and remains partially or totally unstained [7—12].
Glandular mucosa, including normal gastric mucosa, gastric heterotopia, and
Barrett’s mucosa, also appears unstained [13]. Foci of glycogenic acanthosis appear
overstained [10].
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Fig. 2.2 (a) A 0-Ilc type superficial esophageal carcinoma resected by endoscopic submucosal
dissection (ESD). (Courtesy of Dr. Tateishi (Department of Pathology, Yokohama City Univer-
sity, Yokohama) and Dr. Hishima (Department of Pathology, Tokyo Metropolitan Komagome
Hospital, Tokyo). (b) After fixation and iodine staining, the specimen was sectioned serially at 2—
3 mm intervals

2.2.2 General Features

Squamous cell carcinoma can occur in any portion of the esophagus but is most
common in the middle third [14]. Superficial esophageal cancers appear as pink-tan
or gray-white, shallow depressions, plaque-like thickenings, or elevations of
mucosa. Advanced esophageal cancers grow into exophytic or ulcerated masses
and obstruct the lumen.

2.2.3 Superficial Esophageal Cancer

Superficial esophageal cancers are classified as subtypes of type 0 and further
subclassified into three major types including type O-I, type O-II, and type O-III,
based on the presence of elevation and depression [1-3] (Fig. 2.4). Type O-l is a
superficial and protruding type and includes type O-Ip, which is pedunculated, and
type O-Is, which is sessile. Type O-1I is a superficial and flat type and is further
subclassified into three subtypes, namely type 0-IIa, which is slightly elevated up to
1 mm in height, type 0-IIb, which is completely flat, and type O-Ilc, which is slightly
depressed (Fig. 2.3a, b). Type O-III is a superficial and excavated type.

The O-Ip cancer is most typically seen in esophageal carcinosarcoma
(sarcomatoid carcinoma) (Fig. 2.5) [15]. The O-Ilc cancer is most common in
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Fig. 2.3 (a) A shallow depressed lesion (0-Ilc type) resected by esophagectomy. (b) Todine
staining clearly revealed an unstained area. This O-Ilc type cancer showed submucosal invasion
in the whitish discolored area (arrow). This cancer can be also classified as a superficial spreading
type which is defined as a superficial esophageal cancer with more than 5 cm superficial spreading

Fig. 2.4 Macroscopic
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Fig. 2.5 A typical O-Ip type
superficial esophageal
carcinoma (carcinosarcoma),
which appears as a large
polypoid tumor with a smooth
surface and prominent
lobulation. The stalk is very
small and narrow, and not
visible in this picture. Erosive
superficial squamous cell
carcinoma surrounding the
polypoid tumor is also noted

superficial esophageal cancers [16, 17]. Type 0-IIb cancer is almost always mucosal
cancer, whereas type 0-Ilc cancer consists of squamous cell carcinoma showing a
wide range of cancer invasion depth from mucosal to submucosal invasion [17,
18]. More protruded (type 0-I) or more depressed (type O-III) lesions are associated
with deeper invasion in the submucosa [17, 18]. This applies particularly when the
lesion has a mixed morphologic pattern. Many superficial esophageal cancers show
combined types, e.g., a shallow depression and a sessile protrusion, 0-IIc + “0-Is”
(Fig. 2.6). In the combined types, the type occupying the larger area should be
described first, followed by the next type according to the Japanese classification of
esophageal cancer [1-3]. Double quotation marks (‘) are placed around the
macroscopic tumor type that has the deepest tumor invasion.

2.2.4 Advanced Esophageal Cancer

Advanced esophageal cancers are classified into four types [1-3]. A type 1 tumor is
defined as a protruding tumor (Fig. 2.7a). A type 2 tumor is defined as an ulcerated
tumor with a sharply demarcated raised border (Fig. 2.7b). A type 3 tumor is also an
ulcerated tumor, but shows infiltration into the surrounding wall, making the tumor
border rather unclear (Fig. 2.7c). A type 4 tumor is defined as a diffusely infiltrating
tumor in which ulceration or protrusion is usually not a prominent feature
(Fig. 2.7d). A type 5 tumor is defined as a tumor that cannot be classified into
any of these types. Superficial esophageal cancer can be found at the periphery of an
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Fig. 2.6 A 0-IIc +“Is” type
superficial esophageal cancer.
The sessile portion (0-Is type)
showed a deepest cancer
invasion

Fig. 2.7 (a) A type 1 tumor (protruding tumor). (b) A type 2 tumor (an ulcerated tumor with a
sharply demarcated raised border). (c) A type 3 tumor (an ulcerated tumor with an unclear border).
(d) A type 4 tumor (a diffusely infiltrating tumor)
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Fig. 2.8 lodine staining clearly reveals two unstained cancerous areas. In addition to the
cancerous areas, there are multiple small iodine-unstained areas in the mucosa surrounding the
cancerous lesions

advanced tumor. When an advanced tumor shows a combined type, the most
advanced type is described first and double quotation marks are unnecessary
according to the Japanese classification of esophageal cancer [1-3]. The macro-
scopic classification of ESCC can be applied to all esophageal adenocarcinomas.

The two most frequent types of advanced cancer are types 2 and 3 [16]. Protrud-
ing type tumors are usually found to be carcinosarcomas (sarcomatoid carcinoma),
squamous cell carcinomas, or malignant melanomas [19]. Protruding type tumors,
especially showing a subepithelial growth, are small cell neuroendocrine
carcinomas, basaloid squamous carcinomas, and lymphoepithelioma-like
carcinomas (esophageal carcinomas with lymphoid stroma) [19].

2.2.5 Multicentric Squamous Cell Carcinoma (Field Cancerization)

The presence of other cancers synchronously or metachronously associated with
esophageal carcinoma is relatively common. According to the comprehensive
registry of esophageal cancer in Japan, up to 47 % of patients with esophageal
carcinoma had synchronous or metachronous carcinoma at another sites including
the stomach, head and neck, colon/rectum, and lung in this descending order
[16]. Up to 20 % of patients with ESCC had synchronous or metachronous multiple
primary cancers of the esophagus [16]. ESCC, especially multicentric squamous
cell carcinoma, is often associated with multiple small areas unstained with Lugol’s
iodine observed in the mucosa surrounding esophageal carcinomas (Fig. 2.8)
[8]. Patients with head and neck squamous cell carcinoma, who have a high risk
for ESCC, are also reported to be frequently associated with multiple iodine-
unstained areas [8, 20, 21]. The incidence of multiple small areas unstained with
iodine has been reported to be associated with the development of multiple primary
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Fig. 2.9 Well-differentiated squamous cell carcinoma is characterized by stratified squamous
differentiation and prominent keratinization

cancers in the upper aerodigestive tract and the patients’ tobacco and alcohol
consumption [8]. Also, male sex and presence of the aldehyde dehydrogenase
type 2 (ALDH?2) allele has been reported to be associated with an increased risk
for multiple Lugol-voiding lesions of the esophageal mucosa in patients with ESCC
[22]. Therefore, iodine staining method is useful not only for optimal visualization
of esophageal squamous mucosal abnormalities but also for detecting groups at
high risk of multicentric cancer in the upper aerodigestive tract. Although staining
the esophageal mucosa with iodine solution has not often been used by endoscopists
and pathologists in North America, iodine staining is the sine qua non diagnostic
method for ESCC.

2.2.6 Risk Factors

Risk factors include alcohol [23], tobacco use [23], history of upper aerodigestive
tract cancer [23], achalasia (Fig. 2.9) [23], severe caustic injury [23], frequent
consumption of very hot beverages [24], prior radiation therapy to the mediastinum
[25], nonepidermolytic palmoplantar keratoderma (tylosis) [23], Plummer-Vinson
syndrome [26], nutrition (e.g., nitrosamines in pickled or moldy foods) [27], celiac
sprue [28], and lichen planus [29].

2.3  Microscopic Features

The histology of ESCC is similar to that of squamous cell carcinoma of other sites
with enlarged, often vesicular nuclei and eosinophilic opaque cytoplasm. Variable
amounts of keratinization with intercellular bridges and/or stratified squamous
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Fig. 2.10 A type 2 advanced esophageal cancer developed in Achalasia

differentiation are observed depending on tumor differentiation grade. The neoplas-
tic cells form variably sized irregular tumor nests with variable amount of
desmoplastic reaction and inflammatory response. Zonal squamous differentiation
with keratinization and vague palisading of basaloid tumor cells in the periphery of
tumor nests recapitulate the organization of normal stratified squamous epithelium
(Fig. 2.10). According to the Japanese classification of esophageal cancer [1-3],
well-differentiated squamous cell carcinoma is characterized by extensive keratini-
zation and stratified squamous differentiation, accounting for more than three
quarters of the tumor area (Fig. 2.10), whereas poorly differentiated squamous
cell carcinoma has such keratinization accounting for less than one quarter of the
tumor area. Moderately differentiated squamous cell carcinoma lies between these
two. The WHO classification states that grading is traditionally based on mitotic
activity, nuclear atypia, and degree of squamous differentiation, with no special
reference to the ratio of keratinization [4]. No widely accepted, well-tested grading
system is not established. Most of ESCCs show a characteristic histomorphology,
so that the diagnosis might be unproblematic. The differential diagnosis of squa-
mous cell carcinoma, especially poorly differentiated type, in a biopsy or surgical
specimen includes reactive squamous epithelium, undifferentiated carcinoma, neu-
roendocrine carcinoma, poorly differentiated adenocarcinoma, salivary gland-type
carcinoma, pseudoepitheliomatous hyperplasia (e.g., pseudoepitheliomatous hyper-
plasia associated with granular cell tumor [30]), radiation effect, hyperplastic polyp
of the esophagogastric junction [31], malignant melanoma, and metastatic tumor.
The main differential diagnosis of squamous cell carcinoma in a biopsy specimen is
usually a reactive squamous epithelium. Immunohistochemistry (e.g., p63 and
cytokeratin 5/6) can provide assistance in the differential diagnosis, as well as
review of imaging studies.
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2.4  Tumor Spread

ESCC shows unique patterns of tumor spread including ductal/glandular involve-
ment, diffuse pagetoid spread, and intramural metastasis like those frequently seen
in other organs such as the uterine cervix and nipple.

2.4.1 Superficial Esophageal Cancer

ESCC begins as an in situ carcinoma and spreads both horizontally and vertically.
Initial invasion into the lamina propria is characterized by the proliferation of
downward growth of neoplastic squamous epithelium. It is a distinctive feature of
ESCC that lymph node metastases occur early in the course of the disease. The
abundant lymphatic channels in the lamina propria mucosae and submucosa of
the esophagus are responsible for the high frequency of lymph node metastasis
[32, 33]. All submucosal tumors have a substantial risk of lymph node metastases
[17, 18].

2.4.1.1 Ductal/Glandular Involvement

The esophageal submucosal glands are considered to be a continuation of the minor
salivary glands and scattered throughout the entire esophagus. Squamous cell
carcinoma in situ can extend into the ducts of the submucosal glands. Ductal/
glandular involvement has often been observed in superficial squamous cell carci-
noma of the esophagus, with an incidence of 21.3-22.3 % [34, 35]. Maximum
tumor size has been reported to correlate with the presence of ductal/glandular
involvement by multivariate analysis, indicating that ductal/glandular involvement
develops in association with horizontal tumor growth [34]. According to the
Japanese classification of esophageal cancer, tumors with ductal/glandular involve-
ment that extends to the submucosa but does not definitely invade the submucosal
stroma should not be classified as submucosal carcinoma [1-3]. However, even in
mucosal carcinoma, there exists a possibility of incomplete clearance of the tumor
tissue by endoscopic resection due to the presence of ductal/glandular involvement
extending to the submucosal layer or reaching the end portions of esophageal
glands. Also, it is very important to judge accurately whether a small cancerous
nest in the submucosal layer in an endoscopically resected specimen is ductal/
glandular involvement, direct tumor invasion, or lympho-vascular invasion in
deciding the necessity for additional surgical resection based on the histopathologic
findings in endoscopically resected specimens. Immunohistochemistry (e.g., CD31,
D2-40) and elastic stain can be helpful in the differential diagnosis as well as deeper
cut sections.

2.4.1.2 Diffuse Pagetoid Spread

Occasionally, squamous cell carcinoma cells exhibit a pagetoid pattern of growth.
However, diffuse pagetoid spreading of squamous cell carcinoma in situ of the
esophagus is very rare and is characterized by the pronounced pagetoid spread of
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squamous cell carcinoma [36, 37]. Pagetoid spread of squamous cell carcinoma in
situ and true Paget’s disease are very similar histologically.

2.4.2 Lymph Node Metastasis in Patients with Superficial
Esophageal Cancer

The proportion of patients with superficial squamous cell carcinoma of the esopha-
gus and lymph node metastasis has been reported to be 39-54 %, whereas the
proportion of patients with intraepithelial carcinoma (EP (M1)) or carcinoma
invading the lamina propria (LPM (M2)) and lymph node metastasis is only 1.4—
4.0 % [17, 18, 38, 39]. The risk of lymph node metastases is surprisingly high when
it reaches the muscularis mucosae (MM (M3). 5.0-18.0 %) or the superficial
submucosa (SM1, 26.5-53.9 %) [17, 18, 38, 39]. Consequently, intraepithelial
carcinoma (EP (M1)) or carcinoma invading the lamina propria (LPM (M2)) is
generally treated by endoscopic resection [1-3]. Tumors with an estimated depth of
invasion of MM (M3) or SM1 without lymph node metastases on diagnostic
imaging studies are considered to have a relative indication for endoscopic resec-
tion, whereas tumors with an estimated depth of invasion of SM2 or SM3 have no
indication for endoscopic resection [1-3]. However, clinical diagnosis of the depth
of invasion is not always accurate. One of the major advantages of endoscopic
resection is to recover a specimen for histopathologic analysis, which helps to make
a clinical decision for further therapy after endoscopic resection. Previous studies
have reported that lymphatic invasion was significantly associated with lymph node
metastasis in patients with superficial esophageal carcinoma in a multivariate
analysis [38, 39].

2.4.3 Advanced Esophageal Cancer

Advanced esophageal cancers may invade surrounding structures including the
trachea, lung, aorta, mediastinum, and pericardium. Distally located tumors often
invade the stomach. Metastases to distant organs are frequent, particularly to the
liver and lung [14, 16].

2.4.3.1 Intramural Metastasis

Metastasis from an esophageal carcinoma to the esophagus or stomach is termed
intramural metastasis. Intramural metastasis has often been found in the resected
esophagus, with an incidence of 11-15 % [40, 41]. Patients with intramural
metastasis have a higher frequency of lymph node metastasis and liver recurrence
than those without intramural metastasis, and intramural metastasis is more predic-
tive of a worse prognosis than is local recurrence [40].
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2.4.3.2 Prognostic Factors

Clinicopathologic prognostic factors include TNM stage [1-3], lymph node metas-
tasis [42, 43], tumor invasion depth [42, 43], lympho-vascular invasion [43],
intramural metastasis [40, 43], tumor vascularity [44], infiltrating growth pattern
[45], inflammatory response [45, 46], tumor budding [47], tumor nest configuration
[48], extranodal spreading [49], epithelial-mesenchymal transition phenotype [50],
pathologic response to neoadjuvant therapy [51], completeness of surgical resection
[42], and the patient’s general health condition [52]. Most of these studies have
shown no significant influence of tumor differentiation grade on survival. Among
these clinicopathologic prognostic factors, the number of metastasis-positive lymph
nodes is a simple and reliable prognostic factor [53, 54]. In patients with tumor
limited to within the submucosal layer, even with tumors located in the mid- and
lower esophagus, lymph node metastasis was frequent in the upper mediastinum
and perigastric area [55]. Isolated distant lymph node involvement from superficial
esophageal carcinoma is thus not necessarily a sign of advanced disease [55]. The
most predictive factor for patient’s survival is not the area of involved nodes, but
the number of involved nodes [56, 57]. Numerous genes, proteins, and microRNAs
are involved in the development of ESCC [58-60]. Most of them are involved in
signal transduction, regulation of transcription, cell cycle, or cell apoptosis
[58]. Such markers may have potential implications in early detection of
tumorigenesis and prediction of metastasis and survival. Among those, cyclin D1,
p53, E-cadherin, and VEGF have been reported to be most potential markers in
ESCC according to the review of protein alterations in ESCC and clinical
implications [58].

2.5 Precursor Lesion (Squamous Dysplasia/Intraepithelial
Neoplasia)

Two different terms are used to describe precursor lesions of invasive neoplasia,
i.e., dysplasia and intraepithelial neoplasia. Dysplasia is almost synonymous with
intraepithelial neoplasia. Dysplastic epithelium is defined as intraepithelial neopla-
sia with architectural and cytological abnormalities (Fig. 2.11) [1-4]. According to
the WHO classification of tumors of the digestive system [4], intraepithelial
neoplasia is classified as low-grade intraepithelial neoplasia or high-grade
intraepithelial neoplasia. In low-grade intraepithelial neoplasia, the architectural
and cytological abnormalities are confined to the lower half of the epithelium. In
high-grade intraepithelial neoplasia, the abnormalities involve the upper half of the
epithelium, and cytological alterations are greater than those in low-grade
intraepithelial neoplasia. Full thickness involvement of the squamous epithelium,
called squamous cell carcinoma in situ in Japan, is considered synonymous with
high-grade intraepithelial neoplasia (high-grade dysplasia) in North America and
Europe based on their similar histologic appearance and risk of progression into
invasive ESCC [4, 61]. Japanese pathologists diagnose carcinoma solely on the
basis of the architectural and cytological changes observed without requiring
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Fig. 2.11 Increased
cellularity, mild nuclear
atypia, and hyperchromasia
are evident, which can be
regarded as dysplasia
(low-grade intraepithelial
neoplasia). The abrupt
transition of squamous cells
(right) to atypical squamous
cells (left) is noted. Arrow
indicates the border between
normal squamous epithelium
and dysplastic squamous
epithelium

histological evidence of invasive growth, whereas pathologists in North America
and Europe define carcinoma as one that has histological evidence of invasive
growth [4, 62].

The differentiation of squamous dysplasia (intraepithelial neoplasia) from reac-
tive change is sometimes challenging. The abrupt transition of the normal squa-
mous cells to atypical squamous cells may serve as a diagnostic indicator for
squamous dysplasia (intraepithelial neoplasia) (Fig. 2.11). Immunohistochemistry
for Ki-67 and p53 is also adjunctively available in the diagnosis of squamous
dysplasia (intraepithelial neoplasia) [63].

2.6 Variants

The subtypes of ESCC include basaloid squamous carcinoma, carcinosarcoma
(sarcomatoid carcinoma), adenosquamous carcinoma, verrucous carcinoma, and
lymphoepithelioma-like carcinoma (esophageal carcinoma with lymphoid stroma).

2.6.1 Basaloid Squamous Carcinoma

Basaloid squamous carcinoma is an uncommon variant of squamous cell
carcinoma, accounting for approximately 3 % of primary esophageal malignancies
[64, 65]. It is histopathologically distinct from squamous cell carcinoma and is
characterized by a poor degree of differentiation and high proliferative activity
[66]. Histologically, typical basaloid squamous carcinomas are composed of rela-
tively uniform, small, round-to-oval cells with scant cytoplasm forming a large
solid tumor nest with comedo-like necrosis (Fig. 2.12). The tumor nest contains
eosinophilic hyaline material, suggesting a basement membrane-like substance.
Basaloid squamous carcinoma has been reported to have a wide variation of
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Fig. 2.12 Typical histologic features of basaloid squamous carcinoma. Relatively uniform
neoplastic cells with scant cytoplasm form a large solid tumor nest with comedo-like necrosis.
The tumor nest contains eosinophilic hyaline material, suggesting a basement membrane-like
substance (arrows)

histologic features including solid nest, cribriform pattern, microcyst, trabecular
nest, and ductal differentiation [64]. Basaloid squamous carcinoma with salivary-
type differentiation, mimicking the histologic features of epithelial-myoepithelial
carcinoma of the salivary gland, has also been reported [67]. Areas of squamous
intraepithelial neoplasia or invasive squamous cell carcinoma are often observed
[64, 66]. Biospy specimens are taken from superficial areas of a tumor. Therefore,
many cases of basaloid squamous carcinoma of the esophagus are reportedly
diagnosed as squamous cell carcinoma preoperatively. Basaloid squamous carci-
noma could be mistakenly diagnosed as adenocarcinoma, adenoid cystic carci-
noma, undifferentiated carcinoma, or neuroendocrine carcinoma if a biopsy
sample contains only components of ductal differentiation, cribriform pattern,
solid nest, or trabecular nest.

2.6.2 Carcinosarcoma (Sarcomatoid Carcinoma)

Histologically, carcinosarcoma (sarcomatoid carcinoma) is composed of a prolifer-
ation of spindle-shaped sarcomatous tumor cells and squamous cell carcinoma
forming tumor nests. The spindle-cell component may show osseous, cartilaginous,
and skeletal-muscle differentiation. Therefore, this tumor can be regarded as
carcinosarcoma. Immunohistochemically, spindle-shaped sarcomatous tumor cells
may display various degrees of epithelial differentiation. Almost all reported cases
of esophageal carcinosarcoma (sarcomatoid carcinoma) have been macroscopically
polypoid and rarely show an ulcerated appearance [15]. Grossly, esophageal
carcinosarcoma (sarcomatoid carcinoma) shows a typical O-Ip type superficial
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Fig. 2.13 Adenosquamous carcinoma containing coexisting elements of infiltrating squamous
cell carcinoma (arrow head) and adenocarcinoma (arrows)

esophageal carcinoma, which appears as a large polypoid tumor with a smooth
surface and prominent lobulation (Fig. 2.5). The stalk is usually very small and
narrow. This tumor shows such characteristic macroscopic features that one can
easily recognize its histologic type. Superficial-type squamous cell carcinoma is
often found in the mucosa surrounding a polypoid carcinosarcoma (sarcomatoid
carcinoma) (Fig. 2.5).

2.6.3 Adenosquamous Carcinoma

Adenosquamous carcinoma is a rare variant of squamous cell carcinoma.
According to our previous reports, only 1.0 % of resected esophageal cancers are
diagnosed pathologically as adenosquamous carcinoma [68]. Microscopically, it
consists of coexisting elements of infiltrating squamous cell carcinoma and adeno-
carcinoma (Fig. 2.13). According to the Japanese classification of esophageal
cancer, adenosquamous carcinoma of the esophagus is defined as having at least
20 % of each of squamous cell carcinoma and adenocarcinoma elements on routine
microscopic examination, using hematoxylin and eosin staining [1-3]. The WHO
classification, however, states simply that adenosquamous carcinoma has a signifi-
cant squamous carcinomatous component that is intermingled with tubular adeno-
carcinoma elements, with no special reference to the ratio of these two components
[4]. Although some case reports of esophageal adenosquamous carcinoma have
indicated that these tumors show highly aggressive biological behavior [69, 70], our
own data showed that such patients had a significantly better outcome than patients
with squamous cell carcinomas or adenocarcinomas [68]. The location and macro-
scopic type of adenosquamous carcinomas were similar to those of squamous cell
carcinomas, but the former were significantly smaller than the latter [68].
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2.6.4 Verrucous Carcinoma

Verrucous carcinoma is a rare, highly differentiated variant of squamous cell
carcinoma. Verrucous carcinoma grows slowly and locally and only rarely
metastasizes [1-3, 71]. It is generally an exophytic and warty in appearance and
demonstrates blunt papillary projections of highly differentiated squamous cells
with a pushing margin. Therefore, the diagnosis of verrucous carcinoma may be
particularly challenging due to its bland histologic features. A superficial biopsy is
usually not sufficient to make a definitive diagnosis.

2.6.5 Lymphoepithelioma-Like Carcinoma
(Esophageal Carcinoma with Lymphoid Stroma)

Lymphoepithelioma-like carcinoma, best known to occur in the nasopharynx,
reveals striking morphological similarity to nasopharyngeal carcinoma
(Ilymphoepithelioma). Histologically, the tumor is predominantly composed of a
subepithelial growth of poorly differentiated carcinoma with prominent lymphoid
stroma [72, 73]. The tumor cells are characterized by large vesicular nuclei and
prominent nucleoli with scant cytoplasm. Epstein-Barr virus genomes have been
identified in lymphoepithelioma-like carcinoma of the esophagus [74].
Lymphoepithelioma-like carcinoma of the esophagus (esophageal carcinoma with
lymphoid stroma) seems to represent a relatively good prognosis [72].
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