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Esophageal cancer isan aggressive disease with a generally poor prognosis. Frequently, patients
present late with obstructive symptoms indicating advanced tumors. Therefore, serial histo-
pathological investigations of esophageal cancer arenow being perfor med more extensively, and
sever al digtinctive clinicopathological featureshave been demongtrated. I n thisreview, we present
some of the distinctive features of esophageal cancer and discusstheir clinicopathological sig-
nificance. These characterigicsinclude: (1) thefrequent presence of lymph node metastasis, (2)
themorphological featuresand depth of tumor invasion, (3) the synchronous and metachronous
occurrence of carcinoma of other organs, (4) the frequent coexistence of squamous epithelial
dysplasia, (5) the frequent coexistence of intraepithelial spread, blood vessel, and lymphatic
per meation, (6) the occasional existence of intramural metastasis, (7) the frequent coexistence of
multiple primary carcinomas, and (8) the occasional coexistence of glandular differentiation
with squamous cdll carcinoma. (Ann Thorac Car diovasc Surg 2003; 9: 6—13)
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I ntroduction

The prognosis for patients with esophageal carcinomais
poor, despite attempts at aggressive multimodality treat-
ment.® Recently, advances in surgical techniques and
adjuvant therapy have improved the 5-year survival rate
to about 40%.%? To improve operative methods and
multimodality treatment, it is important that we have a
thorough knowledge of esophageal carcinoma. As the
most common histological type of esophageal cancer is
squamous cell carcinoma (SCC), and most cases consist
of either advanced cases or preoperatively irradiated cases,
among the resected cases with esophageal cancer less
histopathological attention has been paid to esophageal
cancer than to other gastrointestinal tract cancers, such
as gastric and colon cancers. However, owing to the re-
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markable development of esophago-endoscopy, esoph-
ageal carcinoma can now frequently be diagnosed at an
early stage, and, as aresult, the number of patients with
early esophageal carcinoma has increased significantly.?
Consequently, serial histopathological investigations of
esophageal cancer as well as squamous epithelial dys-
plasia, are now being performed more extensively, and
several peculiar histological features have been demon-
strated. In this article, we present some of the distinctive
features of esophageal cancer, and discuss the clinico-
pathological significance of these characteristics.

Clinical Characteristics

General features

Esophageal SCC is the commonest malignant tumor of
the esophagus in Japan. It affects more males than fe-
males, the rates are 5.9:1 in our 378 cases, and 6.5:1 in
the Japanese Society for Esophageal Diseases (JSED)
data.¥ The condition primarily occurs in people over 50
years of age, the mean is 63.6 years for our cases and
64.1 years in the JSED data. It isrelatively common in
China, other Asian countries and South Africa. Smoking
and alcohol are two important and well-known risk
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factors.® Among our 378 cases, 294 (77.8%) of the pa-
tients were smokers and 291 (76.9%) consumed a cohol.
The other risk factors are reported to be dietary deficiency,
infectious agents (especially the papilloma virus and
fungi) and chronic irritation (thermal and/or mechanical
injury, achalasia, diverticulum, chronic lye stricture, ra-
diation therapy, injection sclerotherapy and gastric resec-
tion).”¥ In China, esophageal cancer is associated with
diets that are contaminated with mycotoxins and low in
micronutrients and antioxidants, whereas in the United
States tobacco and alcohol consumption are major risk
factors for esophageal SCC.*¥ Genetic factors, such asa
polymorphism in the al dehyde dehydrogenase-2 (ALDH2)
gene, along with acohol consumption, have been associ-
ated with an increased risk of esophageal SCC in Japan.*

Patients with esophageal cancer had about a 30% fam-
ily history of the condition. This frequency may be due
to heredity and/or environmental and/or lifestyle factors.
Recently, mutation of the p53 gene has been the most
common molecular change in various human cancers.*®
Mutation, abnormal accumulation of p53, or both, have
been found in a high proportion of esophageal carcino-
mas and have led to the hypothesis that p53 abnormali-
ties are common genetic events in the pathogenesis of
this tumor.1”19

Early cancer and superficial carcinoma

So-called “early cancer” of the esophagusis aclinical
concept which, in terms of pathology, correspondsto in-
vasive carcinoma strictly confined to the mucosa or sub-
mucosa, with or without lymph node spread. In the most
recent edition of the “Guidelines for the Clinical and
Pathol ogic Studies on Carcinoma of the Esophagus’,®
the definition of early carcinoma has been changed. Early
carcinomais now defined as an intramucosal carcinoma
without nodal or distant metastasis. Superficial carcinoma
is defined as carcinoma in situ, or carcinoma involving
mucosaor submucosa, regardless of the presence of lymph
node metastasis. It is a distinctive feature of esophageal
cancer that lymph node metastasis is often found in su-
perficial cancers, whileit is relatively less frequent in
gastric or colon cancer.??

Lymph node metastasis

Because there is abundant lymphatic plexusin the esoph-
ageal tissue, lymph node metastasisis commonly found
in carcinoma of the esophagus, even if the tumor invades
only the submucosa. It is reported that lymph node me-
tastasis of esophageal carcinoma occurs widely in the

Ann Thorac Cardiovasc Surg Vol. 9, No. 1 (2003)

Clinicopathological Characteristics of Esophageal SCC

periesophageal area, below the diaphragm and upward
into the cervical nodes.?*? Our data on the relationship
between depth of invasion of esophageal carcinoma and
the presence of metastasis in nodes dissected at surgery
revealed the following: lymph node metastasis was not
found in the single case of carcinomain situ; was found
in1(7.1%) of 14 mucosal carcinomas other than carci-
nomasin situ; 16 (44.4%) of 36 carcinomas which had
invaded the submucosa; 13 (61.9%) of 21 carcinomas
which had reached the muscularis propria; 35 (72.9%) of
the 48 carcinomas which had extended to the adventitia,
but showed no direct invasion; and, 6 (85.7%) of the 7
carcinomas which had invaded other organs directly. Re-
cently, in Japan, mucosal carcinomas which did not in-
vade the muscularis mucosae have been found to be cur-
able by endoscopic mucosal resection.®

Morphological featuresand local spread

Squamous cell carcinoma can occur in any portion of the
esophagus but most commonly in the middle and lower
esophagus (Table 1). Morphological types were classi-
fied according to the “Guidelines for Clinical and Patho-
logic Studies on Carcinoma of the Esophagus’® (Table
1). In summary, superficial type carcinomas (tumor with
invasion limited to the mucosa or submucosa, including
carcinomain situ) were classified macroscopically into
three types. O-1, superficial and protruding type; O-11, su-
perficial and flat type; O-111, superficial and distinctly
depressed type. Advanced carcinomaswere classified into
five types the same as Borrmann’s classification of gas-
tric carcinoma: Type 1, protruding type; Type 2, ulcer-
ative and localized type; Type 3, ulcerative and infiltrat-
ing type; Type 4, diffusely infiltrating type; and Type 5,
miscellaneous type. In our data and the JSED data,® the
superficial and flat types are most common in superficial
type carcinomas (Table 1). The two most frequent types
of advanced carcinoma are Types 2 and 3. The macro-
scopic classification and the histologic types of malig-
nant esophageal tumors are closely related. Polypoid
types of protruding superficial and advanced malignant
tumors are usually found to be carcinosarcomas, squa-
mous cell carcinomas or malignant melanomas. Plateau
types of protruding tumors are usually basal oid squamous
cell carcinomas, adenoid cystic carcinomas, poorly dif-
ferentiated squamous cell carcinomas or adenocarcino-
mas. Predominantly, subepithelial types of protruding
tumors are small cell type undifferentiated carcinomas,
basaloid squamous cell carcinomas or adenoid cystic
carcinomas.
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Table 1. Pathological findings of resected specimens (location histology morphological types)

Our cases (1983-2001) JSED (1997)
Location Ce Cervical esophagus 1 (0.8%) 89 (4.6%)
Ut The upper thoracic portion 15 (11.8%) 208 (10.7%)
Mt The mid-thoracic portion 81 (63.8%) 1,003 (51.5%)
Lt The lower thoracic portion 30 (23.6%) 629 (32.3%)
Others 19 (1.0%)
Morphological 01 Superficial and protruding type 12 (9.4%) 143 (7.3%)
type O-11 Superficial and flat type 34 (26.8%) 426 (21.9%)
O-111 Superficial and distinctly type 5 (3.9%) 17 (0.9%)
1 Protruding type 13 (10.2%) 141 (7.2%)
2 Ulcerative and localized type 16 (12.6%) 544 (27.9%)
3 Ulcerative and infiltrating type 44 (34.6%) 472 (24.2%)
4 Diffusely infiltrating type 2 (1.6%) 44 (2.3%)
5 Miscellaneous type 1 (0.8%) 74 (3.8%)
Others 87 (4.5%)
Histopathological Squamous cell carcinoma 116 (91.3%) 1,777 (91.3%)
classification Adenocarcinoma 5 (3.9%) 37 (1.9%)
Adenosguamous carcinoma 2 (1.6%) 18 (0.9%)
Basaloid carcinoma 2 (1.6%) 20 (1.0%)
Undifferentiated carcinoma 1 (0.8%) 9 (0.5%)
True carcinosarcoma 1 (0.8%) 3 (0.2%)
So-called carcinosarcoma 0 (0.0%) 13 (0.7%)
Adenoid cyctic carcinoma 0 (0.0%) 3 (0.2%)
Others 66 (3.4%)
Not examined 2 (0.1%)
Total 127 1,948

Synchronous and metachronous occurrence of carci-
noma of other organs

The presence of other cancers synchronously or
metachronously associated with esophageal carcinomais
also relatively common. According to the JSED data,
20.2% of patients with esophageal carcinoma had syn-
chronous or metachronous carcinoma at another site
(Table 2). In our data, 64 of 387 cases (16.5%) had carci-
nomas of other organs. Synchronous carcinomas were
found in 19 cases (29.7% of the carcinomas in other or-
gans), the previous occurrence of carcinomain other or-
ganswas 13 (20.3%) cases, and the number of later cases
was 8 (12.5%). Occasional occurrence of dual primary
carcinomas of the head and neck (H& N) and esophagus
have been known, but in Japan the occurrence of dual
primary carcinomas of the stomach and esophagus are
also well known. There are reportsthat gastric carcinoma
isthe most frequent carcinoma at another site.® Our data
show that gastric carcinomas were 33 cases (51.6% of

the occurrence of carcinomain other organs) and H& N
cancers were 10 (15.6%). Therefore, both preoperative
screening and postoperative follow-up studies of the stom-
ach and H& N regions are essential. In cases of esoph-
ageal cancer associated with concurrent gastric and H&N
cancers, theintraesophageal multiplicity of the esophagea
carcinomais more frequent than in other types of esoph-
ageal cancer.'V In addition, cancer of the colon/rectum is
relatively frequent. Preoperative screening is essential
because the colon is often used for reconstruction after
esophagectomy if the stomach is not available.

Histopathological Characteristics

Squamous epithelial dysplasia

Dysplasiais a disordered growth of epithelium that can
be regarded as precancerous, and includes intraepithelial
lesions that are not sufficiently atypical to designate as
carcinomain situ. Dysplasiaand carcinomain situ of the
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Table 2. Double primary cancer-organs (in cases of esophagectomy)

Our cases (1971-2000) JSED (1997)
Metachronous Metachronous

Organs Synchronous Before E-Ca After E-Ca Synchronous Before E-Ca After E-Ca
Stomach 20 (71.4%) 10 (37.0%) 3(20.0%) 85 (50.0%) 33 (28.4%) 5 (21.7%)
Head and neck cancer 3(10.7%) 3(11.1%) 4 (2.67%) 42 (24.7%) 23 (19.8%) 9(39.1%)
Lung/trachea/bronchus 1(3.6%) 2 (7.4%) 3(20.0%) 4 (2.4%) 10 (8.6%) 4 (17.4%)
Breast 3(11.1%) 7 (6.0%)
Colon/rectum 3(10.7%) 1(3.7%) 2 (13.3%) 20 (11.8%) 14 (12.1%) 2 (8.7%)
Liver 1(3.6%) 1(6.7%) 2 (1.2%) 1(0.9%)
Skin 1(3.7%) 2 (1.2%) 2 (1.7%)
Uterug/ovaruim 1(3.7%) 4 (3.4%)
Prostate/urinary bladder 2 (7.4%) 2 (13.3%) 1(0.6%) 4 (3.4%) 1(4.3%)
Others 14 (8.2%) 15 (12.9%) 2 (8.7%)
Unknown 4 (14.8%) 3 (2.6%)
Lesions 28 (100.0%) 27 (100.0%) 15 (100.0%) 170 (100.0%) 116 (100.0%) 23 (100.0%)

E-Ca: esophageal cancer

esophagus are being diagnosed with increasing frequency,
particularly in areas with a high incidence of invasive
esophageal carcinoma.??® Epithelial dysplasiais char-
acterized by cdllular atypia, abnormal differentiation and
disorganized architecture, all of these features being more
prominent in severe or high-grade dysplasia. Dysplasia
of the squamous epithelium is classified as mild, moder-
ate or severe, according to the degree of atypiain the
“Guidelines for Clinical and Pathologic Studies on Car-
cinoma of the Esophagus’ proposed by the JSED.

Coexistence of squamous epithelial dysplasia

Squamous epithelial dysplasiais frequently found in the
esophagus with squamous cell carcinoma, and several
studies have also suggested its significance as a precan-
cerous lesion.? Our study revealed dysplastic lesionsin
43 (64.2%) in the 67 cases of esophageal cancer without
any preoperative treatment. According to the* Guidelines
for Clinical and Pathologic Studies on Carcinoma of the
Esophagus’ proposed by the JSED, there are moderate-
severe dysplasialesionsin 30 of the 43 cases with dys-
plasia. We a so showed that the less advanced the lesion,
the higher the incidence of dysplasia; while in caseswith
dysplastic lesions, both the multiplicity of squamous cell
carcinoma and the intraepithelial spread of the main le-
sion were more frequent, suggesting the multicentric oc-
currence of dysplastic lesions and carcinomas.®

Coexistence of intraepithelial spread

Intragpithelial spread isinfiltration by tumor cellswithin
the mucosal surface epithelium, without extending into
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the deeper wall layers (Fig. 1). The occurrence of
intraepithelial carcinoma of the esophagus, associated
with invasive carcinoma, has important implications for
both evaluation of the extent of surgical treatment and
the understanding of the pathogenesis of esophageal car-
cinoma.®» We investigated 127 cases of esophageal car-
cinoma, which included 56 (44.1%) with intraepithelial
carcinoma contiguous with the main lesion (Table 3). To
interpret these findings, the theory of widespread carci-
nomatous transformation is the most acceptabl e explana-
tion for the histogenesis of the intraepithelial carcinoma-
tous area.®?

Fig. 1. Endoscopic view of a protruded mid-esophageal carci-
nomawith intraepithelial spread (Lugol-staining).
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Table 3. Pathological findings of resected specimens

Our cases (1983-2001) JSED (1997)
Blood vessel invasion v (=) 69 (54.3%) 940 (48.3%)
v (+) 58 (45.7%) 897 (46.0%)
Unknown 111 (5.7%)
Lymphatic vessel invasion ly (5 46 (36.2%) 542 (27.8%)
ly (+) 81 (63.8%) 1,300 (66.7%)
Unknown 106 (5.4%)
Intraepithelial spread ie(-) 71 (55.9%) 1,069 (54.9%)
ie(+) 56 (44.1%) 693 (35.6%)
Unknown 186 (9.5%)
Intramural metastasisin the im-e(-) 113 (89.0%) 1,680 (86.2%)
esophageal wall (im-€) im-e (+) 14 (11.0%) 171 (8.8%)
Unknown 97 (5.0%)
Intramural metastasisin the im-st (-) 119 (93.7%) 1,743 (89.5%)
stomach wall (im-st) im-st (+) 8 (6.3%) 43 (2.2%)
Unknown 162 (8.3%)
Multiple primary carcinoma ) 106 (83.5%) 1,570 (80.6%)
(+) 21 (16.5%) 374 (19.2%)
Unknown 0 (0%) 4 (0.2%)
Total 127 1,948

Blood vessel and lymphatic permeation

The occurrence of blood vessel and lymphatic permeation
wasfound in 58 (45.7%) and 81 (63.8%) of resected speci-
mens, respectively (Table 3). In our data, blood vessel
permeation was not found in 14 cases of mucosal carci-
noma, while lymphatic permeation was found in one case
(7.1%). However, blood vessel and lymphatic permeation
were found in 44.4% and 63.9% of cases with submu-
cosal carcinoma, respectively. It was reported that vascu-
lar permeation was found in 29% of cases with mucosal
carcinomawhich had invaded the lamina propiaand mus-
cularismucosae.® Because it wasreported that lymphatic
permeation was a good predictor of lymph node metasta-
sisin patients with superficial esophageal carcinoma,=>
the expansive indication for endoscopic membrane re-
section (EMR) and an additional operation, should be
considered according to indications in cases of mucosal
and submucosal carcinoma.

Intramural metastasis

Metastasis from an esophageal carcinomato the esopha-
gus or stomach is termed intramural metastasis (Fig. 2),
and this has been considered an important pathway for
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tumor spread.®® Intramural metastasis from the primary
lesions in the esophagus has often been found in the
resected esophagus, with an incidence of 11-16%.5-%9)

Fig. 2. Endoscopic view of intramural metastasis (arrows) from
an ulcerated lower esophageal carcinoma.
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According to the JSED data, 8.8% of resected esophaguses
had intramural metastasis within the esophageal wall,
while our data showed 14 cases (11%) (Table 3). Thein-
cidence of intramural metastasis to the gastric wall was
2.2% in the JSED data, but was 6.3% in our data. Al-
though the prognosis for multiple carcinomas is similar
to that for a single carcinoma, the prognosis for carci-
nomawith intramural metastasisis much poorer than that
for carcinomas without intramural metastasis. Thisisthe
reason that ailmost all the cases of esophageal carcinoma
with intramural metastasis also have lymph node metasta-
sisat surgery, and also distant organ metastasisis signifi-
cantly more frequent in patients with intramural metasta-
sis than in those without it.*? Therefore, it is considered
as one of the independent significant prognostic factors
for predicting a poor prognosisin esophagea cancer.

Multiple primary carcinomas

The occurrence of the multiple independent growth of
carcinomas in any organ was thought to be a rare phe-
nomenon, with the exception of polyposis of the colon
and epidermal tumors of the skin. However, our data on
127 patientsin our institution with esophageal squamous
cell carcinomawho underwent a subtotal esophagectomy
revealed 21 cases (16.5%) and 63 lesions (mean, 3.0) with
multiple primary squamous cell carcinomas (Table 3). In
the JSED data, 12.1% of the resected specimens showed
multiple primary carcinomas. There are other reports con-
cerning multiple primary carcinomas.*) Based on these
findings, multiple squamous cell carcinomaof the esopha-
gusisnot rare. In addition, Pesko et al. recently demon-
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Fig. 3. Microscopic photograph of aglandular differ-
entiation in esophageal squamous cell carcinoma
(H&E, x200).

strated a 31% incidence of multiplicity in esophageal
squamous cell carcinoma, and proposed the concept that
the entire esophagus may therefore be considered as one
entity in the area of carcinogenesis.*?

Coexistence of glandular differentiation with squa-
mous cell carcinoma
The most common histologic type of esophageal cancer
is squamous cell carcinoma. In contrast, primary adeno-
carcinoma of the esophagus occurs only rarely. Primary
adenocarcinoma of the esophagus is thus considered to
occur most commonly in the esophagogastric junction,
including Barrett’s esophagus, or in the ectopic gastric
mucosa. However, they also occur in the esophageal sub-
mucosa, exhibiting a histologic pattern resembling that
seen in adenoid cystic or mucoepidermoid tumors of sali-
vary gland origin.®®

Our study of 67 patients with carcinoma of the esopha-
gus included 13 cases (19.4%) with glandular and/or
mucus-secreting components in addition to the ordinary
components of squamous cell carcinoma. The histologic
features of such glandular differentiation were reminis-
cent of those seen in salivary gland tumors, and they were
frequently located in the submucosa and lamina propria
mucosae, suggesting that such differentiation had arisen
in either the esophageal glands or their ducts (Fig. 3).
These findings suggest that this type of esophageal tu-
mor originated not only from the covering squamous epi-
thelium but also from the esophageal mucus gland or
ductal epithelium, thus supporting the concept of the field
origin of carcinogenesisin esophageal carcinoma.*

11
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Conseguently, serial histopathological investigations
revealed that the esophageal cancer was not a monoto-
nous sguamous cell carcinomabut instead it showed vari-
ous clinicopathological characteristics. As aresult, sur-
geons must be careful to do serial preoperative assess-
ments, not only of the extension of the esophageal le-
sions, but also of any associated malignancies, especialy
in the H&N and gastric regions, while bearing in mind
the occasionally peculiar histological features of esoph-
ageal cancer.
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