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Summary

Oesophageal and gastro-oesophageal junction (GOJ) neoplasms, and their predisposing
conditions, may be encountered by the practicing pathologist both as biopsy samples and
as surgical specimens in daily practice. Changes in incidence of oesophageal squamous cell
carcinomas (such as a decrease in western countries) and in oesophageal and GOJ adeno-
carcinomas (such as a sharp increase in western countries) are being reported globally. New
modes of treatment have changed our histologic reports as specific aspects must be detailed
such as in post endoscopic resections or with regards to post neo-adjuvant therapy tumour
regression grades. The main aim of this overview is therefore to provide an up-to-date, easily
available and clear diagnostic approach to neoplastic and pre-neoplastic conditions of the
oesophagus and GOJ, based on the most recent available guidelines and literature.

Key words: oesophageal dysplasia, Barrett's dysplasia, oesophageal squamous cell
carcinoma, oesophageal adenocarcinoma, tumour regression grade

Introduction

Oesophageal and gastro-oesophageal junction (GOJ) neoplasms, and
their predisposing conditions may be encountered by the practicing pa-
thologist both as biopsy samples and as surgical specimens. While oe-
sophageal squamous cell carcinomas are decreasing in incidence in the
western world, a sharp increase in oesophageal Barrett’'s dysplasia, oe-
sophageal adenocarcinoma and GOJ cancer has been observed due to
better recognition and widespread predisposing factors. New modalities
of treatment are impacting our daily reporting practice and the patholo-
gist is increasingly being asked to provide reliable diagnoses necessary
for optimal management and surveillance.

The main aim of this overview is to provide an up to date, easily available
and clear diagnostic approach to neoplastic and pre-neoplastic conditions
of the oesophagus and GOJ, based on the most recent available guide-
lines and literature.
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Oesophageal squamous carcinoma

Globally, oesophageal squamous carcinoma (OSCC)
accounts for the majority of the cases of oesophageal
cancer, although its proportion, relative to oesopha-
geal adenocarcinoma, varies from country to country.
Oesophageal squamous dysplasia is the main pre-ne-
oplastic lesion.

PRE-NEOPLASTIC LESION - OESOPHAGEAL SQUAMOUS
DyspLasIA (Fic. 1)

Oesophageal squamous dysplasia (OSD) (also
known as oesophageal squamous intra-epithelial ne-
oplasia) is an unequivocal neoplastic alteration of the

oesophageal squamous epithelium, without invasion.
Squamous dysplasia can occur anywhere in the oe-
sophagus and it is likely to follow the distribution of
squamous cell carcinoma .

The diagnosis of precancerous lesions or OSCC in its
early phase should be the main goal of screening, con-
sidering that advanced OSCC shows poor prognosis
(overall survival of 38% at 1 year and 12% at 5 years
after diagnosis) 2. Precancerous dysplastic lesions are
detectable using endoscopy as they can appear as
small, superficial or flat lesions. Though endoscopy is
still considered gold standard for the diagnosis of dys-
plasia and early OSCC, alternative approaches, such
as exfoliative cytology, have been suggested 3.
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Figure 1. (A) Oesophageal biopsy section showing low grade squamous dysplasia with only mild cytological atypia within

RN ST VT,
W LT Y

150 GRS SRS SSY s e i e D

the lower half of the epithelial thickness (magnification x40). (B) Oesophageal biopsy section showing high grade squamous
dysplasia with severe cytological atypia in more than half of the epithelium (magnification x40). (C) Dysplastic squamous
epitelium and invasive squamous cell carcinoma (magnification x10). (D) Invasive squamous cell carcinoma with keratin pearl
formation (arrow) (magnification x20).
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Histologic diagnosis of oesophageal squamous dys-
plasia. Histologic criteria for OSD were initially de-
scribed in 1970 % and modified in the 1980s, based
on experiences from China 7. The diagnosis of OSD
requires the presence of both cytological and archi-
tectural atypia. Cytological atypia is characterized by
nuclear atypia (enlargement, pleomorphism and hy-
percromasia), loss of normal cell polarity while archi-
tectural atypia is characterized by abnormal epithelial
maturation without invasion of epithelial cells through
the basement membrane. The two-tiered (low grade
versus high grade) histological system is currently
recommended by the WHO classification of Tumours
Editorial Board '. Low grade dysplasia is defined as a
lesion involving only the lower half of the epithelium,
with only mild cytological atypia. High-grade dysplasia
is diagnosed when more than half of the epithelium
is involved or when severe cytological atypia is pres-
ent (regardless of the extent of epithelial involvement).
High-grade dysplasia includes the group of lesions al-
so termed “carcinoma in situ” in Japan and other parts
of Asia 8. Overexpression of p53 and hypermethyla-
tion of CDKN2A (P16INK-4a) have been reported in
OoSsD*®.

Differential Diagnoses. Benign and malignant lesions
can morphologically mimic squamous dysplasia.
These include squamous papilloma, pseudo-epithe-
liomatous (regenerative hyperplasia) induced by ero-
sions, ulcers, or oesophagitis, multinucleated change
in oesophagitis and radiation or chemotherapy ef-
fect. Squamous papillomas lack cytologic atypia and
show an orderly cellular maturation from the basal
layer toward the surface. Pseudo-epitheliomatous hy-
perplasia may also simulate invasive squamous cell
carcinoma. However, neither significant nuclear ple-
omorphism, nor loss of polarity are present. Distinc-
tion of OSD from regenerative or reactive squamous
epithelium may sometimes be difficult, especially in
biopsy specimens. Regenerative squamous epitheli-
um lacks significant nuclear pleomorphism, overlap-
ping, or crowding. In addition, surface maturation is
usually present. Inflammation frequently accompanies
reactive squamous epithelium, so, in the presence of
inflammation, a diagnosis of OSD should always be
made with caution. In practice, when low-grade dys-
plasia is suspected in biopsy specimens with inflam-
mation, the use of the term “indefinite” for squamous
dysplasia, similar to the nomenclature in Barrett’s oe-
sophagus (see later) or inflammatory bowel disease,
could be used and follow-up with biopsies is recom-
mended after treatment of the underlying oesophagi-
tis. The term “atypical regenerative hyperplasia” of the
oesophagus in endoscopic biopsies has been used to
describe lesions that approach squamous cell carci-

noma ©. Not uncommonly, the basal layers of regener-
ative squamous epithelium may undergo increase of
nuclear/cytoplasm ratio and simulate dysplasia. After
radiotherapy or chemotherapy, squamous epithelium
may become atypical and mimic dysplasia or even
carcinoma. Atypical cells after therapy do not show an
altered nuclear/cytoplasm ratio, but reveal prominent
cytoplasmic vacuolization instead. In addition, similar
changes may also be observed in stromal cells.
Malignancies that mimic dysplasia include lateral
spread of invasive squamous cell carcinoma and ver-
rucous carcinomas ". Lateral spread of squamous
cell carcinoma may mimic dysplasia particularly if the
invasive component is not present in the biopsy sam-
ple 2. In these cases, nuclear hyperchromasia and
pleomorphism are usually more prominent compared
with high-grade dysplasia, and a clear demarcation
from carcinomatous to non-carcinomatous epithelium
is typically present. There are two general types of lat-
eral spread. One shows full-thickness replacement by
carcinoma (full-thickness type) and the other reveals
only basal epithelium involvement (basal layer-type).
In the basal layer-type, involvement may be seen in
only one or two layers of the epithelium. Verrucous
carcinoma is an extremely rare form of malignancy
and shows an exophytic papillary growth pattern '
with only minor cytologic atypia and a blunt pushing
invasive margin which may be difficult to interpret as
invasive.

OESOPHAGEAL SQUAMOUS CELL CARCINOMA

Definition. Oesophageal squamous cell carcinoma
NOS is a malignant oesophageal epithelial neoplasm
displaying squamous cell differentiation characterized
by keratinocyte-type cells with intercellular bridges
and/or keratinization. It is located most commonly in
the middle third of the oesophagus followed by the
lower third ™.

Clinical aspects. Over the past three decades, a con-
sistent decline in the rate of OSCC has been observed
in Western Europe while a stable rate of slower de-
cline has been seen in central Europe and converse-
ly, an increase in OSCC incidence has been reported
in Eastern Europe. In moderate and lower-risk West-
ern countries, the most important risk factors are the
combination of tobacco smoking and excessive alcohol
consumption '%; indeed, the decline in OSCC incidence
in Western Europe has been mainly attributed to the
reduction in alcohol intake and smoking habits .

With regards to the possibility of screening for OSCC
in moderate and lower-risk countries, it would have
to include an excessively large population at risk and
therefore seems impractical. Screening is therefore
usually proposed to a small subgroup of patients who
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are at a very high risk of cancer development, such
as those with a previous or concomitant diagnosis of
head/neck squamous cell carcinoma "7, achalasia (up
to 10 times risk) ', previous radiotherapy for breast
cancer, previous caustic injury to the oesophagus
and tylosis . In practice, no consensus has been
reached among world experts with regards to timing
of surveillance programmes: practices are still varied,
with screening starting within 1 year after diagnosis in
some cases, compared to 5 and 10 years in others.
Furthermore, surveillance intervals also vary from 2
to 5 years 2°.
Typical symptoms include new onset dysphagia, gas-
trointestinal bleeding, recurrent aspiration or emesis,
weight loss and/or loss of appetite.
OSCC is most often found in older men (aged > 60
years) with male to female ratio of 3:1, although this
ratio varies considerably across geographical re-
gions 2'22, Apart from alcohol overconsumption and to-
bacco smoking, particularly when in combination, oth-
er risk factors include the consumption of red meat 2°
and of very hot beverages 2*. Genetic factors are al-
so involved: a pooled analysis of three genome-wide
association studies found new susceptibility loci for
0OSCC 2.
Treatment Options. The main factors affecting choice
of treatment are tumour stage and location, histologi-
cal type, patient’s performance status and comorbidi-
ties 2. While surgery (transthoracic oesophagectomy
Ivor-Lewis procedure) alone is the treatment of choice
in limited disease (cT1-T2 cNO MO0), neo-adjuvant
therapy with chemotherapy or chemoradiotherapy has
supplemented surgery as standard treatment for local-
ly advanced oesophageal cancer (cT3-T4 or cN1-N3
MO). This is mostly due to difficulty in achieving com-
plete RO tumour resections with surgery alone, while
neo-adjuvant preoperative treatment has been shown
to increase RO resections and survival rates 22,
Macroscopic and Microscopic description. Mac-
roscopically, OSCC often presents as an ulcerative
mass, especially when advanced. The most useful
macroscopic classification is provided by Japan Eso-
phageal Society 2.
Histology shows a typical, invasive squamous carci-
noma with both vertical and horizontal growth beyond
the basement membrane (Fig. 1). Histological grading
is based on the degree of cytological atypia, mitotic
activity and presence of keratinization. A three-tiered
system is commonly applied:

- Grade 1 (well differentiated): shows enlarged cells
with abundant eosinophilic cytoplasm and keratin
pearl production. Cytological atypia is minimal and
the mitotic rate low. The invasive margin is pushing
and the cells are well oriented.

- Grade 2 (moderately differentiated): has evident
cytological atypia and the cells are less ordered.
Mitotic figures are easily identified while keratin
pearl formation is infrequent.

- Grade 3 (poorly differentiated): consists predominant-
ly of basal-like cells forming nests, which may show
central necrosis. The tumour nests consist of sheets
or pavement-like arrangements of tumour cells with
occasional parakeratotic or keratinizing cells.

SuBTYPES OF OESOPHAGEAL Squamous CELL CARCINOMA

Verrucous squamous cell carcinoma. Most cases are
encountered in the lower third of the oesophagus, as
a protuberant mass. The tumour comprises differenti-
ated squamous cells with minimal cytological atypia,
low mitotic activity and surface papillary projections.
recognizes occurs abruptly, with no intervening gran-
ular cell layer. The invasive front is pushing and the
tumour is slow-growing and metastases are uncom-
mon 30-32.

Spindle cell squamous cell carcinoma. Macroscop-
ically it has a polypoid growth pattern. Histologically,
there is a biphasic pattern of neoplastic squamous
epithelium and spindle cells. Squamous cells are
well to moderately differentiated or may be occasion-
ally carcinoma in situ alone. The spindle cells have
high-grade malignancy, which may show osseous,
cartilaginous, or skeletal muscle differentiation 3334,
Although these tumours tend to be large, the progno-
sis is sometimes better than that of OSCC NOS of the
same size, due to their intraluminal rather than deeply
invasive growth.

Basaloid squamous cell carcinoma. Unlike similar
tumours in the oropharynx, this neoplasm is not as-
sociated with HPV infection %. It shows solid or nest-
ed growth pattern of basaloid cells, sometimes with
comedonecrosis and occasionally with pseudoglan-
dular or cribriform formation. Exclusion of high-grade
neuroendocrine carcinoma (NEC) by immunohisto-
chemistry is often required. Areas of squamous cell
carcinoma in situ or OSCC NOS are relative common.
The tumour is highly aggressive, with a worse progno-
sis than OSCC NOS, even though differences are not
statistically significant 2.

Carcinoma cuniculatum is characterized by prominent
surface keratin-filled sinuses lined by bland squamous
cells.

Molecular pathways. OSCC develops by stepwise
progression from histologically normal squamous mu-
cosa to low-grade dysplasia (intra-epithelial neopla-
sia) and high-grade dysplasia.

TP53 mutation is a key early driver mutation %. Genet-
ic changes identified at the intra-epithelial neoplasia
stage include aneuploidy, copy-number alterations,
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changes related to the amplification of genes, such
as EGFR, and the silencing of genes, such as CD-
KN2A, due to promoter hypermethylation %. Frequent-
ly mutated genes are, however, shared at the dysplas-
tic stage and invasive cancer ¥. While copy number
variations are not significantly increased between
dysplastic and malignant cells, it has been suggested
that several cancer genes (ATR, MECOM, PIK3CA,
BCL6, MYC, and CCND2) are more frequently affect-
ed by copy number variations in malignant than dys-
plastic cells. Many of these commonly mutated genes
are shared with other squamous cell carcinomas of
the head and neck and of the lung 3%, |t is therefore
probable that cancers that arise from similar lineages
are more molecularly alike than cells that arise from
different lineages within the same organ. This could
mean that biomarkers and therapeutic targets for can-
cer will be shared between tumour types based on
cell of origin rather than anatomic location 2°.

Molecular subtypes. According to The Cancer Ge-

nome Atlas Research network %, three molecular sub

types are identified as follows:

- OSCC type 1 recognizes alterations in the NRF2
pathway, which regulates adaptation to oxidative
stress. This group also contains a higher frequency
of SOX2 and TP63 amplifications. Geographically,
it includes 66% of the Asian population.

- OSCC type 2 is referred to many of the Eastern
European and South American patients. Their tu-
mours are characterized by higher rates of ZNF750
and NOTCH1 mutation, inactivation of the chroma-
tin modulators KDM6A and KDM2D, CDK6 amplifi-
cation and inactivation of the PIKBCA suppressors
PIK3R1 and PTEN.

- OSCC type 3 are few and come from North Amer-
ica. Mutations in the cell cycle pathway are absent
in this subtype and only 1 patient had a TP53
mutation. They all contained mutations predicted
to activate the RTK/RAS/PI3K pathway and 75%
contained somatic mutations in chromatin re-mod-
elling.

At present, no molecular tests are required .

Oesophageal adenocarcinoma
and gastro-oesophageal junction
adenocarcinoma

RE-NEOPLASTIC LESION - DARRETT'S DYSPLASIA 1G.
P B ’ Fia. 2

Dysplasia in Barrett’'s Oesophagus (BO) is an une-
quivocal neoplastic transformation of the epithelial
cells confined within the basement membrane of the
metaplastic columnar epithelium within which it arises

and requires exclusion of regenerative lesions. Dys-
plasia is endoscopically associated with flat, raised or
depressed lesions and is defined by combined archi-
tectural abnormalities and cytological atypia identifia-
ble on standard haematoxylin and eosin-stained sec-
tions 4941, Dysplastic glands show architectural chang-
es (gland fusion and budding, variability in gland size,
cribriform pattern) and cytological alterations (hyper-
chromatic and elongated nuclei, nuclear stratification)
causing an increasing morphological deviation from
the metaplastic phenotype. Cytological and architec-
tural abnormalities involve the entire length of glands
and typically cellular maturation toward the surface of
the mucosa is missing. Dysplasia confined to the crypt
but with surface maturation is also reported 4243,
Pathologists should report dysplasia as fitting into one
of four categories (namely negative for dysplasia, in-
definite for dysplasia, low grade dysplasia and high
grade dysplasia) 4. The rationale for this tiered ap-
proach is to stratify patients into categories of increas-
ing risk for development of, or concurrent presence of,
oesophageal adenocarcinoma (OAC) *.

Negative for dysplasia (NEG). This diagnosis repre-
sents two different situations: a) columnar epithelium
with no cell atypia; b) reactive (hyperplastic/regener-
ative) changes.

Indefinite for dysplasia (IND) - this term only applies to
cases where the pathologist cannot decide with cer-
tainty whether the lesion is hyperplastic/regenerative
or neoplastic in nature. This may be due to inadequate
biopsy sampling (e.g. poorly oriented biopsies that do
not enable full thickness assessment) or to the pres-
ence of cytological atypia and/or structural alterations
of doubtful interpretation. It is a “provisional” diagnosis
that must be followed by short-term resampling and/
or second opinion. The presence of erosion and neu-
trophilic infiltrate requires additional caution in diag-
nosing dysplasia.

Low grade dysplasia (LGD) - this is characterized by
scanty architectural distortion and mild to moderate
cytological atypia. Hyperchromatic nuclei with irregu-
lar contours, nuclear overlapping and crowding and
dystrophic goblet cells may be present.

High grade dysplasia (HGD) - this is characterized by
both architectural abnormality and severe cytological
atypia. Aberrant architectural features include glandu-
lar crowding, branching or budding glands, villiform,
cribriform, micropapillary, or cystically dilated crypt
patterns. Cytological features include complete loss
of cell polarity, rounded enlarged nuclei with irregu-
lar-thickened nuclear membranes and conspicuous
nucleoli. Typical and atypical mitotic figures are readily
identified at all levels within the glands, as well as on
the luminal surface.
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Figure 2. (A) Intestinal type low grade dysplasia in Barrett’s oesophagus showing scanty architectural distortion and mild to
moderate cytological atypia; hyperchromatic nuclei with irregular contours, nuclear overlapping and crowding are seen (mag-
nification x20). (B) Intestinal type high grade dysplasia in Barrett’s oesophagus showing both architectural abnormality and
severe cytological atypia adjacent to squamous epithelium (magnification x10). (C) Foveolar type low grade dysplasia in Barrett’s
oesophagus with closely packed glands with a single layer of columnar cells with no interspersed goblet cells, round/oval basal
nuclei with little stratification or pleomorphism and vesicular nuclei (magnification x20). (D) Foveolar type high grade dysplasia
with enlarged cells with greater pleomorphism, loss of polarity and increased mitoses (magnification x20). (E) Crypt dysplasia:
dysplasia is confined to the crypt with surface epithelium maturation (magnification x20). (F) p53 immunostained section of
crypt dysplasia showing p53 nuclear accumulation in the crypt areas of dysplastic epithelium but not in the surface epitheium.
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The risk of progression to OAC in patients with BO
increases with male gender, current tobacco smoking,
visceral obesity * and Caucasian origin . A longer
length of BO has been associated with a higher can-
cer risk. A prospective cohort study ¢ has shown that
the risk of OAC increases linearly with the length of
BO, with a higher risk of developing cancer in long
segment BO (> 3 cm) than in short segment BO. A
recent model for the calculation of risk of progression
of BO, is based on several weighted factors (male
gender, cigarette smoking, BO length and confirmed
low grade dysplasia) and identifies a risk pyramid
varying from 0.13 to 2.1% patient-years increase in
progression (high grade dysplasia and OAC) “°. A me-
ta-analysis of 57 studies, shows that the pooled annu-
al incidence of OAC is 0.33% (95% CI 0.28-0.38%) *°
while when considering patients with short segment
BO incidence falls to 0.19%. With regards to dysplasia
to cancer risk, patients with LGD have a pooled annu-
al incidence rate of 1.7% for HGD/EAC ®', in patients
with HGD the annual incidence rate of OAC is 7% 2.

It has long been recognised that there is inter- and
intra-observer variability in the diagnosis of Barrett’s
dysplasia and this particularly affects LGD and the in-
definite category 53%. A recent study %¢ has evaluated
the agreement across the entire diagnostic BO spec-
trum (NEG, IND, LGD, HGD). Excellent concordance
(> 70%) has been demonstrated for non-dysplastic
BO and HGD, while concordance was intermediate
for LGD (46%) and poor for indefinite for dysplasia
(23.5%). Ancillary tests (e.g. p53, AMACR and Ki-67
stains) have been advocated to aid the diagnosis of
dysplasia. At present, conventional haematoxylin and
eosin examination remains the gold standard even
though the use of p53 stain is suggested %8, Studies
have shown that the prediction of progression of oe-
sophageal dysplasia is improved if at least two expert
pathologists agree on the diagnosis and increases
further when a greater number of pathologists con-
cur %, In day-to-day diagnostic practice, a diagnosis of
dysplasia in the setting of BO requires confirmation by
a second pathologist, preferably with a special interest
in gastrointestinal pathology. Considering that major
inconsistencies are found when diagnosing the indefi-
nite category, the extension of consensus reporting to
this category appears advised.

Types of dysplasia. The two main types of dysplasia,
which may also be found admixed, are type 1 intesti-
nal (adenomatous) dysplasia and type 2 foveolar or
non-intestinal, gastric-type dysplasia.

Intestinal dysplasia is the more widely recognised
type and is characterized by the presence of intestinal
type columnar cells as well as goblet cells (which may
however be mucous depleted) and enterocytes. Fove-

olar or non-intestinal, gastric dysplasia, on the other
hand, shows closely packed glands with a single layer
of columnar cells with few or no interspersed goblet
cells, round/oval basal nuclei with little stratification or
pleomorphism and vesicular nuclei with prominent nu-
cleoli. High-grade foveolar dysplasia shows cells to be
enlarged with greater pleomorphism, loss of polarity
and increased mitoses *°. Foveolar dysplasia typically
expresses gastric type MUC5AC while it is negative
for intestinal type markers, such as MUC2, CDX2 and
villin, which are typically expressed in intestinal type
dysplasia ®. Initial data suggest that foveolar dysplasia
may be associated with a high risk of progression ©'.

Adenocarcinoma of the Oesophagus and
Gastro-Oesophageal Junction

Definition. Adenocarcinoma of the oesophagus (OAC)
and GOJ adenocarcinoma (GOJ-AC) are malignant
epithelial tumours which show a tubular, papillary, sol-
id with mucin production, mucinous or, less frequently,
poorly cohesive patterns of growth.

Clinical aspects. OAC and GOJ-AC are the most
rapidly increasing cancer types in the western world
including North America, western Europe and Austral-
asia %. Risk factors include age (mean age 66 years),
male gender, Caucasian ethnicity, gastro-oesoph-
ageal reflux disease and BO, obesity, smoking and
dietary factors. Unfortunately, late stage cancers still
harbour a relatively poor prognosis with survival rates
falling sharply from 1 year (approximately 50%) to 5
years (15%) 2.

Nearly all cancers (95%) are found in the distal oe-
sophagus/GOJ even if infrequently, adenocarcinoma
can be found in the middle/upper third of the oesoph-
agus either arising from an inlet patch area (ectopic
gastric oxyntic type mucosa)  or from submucosal
oesophageal glands.

Most frequent symptoms include dysphagia, anorex-
ia with weight loss, dyspepsia and retrosternal pain.
Diagnosis is based on endoscopic biopsy of the le-
sion while enlarged peri-oesophageal nodes may be
amenable to endoscopic ultra-sound cytologic or mi-
crohistologic sampling.

Surgery is no longer the only option as endoscopic
dissection techniques permit wide dissections of mu-
cosa or submucosa when early and endoscopically
identified lesions are present.

Macroscopic description. OAC and GOJ-AC are of-
ten found in advanced stages as polypoid/fungating,
ulcerated or diffusely invasive lesions leading to stric-
tures. Early stage cancers may be found during endo-
scopic surveillance and appear as slightly elevated,
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""."'S'iewer t Type 1 Siewert Type 2 Siewert Type 3

Figure 3. Schematic representation of the Siewert macroscopic classification of gastro-oesophageal junction tumours®.
Siewert Type I: Adenocarcinoma of the distal oesophagus. The tumour centre is located 1-5 cm above the gastric cardia.
Siewert Type II: Adenocarcinoma of the GOJ/cardia. The tumour centre is located 1 cm above or 2 cm below the gastric
cardia. Siewert Type Ill: Adenocarcinoma of the subcardial stomach. The tumour centre is located 2-5 cm below the gastric

cardia. In the figure, 0 cm represents the gastric cardia.

flat or depressed lesions with possible nodular areas.

Critical problems in distinction between distal oesoph-

ageal, GOJ and proximal gastric cancer arise due to

the absence of reliable anatomic landmarks, which
may be even less readily identified due to complicat-
ing BO. In consideration of this, a macroscopic clas-
sification — the Siewert classification % — aids the pa-
thologist in describing the site of origin of the tumour.

The Siewert classification identifies three macroscop-

ic types (Fig. 3):

- Type I: Adenocarcinoma of the distal oesophagus.
The tumour centre is located 1-5 cm above the
gastric cardia.

- Type II: Adenocarcinoma of the GOJ/cardia. The
tumour centre is located 1 cm above or 2 cm below
the gastric cardia.

- Type lll: Adenocarcinoma of the subcardial stom-
ach. The tumour centre is located 2-5 cm below the
gastric cardia.

This distinction is a fundamental moment during gross

description as in the Vllith edition of the TNM staging

manual, Siewert types | and Il are staged using the

TNM for the oesophagus/GOJ while Siewert Il can-

cers are staged with gastric cancers °°.

Microscopic description. OAC/GOJ-AC show vari-

ous patterns which are often found mixed; most fre-

quently observed growth patterns include glandular/
tubular, papillary, mucinous or signet ring cell features

(Figs. 4, 5).

The glandular/tubular growth pattern is characterized

by irregular, fused neoplastic glands lined by a single

layer of atypical cells with evidence of mucin produc-
tion (alcian blue PAS positive) while the papillary pat-
tern shows structured papillae or, rarely, micropapillae.

The signet-ring cell pattern, characterized by the pres-
ence of non-cohesive cells containing intracellular mu-
cin which pushes the nucleus to the periphery of the
cell, has been reported in approximately 7% of OAC/
GOJ-AC, though percentages in the literature range
between 0.46% and 26%. The main reason for these
marked differences are the diverse criteria for report-
ing the signet ring cell pattern (some studies consider
only tumours with > 50% signet ring cells, others con-
sider any percentage of signet ring cells, while other
still consider signet ring cells in mucin pools as well
— see next paragraph). Signet ring cell tumours have
been shown to behave more aggressively and show
worse response to neo-adjuvant treatment . Though
still little is unknown concerning their biology and op-
timal treatment strategy, the percentage of signet ring
cells within the tumour should be mentioned in the
pathology report when they are identified. Signet ring
cell carcinoma, in its pure form is extremely rare in the
oesophagus.

The mucinous pattern is rare and characterized by
abundant pools of extracellular mucin in which car-
cinoma cells are present; of note is that floating ne-
oplastic cells may show intracellular mucin vacuoles
(signet ring cell features), but these should not be
classified as signet ring cell cancers.

Poorly cohesive non signet ring pattern in OAC/GOJ-
AC is morphologically similar to poorly cohesive car-
cinomas of the stomach, though much less frequent.
Early stage adenocarcinoma. Intramucosal adeno-
carcinoma (pT1a) is defined as an adenocarcinoma
which invades the lamina propria or the muscolaris
mucosae but does not extend into the submucosa.
These early lesions will mostly be managed by con-
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Figure 4. (A) Invasive oesophageal adenocarcinoma, tubular/glandular type which invades and undermines squamous epi-
thelium (magnification x10). (B) Invasive oesophageal/GOJ adenocarcinoma, papillary type (magnification x10). (C) Invasive
oesophageal/GOJ adenocarcinoma with micropapillary features (magnification x20). (D) Invasive oesophageal/GOJ adeno-

carcinoma, mucinous type (magnification x10).

servative endoscopic dissections ¢ considering the
low risk of nodal or distant metastases (< 2%) and the
high risk of surgery . Sampling protocols are beyond
the scope of this review, although the entire endoscop-
ically resected specimen must be sampled after inking
of margins. Features which distinguish intramucosal
carcinoma from high grade dysplasia include tubules
or small aggregates of compact back to back glands,
single cells, cribriform patterns or solid sheets. Signet
ring cells in intramucosal OAC are extremely rare.

The management of adenocarcinoma with submu-
cosal invasion (pT1b) is less clear cut. Indeed pT1b
metastatic risk may be as high as 45% "° however
in a subset of pT1b cancers with low risk features,
endoscopic resection may be sufficient (especially
in patients who are at high risk for surgery). Low-risk

features on endoscopic resections include: < 500-uym
invasion in the submucosa (sm1), well/moderately dif-
ferentiated tumours, absence of lympho-vascular in-
vasion and clear resection margins .

Difficulties in distinguishing between pT1a and pT1b
cancers may be due to duplication of the muscularis
mucosae, which may be seen in endoscopic resec-
tions with BO 72,

Tumour ReEGRESSION GRADING SYSTEMS FOR OESOPHAGEAL
CANCER

Neo-adjuvant treatment is performed in advanced
OSCC and OAC and modifications seen at histology
comprise residual fibrous areas with dispersed neo-
plastic glands or cells showing cytoplasmic modifica-
tions as well as mucinous changes ™.



HISTOPATHOLOGY OF TUMORS OF THE OESOPHAGUS AND GASTRO-OESOPHAGEAL JUNCTION 147

Figure 5. (A) Invasive oesophageal/GOJ adenocarcinoma, poorly cohesive non signet ring cell type (magnification x40). (B)
Invasive oesophageal adenocarcinoma, poorly cohesive signet ring cell type (magnification x40). (C) Invasive oesophageal/
GOJ adenocarcinoma, undifferentiated carcinoma with lymphoepithelioma-like carcinoma features including a syncytial pat-
tern and prominent lymphocyte infiltration (magnification x40). (D) Invasive oesophageal/GOJ adenocarcinoma, adenosqua-
mous type with squamous areas (asterisks) and glandular areas with mucin production (arrows) (magnification x20).

Different tumor regression grade (TRG) systems have
been proposed for oesophageal cancer ™. The first
TRG grading system according to Mandard was in-
deed originally proposed for oesophageal squamous
cell carcinoma 7® and later applied to other cancer
types and sites. Since then other systems have been
proposed including the JSED system 78, the Chirie-
ac 7, the Swisher 7® and the Schneider ™ systems,
amongst others. In these various systems categories
vary from 3 to 5 and some systems also take into ac-
count nodal response. The choice of which system to
use should be discussed between the pathologists,

surgeons and oncologists preferably in a multi-disci-
plinary team setting.

Subtypes of oesophageal adenocarcinoma. While
conventional adenocarcinoma of the oesophagus and
GOJ have been described in the above paragraph,
non-conventional histotypes of oesophageal carcino-
mas according to the WHO 2019 classification of di-
gestive system tumours’ are rarely seen (Fig. 6). These
include: i) adenoid cystic carcinoma; ii) adenosqua-
mous carcinoma; iii) mucoepidermoid carcinoma, and
iv) undifferentiated carcinoma (1). Their definitions and
clinico-pathologic correlates are briefly described here.
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Adenoid cystic carcinoma is defined as a carcinoma
composed of two distinct population of cells: epithelial
and myoepithelial cells. It accounts for only 0.1% of
all oesophageal cancers and is predominantly locat-
ed in the middle third of the oesophagus, with typ-
ical symptoms such as dysphagia and pain being
the most common. They are histologically similar to
the salivary gland adenoid cystic carcinoma and are
characterized by cytokeratin, CEA and CD117/c-KIT
positive epithelial cells in a cribriform, tubular or sol-
id architecture. The myoepithelial cells on the other
hand show positivity for the myoepithelial markers
p63, smooth muscle actin and calponin, as well as
for S100. Histological differential diagnoses include
the basaloid squamous cell carcinoma, which is neg-
ative for smooth muscle actin and S100. Similarly to its
salivary gland counterpart, it is often characterized by
perineural invasion. The staging of adenoid cystic car-
cinoma follows that of oesophageal adenocarcinoma.
Data on prognosis is scarce and these tumours seem
to behave aggressively with the majority of patients
having distant metastases at presentation .
Adenosquamous carcinoma is defined as a carcino-
ma with biphasic differentiation, composed of both
squamous cell carcinoma and adenocarcinoma, as
morphologically distinct components. It is commonly
located in the middle third of the oesophagus #', the
male-to-female ratio is about 5 and the median patient
age at diagnosis is 60 years. These tumours tend to
behave aggressively 2.

Mucoepidermoid carcinoma is defined as a carcino-
ma composed of typically admixed epidermoid, in-
termediate and mucin-secreting cells. It accounts for
less than 1% of all oesophageal malignancies, and is
found more frequently in males with a median age of
58 years. It can be located in the middle or lower oe-
sophagus 8. The epidermoid cells are often arranged
in squamous nests with admixed intermediate and
mucinous cells. Its differential diagnosis should in-
clude adenosquamous carcinoma, which lacks inter-
mediate cells and show more separate components.
However, in some cases, the differential diagnosis in
almost impossible. The prognosis of mucoepidermoid
carcinoma is currently unclear but some evidence of a
more aggressive behaviour is available 82
Undifferentiated carcinoma is a carcinoma without his-
tologic and immunohistochemical evidence of squa-
mous, adenocarcinomatous or neuroendocrine differ-
entiation. The median age of patients is 65 years, with
predominance of males. The most common site in the
lower oesophagus, often in association with Barrett's
oesophagus #. Neoplastic cells are undifferentiated,
with vesicular or pleomorphic nuclei. Lymphoepitheli-
oma-like carcinoma, which is characterized by syncy-

tial pattern and prominent lymphocyte infiltration, has
been regarded as a subtype of undifferentiated carci-
noma. Differential diagnoses include non-epithelial tu-
mours, such as melanomas or lymphomas, as well as
poorly differentiated epithelial neoplasms (squamous
cell carcinomas, adenocarcinomas or neuroendocrine
carcinomas). They usually express cytokeratins, while
they are negative for p40, synaptophysin and chromo-
granin-A. The prognosis is remarkably poor.
Immunohistochemical and molecular characteristics
OAC and GOJ-AC, similarly to gastric cancer, show a
CK?7 positive/CK 20 negative phenotype with variable
CDX2 expression.

Though numerous studies have provided some in-
sight on the use of immunohistochemistry (MUC2,
MUCS5AC, MUC 6, CDX2 etc) in the cancerogenic se-
quence from BO to OAC/GOJ-AC, the use of these
markers in routine diagnosis has no prognostic impact
and is not advocated. Other markers such as p53,
PDL-1 8, p16 and Ki67 8 have been studied as pos-
sible prognostic factors both in treatment-naive, sur-
gically resected, adenocarcinoma and in the neo-ad-
juvant setting, but these markers are still a long way
away from being validated for routine use.

At the present time the only useful predictive evalua-
tions in OAC and GOJ-AC are represented by HER2
status and mismatch repair protein (MMR)/microsat-
ellite instability (MSI) status in relation to possible tai-
lored therapeutic strategies.

HER-2 dysregulation is an early event in oesophageal
cancerogenesis & and its overexpression/amplifica-
tion is seen in approximately 15-20% of OAC/GOJ-
AC cancers. HER-2 status in gastric and oesophageal
cancers utilises a specific immunoscoring system 8
and they often show basolateral/lateral membrane
staining ®. From a practical point of view it is impor-
tant underline that HER-2 expression can be patchy
and heterogeneous. This is in particularly important
when HER2 evaluation is performed on endoscopic
biopsies : a minimum set of 5 biopsies has shown to
be necessary for reliable HER2 assessment °'.
MMR/MSI status, assessed either via immunostain
loss of nuclear MLH1/PMS2 or MSH2/MSH6 protein
expression or via MSI, can demonstrate an unstable
phenotype in about 5% of cancers %. This evaluation
may prove useful when immunotherapy is considered
in the advanced/metastatic setting °.

The molecular landscape of OAC and GOJ-CA, is
increasingly being described as new studies identify
diverse molecular subtypes. While gastric molecular
subtypes are essentially four (chromosomal instabil-
ity — CIN — cancers, microsatellite unstable cancers,
Epstein Barr Virus positive cancers and genomically
stable cancers), oesophageal/GOJ adenocarcinomas
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are predominantly of CIN type % with rare genomical-
ly stable cancers at the GOJ. Structural DNA varia-
tions and copy number changes are the main events
in OAC and rearrangements, amplifications and de-
letions were shown to be more frequent than point
mutations or insertions/deletions %. The most fre-
quently involved gene is TP53, while less frequently
mutated genes, include ARID1A, SMAD4, CDKN2A
and ERBB2, amongst others. A better understanding
of the molecular alterations in OAC/GOJ-AC will open
new paths for targeted treatments .

Conclusions

A standardized approach is essential for the histo-
pathologic reporting of oesophageal and gastro-oe-
sophageal junction (GOJ) neoplasms, and their
predisposing conditions. Novelties in the diagnostic/
interpretation procedures, as well as new modes of
treatment, require up to date recommendations for
histologic reporting.
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