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Abstract

Aim: The purpose of the study was to define and then to compare particularly the morphological profiles of the main morphological types of
esophageal carcinoma (EC). Patients, Materials and Methods: The studied group included 46 operated EC patients. Few parameters were
clinical (gender and age). The rest of them described both gross and histological features of the entire group and of the two main histological
types of carcinoma (lesion’ site, lateral extension, lesion dimensions, gross aspect, and histological type, and tumor grade, and stage).
Stratification scales of cases were defined according to each parameter in order to compare the data and a statistical apparatus [Student's
t-test and 2 (chi-squared) test] was used. Results: The studied tumors were encountered mostly in mature adult and elderly men, usually
in the lower segments of the esophagus. Many of them had between five and ten ¢cm in the long diameter and produced stenosis. Most of
them had infiltrating appearance combined often with protruding or/and ulcerated aspects. Usually, the tumors were poorly differentiated and
in stage ll. The two main histological types of EC showed different morphological profiles. Data from the literature revealed sometimes wide
ranges of variation for the studied morphological parameters. Our results were within these ranges of variation. Conclusions: ECs proved to
be aggressive and late diagnosed tumors in general, with distinct morphological and behavioral profiles for the two main histological types.
Comparisons with literature data confirmed many of our observations regarding the clinical and morphological aspects of both ECs as a

whole and its histological types.

Keywords: esophageal carcinoma, squamous cell carcinoma, adenocarcinoma.

=& Introduction

Esophageal cancer (EC) became in 2018 the seventh
most common form of cancer in incidence and remained
the sixth common cause of death from cancer worldwide,
according to the GLOBOCAN [1], with approximately
more than a half of the total cases occurring in China,
especially northern part of the country, which is part of
the so called “esophageal cancer belt” that includes in
addition portions of northern Iran, southern Russia, and
central Asian countries [2, 3]. However, both its overall
incidence and mortality have been decreasing in the last
decade, due to the progresses of diagnostic and treatment
technologies [4, 5].

The two main morphological types of EC, i.e.,
squamous cell carcinoma (ESCC) and adenocarcinoma

(EAC) became more and more two distinct conditions
from point of view etiology, incidence trends, prognosis,
and treatment strategies [6—8].

Thus, ESCC continues to be the most common histo-
logical type, accounting for 90% of all ECs worldwide,
each year [3, 6, 9, 10]. It has the most uneven geographic
distribution of all cancers, with a higher incidence in
developing countries, from the above mentioned “EC
belt” to which eastern to southern Africa, and parts of
southern South America are added and lower incidence
in developed countries like USA [3, 9]. It is also far more
common in black and Asian male individuals, with a
male/female (M/F) moderate ratio of 2.7 [9, 11, 12]. The
main risk factors are low socioeconomic status, tobacco
smoking, alcohol consumption and diet, with synergic
effect on increasing risk when combined [13].
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EAC, in turn, once an exceedingly rare histological
type of EC, is about to become the most prevalent form
of EC in the developed countries, such as those from
Northwest Europe and North America but with low
incidence rates in developing countries, such as those
from Eastern and Southeastern Asia, and sub-Saharan
Africa, being considered nowadays the most lethal
condition gastroenterologists face [9, 14—16]. It has also
one of the highest male-to-female ratios reported for
cancers of non-reproductive organs, namely 7-10/1, being
largely a disease of white individuals [15, 17]. The major
risk factors for EAC are gastroesophageal reflux disease
and obesity, both leading to the only described precursor
lesion for this cancer, namely Barrett’s esophagus [11,
14, 18-20].

However, the staging for both histological types is
similar [3].

In Romania, EC is not so frequent, being in the 22"
position (0.88%) of all new cases of cancer and in the
19" position (1.3%) of all deaths by cancer in 2018 [1].

Aim

Based on these considerations, we proposed to identify
all cases operated for EC in the Surgical Clinics of our
Hospital during a period of five years and to define and
compare the morphological profiles mainly of the first

two important histological forms of EC, namely ESCC
and EAC.

= Patients, Materials and Methods

The basis for this study was composed of a group of
46 patients admitted and operated in the Surgical Clinics
of the Emergency County Hospital of Craiova, Romania,
during a period of five years (from June 2005 to June
2010) for whom the post-operative histopathological (HP)
examination established the diagnosis of EC.

The inclusion criteria for patients in groups were
existence of surgical intervention with the removal of the
tumor proliferation and the HP diagnosis of EC.

The study was of retrospective type, therefore the
studied material consisted of two categories of data
sources:

(7)) The medical records of the selected patients from
archives of Surgery Departments, represented by: clinical
records, surgery protocols, imagistic diagnosis registers
and HP diagnosis registers;

(if) Imagistic records and HP slides from each case
archived in the Departments of Pathology and Imagistics.

Two categories of parameters were assessed, being
grouped as following:

(i) Clinical profile that included: gender and age;

(if) Morphological profile that included: lesion’s site,
lateral extension, lesion dimensions, lesion gross aspect,
histological type, tumor grade, and tumor stage.

The samples removed by surgery were processed
using the classical HP technique (formalin fixation and
paraffin embedding), and then stained with Hematoxylin—
Eosin (HE). HP aspects were selected with a CX31
Olympus microscope using the x4 magnification eyepiece.
For image acquisition, optical plan-apochromatic corrected
objectives with magnification of x4, x10, x20 and x40
were used.

The most significant features were acquired using a
LiveViewPro II digital camera, saved directly on the
computer, and processed using specialized image analysis
software: analySIS Pro, ACDSee 4.0 and Aperio Image
Scope (v12.3.2.8013).

We tried to find in the literature studies to compare the
assessments of our parameters with. Not all the papers
consulted assessed the entire set of parameters we used.
Also, not all papers referred to EC as a whole and to its
main histological types separately at the same time. Thus,
one group of papers referred only to some parameters of
EC as a whole, another more consistent group referred
to some parameters of both EC and its histological types
and, finally, the third group included papers referring
only to ESCC (Table 1).

Table 1 — References from the literature used for comparison with our data

References Authors, year Data origin Period No. of cases Observations

[21] Feller et al., 2015 Switzerland 1982-2011 7280 EC
[22] Mukhula et al., 2017 Malawi 2010-2015 272 EC

EC
[5] Qiu et al., 2020 SEER Database 2004-2014 4305 Without chemotherapy

With and without surgery

[23] Castoro et al., 2011 Italy 1992-2007 248 EC, ESCC, EAC
[24] Gabel et al., 2016 Tanzania 2006-2013 626 EC, ESCC, EAC
[25] Kauppila et al., 2018 Sweden 1990-2013 1116 EC, ESCC, EAC
[26] Shin et al., 2018 Korea 1993-2013 30977 EC, ESCC, EAC
[27] Salem et al., 2018 USA 2009-2017 1391 EC, ESCC, EAC
[28] Jacobsen et al., 2020 Germany 1992-2014 631 EC, ESCC, EAC
[29] Then et al., 2020 USA 2004-2015 37723 EC, ESCC, EAC
[30] Chen et al., 2009 China 1993-2006 1850 ESCC
[31] Cheng et al., 2013 China 2003-2011 1893 ESCC
[32] Dong et al., 2015 China 2000-2014 3587 ESCC
[33] Chen et al., 2016 China 2008-2013 648 ESCC
[34] Chang et al., 2017 Taiwan 2006-2014 2061 ESCC
[35] Meng et al., 2018 China 2007-2012 235 ESCC

EC: Esophageal cancer; EAC: Esophageal adenocarcinoma; ESCC: Esophageal squamous cell carcinoma; SEER: Surveillance, Epidemiology,

and End Results.
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The assessment of some parameters required the
development of classification systems of cases that
generated further stratification scales of cases according
to each parameter. For age evaluation, the scales are
presented in Table 2.

the gender and the age. Almost all our patients (=90%)
were males, two thirds of them having the age between
45 and 64 years and the rest over 65 years (Table 3, a
and b).

Table 3 — General assessment of clinical and morpho-

Table 2 — Stratification scale for age logical parameters
Age group Period [years] Age period Parameter Subtype No. of cases
P1 0-14 Child (Ch) (a) Gender
P2 15-24 Adolescent (Ad) Males 41
P3 25-44 Young adult (YA) Females 5
P4 45-64 Mature adult (MA) (b) Age
P5 >65 Elderly (EId) P3 — Young adult 1
For tumor site, we used the division by regions of the ?51 — I\E/Ilzture adul 30
. .. . . — Elderly 15
esophagus defined in the last edition of American Joint (c) Site
Committee on Cancer (AJCC) Cancer Staging Manual -
. Sl — Cervical thorax 1
[19]: SI — cervical segment, SII — upper thorax, SIII — SI— Upper thorax ]
middle thorax, SIV — lower thorax, and SV — abdominal -
.. . SlIl — Middle thorax 12
segment/esophagogastric junction (EGJ).
For lateral extension of tumors, we used the scale: SIV — Lower thorax — 8
C — circumferential, Not C — not circumferential to which SV - Esophagogastric junction (EGJ) 22
we added the presence/absence of stenosis (ST). Extended _ _ 3
For tumor dimensions, the longitudinal diameter was (d) Lateral extens:on/ste’nos:s
measured and the results were divided in three groups:  Circumferential (C) Simple : 3 7
DI — <5 cm, D2 —>5 ¢cm <10 ¢cm, D3 —>10 cm. + stenosis (ST) 4
The gross aspect presented three main appearances:  Not G Simple 20 4
protrusive/bulging (P/B), infiltrative (I) and ulcerated (U), *+ST 19
with some subgroups resulted from the combination of ~ (€) Dimension
these three main aspects. D1-<5cm 13
For the HP appearance, the lesions were grouped in: ~ D2=>5cm <10 cm 28
carcinomas and non-neoplastic lesions. D3 —>10 cm 5
Grading and staging of the studied tumors followed  (f) Gross aspect
the guidelines of the 8" edition AJCC/International Union  Protrusive/bulging Simple 5 1
Against Cancer (UICC) staging of esophageal and EG]  (P/B) PB+U 4
cancers [20]. Simple 14
The obtained data were introduced and processed Infiltrative (1) I+P/B 4 32
using Microsoft Excel module of the Microsoft Office I+u 9
2016 Professional software along with the XLSTAT I+P/B+U 5
2014 add-in program for MS Excel. Ulcerated (U) 4
For “Age” parameter, minimum (VMIN), maximum  (g) Histopathology
(VMAX), mean (AV) values and the standard deviation Non-neoplastic Dysplasia 1 )
(STDEV) were determined. P Barrett esophagus 1
Diagrams (graphs) illustrating evolution tendencies Squamous 23
of different assessed parameters statistical comparisons  Carcinomas Adenocarcinoma 17
between them as well as comparisons with other studies Other types 4
have been done with the help of the “Graph” instrument  (h) Grading
from “Word” and “Excel” modules of the Microsoft Office ~ G1 6
2016 Professional software suite and the XLSTAT 2014 G2 12
add-on for the Excel module. G3 26
Statistical instruments used were: Student’s #-test  (j) Staging
for two independent samples/two-tailed test for “Age” | IC 1 1
parameter and »° (chi-squared) test for all the other IIA 3
parameters. I IIB 2 5
1A 1
@ Results i 1B 24 25
General description v %’2 1? 13

The first step in our study was the general assessment
of the entire list of settled clinical and morphological
parameters.

The only two clinical parameters we selected were

Many tumors were confined to a single esophageal
segment, the most frequently affected being the fifth
segment (Figure 1¢) — EGJ/abdominal part (almost half
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of cases), followed by the third segment — middle thorax
(Figure 1a) with another quarter of the cases (Table 3c).
However, in three cases, the longitudinal axis of the
tumors spanned two neighboring esophageal segments:
the upper and middle thoracic segments in a 48-year-old
man, the middle, and the lower thoracic segments in
a 54-year-old man and lower thoracic and abdominal
segments in a 54-year-old man.

Although most of the tumors (=85%) did not extend
fully circumferentially, half of them produced stenosis
of the esophageal lumen (Figure 1, a and e; Table 3d).

The studied tumors were usually large, almost two
thirds of them measuring between 5 cm and 10 cm in
the greatest diameter. However, nearly one third of the
tumors had less than 5 cm in the greatest diameter
(Table 3e).

b

Figure 1 — Gross aspects of studied tumors: (a) Tumor placed in the middle esophageal segment, with protruding,
infiltrating and ulcerated appearance, and producing stenosis; (b) Tumor placed in the lower esophageal segment, with
infiltrating appearance;(c) Tumor placed in the EGJ/abdominal part, with infiltrating and ulcerated appearance;
(d) Tumor with protruding appearance — endoscopic image; (e) Highlighting of stenosing behavior on barium contrast
radiographies. EGJ: Esophagogastric junction.

As gross aspect, more than two thirds of the proli-
ferations had an infiltrating appearance and in almost
half of these cases the infiltration was not combined with
other gross aspect (Figure 1b). The next main aspect was

the protrusion (Figure 1d), which was usually associated
with either infiltration or ulceration or with both (Figure 1a).
Simple ulcerations were rare (less than 10%) but ulcerated
appearance was combined with other gross aspects in
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almost 40% of the cases. As a final remark, in almost half
of the tumors the gross appearance was a combination
between the three main aspects (protrusion, infiltration
and ulceration) (Figure la; Table 3f). At the hospital
admission, clinical examination and ancillary investiga-
tions raised the suspicion of esophageal malignant proli-
feration in 46 patients who further underwent surgical
intervention.

HP assessment of surgical samples revealed non-
neoplastic conditions in two cases (Table 3g). In one case,
a 39-year-old man, the lesion, placed in the lower thoracic
segment, had an ulcerated appearance of around 3 cm,

without infiltration. The histological examination revealed
only ulceration of the esophageal mucosa, surrounded
by areas of leukoplakia (Figure 2a). The other case, 75-
year-old man, the lesion, placed in the middle thoracic
segment and measuring 4 cm in the longitudinal diameter,
had a combined protruding and infiltrating appearance,
with a complete circumferential extension and causing
stenosis. Then surprise was that histological examination
revealed only normal mucosa with an area of Barrett
esophagus, a well-known precancerous lesion, established
as precursor of EAC, but without any malignant trans-
formation (Figure 2b).

e USSR ALE

/.

Figure 2 — Histopathological features of studied cases: (a) Leukoplakia; (b) Barrett esophagus; (c) Poorly differentiated

squamous cell carcinoma with vascular invasion; (d) Well differentiated adenocarcinoma; (e) Adenosquamous carcinoma.

HE staining: (a, c and e) x100; (b and d) x40.

All the other tumors proved to be epithelial malignant
proliferations raised from esophageal mucosa. More than
half of them were of squamous type (Figure 2¢) and more
than one third were of glandular type — adenocarcinomas
(Figure 2d; Table 3g).

However, there were four patients with other types
of carcinomas than the classical ones harbored by the
esophageal mucosa but related with proliferations with
secretory pattern (Table 3g). One patient, a 66-year-old
woman, had a protruding and stenosing proliferation
situated in the EGJ segment whose histological appearance
was of adenosquamous carcinoma (Figure 2e). Another

patient, a 67-year-old man, had a 6 cm long tumor placed
also in the EGJ segment with combined infiltrating and
protruding appearance, with ulceration, realizing also
the stenosis of the esophageal lumen that revealed the
histological pattern of a “signet ring cell” carcinoma. The
same aspect was present to a 58-year-old woman, with a
large tumor of 9 cm long but who seemed to infiltrate the
EGJ segment from the cardia. Finally, the fourth patient,
a 62-year-old man, had a 5 cm long tumor protruding
from but also infiltrating the esophageal wall, placed in the
EGJ segment had a histological appearance of mucinous
carcinoma.
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Another important morphological parameter was the
degree of differentiation. More than half of studied tumors
(59%) were poorly differentiated (Figure 2a), and more
than one quarter (27%) were moderately differentiated
(Figure 2b; Table 3h) so, generally speaking, aggressive
proliferations.

Finally, the staging assessment revealed that more than
half of our cases (56.8%) were in stage III (practically,
with one exception, in stage IIIB) and, in addition, almost
one third (29.5%) were in stage [V (with one exception,
in stage IVA), in other words, tumors advanced in their
real morphological evolution.

Comparison of the main histological types

The second phase of our study was to assess the
possible differences between the two main histological
types of EC.

Clinical parameters
Gender

A first difference between the two types of tumors
was that there was no woman in the ESCC group whereas
almost 20% of patients with EAC were women (Figure 3;
Table 4). The chi-squared test validated this difference.

EAC ]

eseo [

0% 10% 20% 30% 40% 50% 60% 70% 80%

90% 100%

[ om mF |

Figure 3 — Gender distribution in the two main groups.
EAC: Esophageal adenocarcinoma; ESCC: Esophageal
squamous cell carcinoma; M: Male; F: Female.

Table 4 — Statistical assessment of gender distribution

Statistical parameter Value
Chi-squared (observed value) 4.3879
Degrees of freedom (DF) 1
p-value 0.0362
Alpha 0.05

EAC
ESCC
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
(a) [os osi msw msv msv mOVERLAP |
EAC
ESCC
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
(c) [ONO_C mNO_C+ST mC mC+ST]

Age

The second difference between the two types of tumors
was that patients with EAC were significantly older than
those with ESCC, difference that was also statistically
validated (Figure 4).

P Value

ESCC EAC
No. of determinati 23 17
VMAX 75 79
AV + STDEV 66,54 72,07
AV 58,6 64,4
AV - STDEV 50,67 56,75
VMIN 49 52
STDEV 7,93 7,65

t-test for two independent samples / Two-tailed test:

t (Observed value) DF p-value Escc EAC
-5.8 38 0,025

Figure 4 — Age distribution in the two main groups.
EAC: Esophageal adenocarcinoma; ESCC: Esophageal
squamous cell carcinoma; AV: Average value; DF:
Degrees of freedom; STDEV: Standard deviation;
VMAX: Maximum value; VMIN: Minimum value.

Morphological gross parameters
Site

Another striking difference was the tumor site. Thus,
whereas EACs were almost all placed in the fifth esophageal
segment (EGJ), almost all ESSCs were harbored by the
middle thoracic followed by the lower thoracic segment of
the esophagus, in other words, un upper position of ESCCs
as compared with EACs (Figure 5a). This difference was
also statistically validated (Table 5a).

Dimensions

Tumor dimensions followed the same trend of distri-
bution, with many of the tumors measuring between
5 c¢cm and 10 cm in their long diameter in both groups and
a higher percentage of large tumors in the ESCC group
(Figure 5b). These almost similar distributions were also
signaled statistically (Table 5b).

Lateral extension

The same similarity of behavior was present in the case
of lateral extension and presence of stenosis. Both types
of tumors had no circumferential extension in most of the
cases, but they produced stenosis in half of the cases,
similarity also signaled in statistical terms (Figure Sc;
Table 5c).

EAC

ESCC

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

(b)

[ op1 mD2 mD3 |

EAC

ESCC

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

(d)

[ oPB ml ou_ |

Figure 5 — (a—d) Comparative distribution of the morphological gross parameters in the two main groups. EAC: Esophageal
adenocarcinoma; ESCC: Esophageal squamous cell carcinoma; SI: Cervical segment; SII: Upper thorax; SIII: Middle
thorax; SIV: Lower thorax; SV: Abdominal segment/esophagogastric junction (EGJ); DI to D3: Longitudinal diameter;
C: Circumferential; NO_C: Not circumferential; ST: Stenosis; I: Infiltrative; P/B: Protrusive/bulging; U: Ulcerated.
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Table 5 — Statistical assessment of morphological gross parameters

Statistical assessment (a) Tumor site

(b) Tumor dimensions

(c) Lateral extension (d) Gross aspect

Chi-squared (observed value) 4.3879 1.1381 3.1786 0.9075
Degrees of freedom (DF) 1 2 3 2
p-value 0.0362 0.5661 0.3649 0.6352
Alpha 0.05 0.05 0.05 0.05

Gross aspect

The distribution of main gross aspects was also almost
similar in the two groups, with EACs more infiltrating
than the others and ESCCs with a higher percentage of
protruding tumors (Figure 5d). But these small differences
in how tumors looked like were not validated statistically
(Table 5d).

Histological parameters
Grading

The degree of differentiation had different patterns of
distribution in the two groups of tumors. Thus, the great
majority of ESCCs (75%) were poorly differentiated tumors
(Figures 2c and 6a). In contrast, EACs were in the same

differentiated. This divergent behavior was validated in
statistical terms (Figure 7a; Table 6a).

Local invasion (T staging)

A first observation was that all tumors, regardless the
histological type, were invasive at least in the muscular
layer (pT2).

The way the tumors behaved locally, in the esophageal
wall, was however different. Thus, ESCCs had a significant
percentage of tumors that invaded only the muscular layer
(Figure 6a) but usually they extended in the adjacent
structures (pT4) (Figure 6d). Conversely, EACs invaded
in most cases the entire esophageal wall, including the
adventitia (pT3) (Figures 6b, 6¢ and 7b). However, this
different behavior was not validated in statistical terms

o

= x AN A e

Figure 6 — Different aspects of EC behavior: (a) Poorly differentiated ESCC with invasion in the muscular layer;

(b) Moderately differentiated EAC with invasion in the muscular layer; (c) Moderately differentiated EAC with perineural
invasion; (d) Invasion of an EC in the bronchial wall — bronchial endoscopy; (e) Massive lymph node invasion of an
ESCC; () Incipient lymph node invasion of an EAC. HE staining: (a, e and f) x40; (b and c¢) x100. EAC: Esophageal
adenocarcinoma; EC: Esophageal cancer; ESCC: Esophageal squamous cell carcinoma.
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Regarding particular aspects of the local invasion,
vascular invasion with the presence of tumor emboli
(Figure 2c) was almost three times more common in EACs
than in ESCCs (13% vs. 35%) and absent in the group
of other types of EC. Perineural invasion (Figure 6¢) was
rare — two cases from the ESCC group and one case from
the EAC group. However, two of the four cases with other
types of EC presented this feature.

Lymph node involvement (N staging)

Both types of carcinomas proved a propensity to rapidly
invade the regional lymph nodes (Figure 6, € and f), more
enhanced in EACs than in ESCCs but also this difference,
visible on the graph (Figure 7c) was not valid from
statistical point of view (Table 6c).

Distant invasion (M staging)
The existence of distant metastases could be checked
histologically in only around half of the cases of both groups

EAC

ESCC

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

(a) [ oet BG2 mG3 |
EAC
EScC
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
(c) [ONX ONO mN1 mN2 mN3]

and it was proved in only two cases (Figure 7d; Table 6d).

The first was a 59-year-old man with two proliferations,
one protrusive in the cervical segment, measuring 1 cm
in diameter and the other in the middle thoracic segment,
measuring 7 cm, with infiltrating appearance. Both tumors
were ESCCs. Surgeons discovered a node of around 1 cm
in diameter in the inferior lobe of the right lung that they
have resected. HP examination revealed the presence of
a lung metastasis of the esophageal squamous tumors.

The second case was a 63-year-old woman with a mixed
protruding and infiltrating ulcerated tumor of around 5 cm
in its long diameter, placed in the EGJ segment, extended
to the pancreatic parenchyma that proved at the HP
examination a moderately differentiated adenocarcinoma.
Surgeons discovered intraoperatively also an irregular
node in the hepatic left lobe, which they resected. HP
examination revealed a metastatic adenocarcinoma migrated
from the esophageal tumor.

EAC

ESCC

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

[ opr2 HpT3 mpT4 | (b)
EAC H H |8| H H | H H |8| H ITi
N
ESCC [13] | lo| I
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
[ omx oMo mM1 | (d)

Figure 7 — (a—d) Comparative distribution of the morphological microscopic parameters in the two main groups. EAC:
Esophageal adenocarcinoma; ESCC: Esophageal squamous cell carcinoma.

Table 6 — Statistical assessment of morphological gross parameters comparisons

Statistical assessment (a) Tumor grading (.I'.J) Tur_nor (c) Tun_lor (d) Tun_lor ) Ov_erall
staging N staging M staging staging
Chi-squared (observed value) 11.4054 4.6523 5.8994 0.3573 6.6301
Degrees of freedom (DF) 2 2 4 2 6
p-value 0.0033 0.0977 0.2068 0.8364 0.3564
Alpha 0.05 0.05 0.05 0.05 0.05
Overall staging The group of other types of carcinoma

Final assessment of the overall staging showed similar
trends in the distribution of stages in both groups, with
between half and two thirds of the cases being in stage II1
and another one third being in stage IV (Figure 8; Table 6e).

EAC

ESCC

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

[DIC OIA mIB EIA ®IB OIVA EIVB]

Figure 8 — Comparative distribution of the overall
staging in the two main groups. EAC: Esophageal
adenocarcinoma; ESCC: Esophageal squamous cell
carcinoma.

The four carcinomas of other type than the two main
types analyzed above had characteristic, some of which
were common for all of them. Thus, two patients were
men but the other two were women. Two patients were
mature adults (P3), and the other were elderly (P4). All
tumors were placed in the fifth esophageal segment (EGJ)
and were medium to large in size. The gross aspect was
either protruding or infiltrating or a combination between
the two aspects, two of them causing stenosis but no one
with circumferential extension. All of them had a poorly
differentiated appearance. All of them were invasive locally,
reaching the adventitia in three cases and surpassing it in
the fourth. Somewhat surprisingly, one “signet ring cell”
carcinoma, the one that surpassed the adventitia in the
neighboring structures, had no lymph node extension. In
turn, all the other three tumors extended in at least one
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or two regional lymph nodes. Distance metastases could
not be assessed histologically in three cases and were not
present in the fourth case. As overall staging, all tumors
were in stage I1IB.

7 Discussions
Profiles of the two main types of EC

The second step in our analysis as to check if there
are really significant differences between the morphological
profiles especially of the two main types of EC.

Our data highlighted the contouring of distinct profiles
of ESCC and EAC although we have to mention that none
of our groups had a significant number of cases (Table 7).

ESCCs

Thus, the tumors of squamous type were observed only
in men older than 50 years but with a mean age lower than
60 years, in other words, adult mature active people.

Tumors were harbored usually by the lower and middle
thoracic parts of the esophagus but, as compared with
EACs, some of them were large tumors, overlapping at
least two segments.

The infiltrating pattern was present most frequently
but there were also a significant number of cases with
protruding appearance. The long diameter varied usually
between 5 cm and 10 cm but, as we mentioned before,
tumors larger than 10 cm were not so rare.

Tumors were slightly more stenosing and circumfe-
rential than tumors of glandular origin.

From histological point of view, squamous tumors
were mostly poorly differentiated and most often invasive
beyond the esophageal wall in the neighboring tissues
but with a less extended lymph node invasion. However,
the overall staging (pTNM), assessed mostly on pT and
pN aspects, was usually very high, namely stage I'V.

EACs

Tumors with glandular origin, in turn, occurred also
in women; patients were older than 50 years but with a
mean age higher than 64 years, in other words, elderly
people.

The seat of predilection was the last esophageal
segment, namely the EGJ.

The infiltrating pattern of appearance was almost the
rule and dimensions larger than 10 cm were the exception.

Table 7 — Synopsis of clinical and morphological profiles of ESCC and EAC

Parameter ESCC EAC
Clinical
Gender Only men Also women
Mean age [years] <60 >64
Morphological gross
Site Lower + middle thoracic segments + overlaps Mostly EGJ segment
Gross aspect Protruding twice frequently Usually infiltrating
Dimension More frequently large (16%) Rarely large (6%)
Lateral extension Slightly more circumferential Less circumferential
Stenosis Slightly more stenotic — half of the tumors Almost half of the tumors
Histopathology

Grading Mostly poorly differentiated Most often moderately differentiated

Local Invasion More frequently T4

Most often T3

Regional lymph nodes Most often N1

Most often N2 and N3

Metastases

One case in each group

Staging Slightly more IV

Mostly Ill and higher

EAC: Esophageal adenocarcinoma; EGJ: Esophagogastric junction; ESCC: Esophageal squamous cell carcinoma.

Although almost half of the tumors produced stenosis,
they were circumferential less frequently than squamous
tumors.

From histological point of view, tumors of glandular
origin were most often moderately differentiated, with
local extension till the limits of esophageal wall but with
a larger extension in the regional lymph nodes than
squamous tumors. Therefore, the overall staging (pTNM),
assessed also mostly on pT and pN aspects, was usually
high but lower than in squamous tumors, namely stage III.

EACs
The small group formed by other histological types of

EC, described above, had a profile almost similar to that
of the esophageal tumors of glandular origin we studied.

Comparisons with other studies

Comparison with literature data was not so easy, as we
mentioned above, because the lack in the homogeneity
in covering the entire set of parameters.

Gender

The M/F ratio had large variations whether it was
squamous tumors only, glandular tumors only or esophageal
tumors as a whole.

The widest range of variation was in squamous tumors
(Figure 9 — red dashed line). Thus, in an American study
[29] and a Swedish study [25], M/F ratio had the lowest
value, namely 1.9. The highest ratio was of 21.3 and was
reported by a Chinese group of researchers [33]. Our
group of squamous tumors had the specific feature of
including only men.

The M/F ratio of glandular tumors varied in a
narrower range of variation, starting also from 1.9 in a
Tanzanian study [24] but stopping at 6.5 in the Swedish
study mentioned above [25]. Our value was inside this
range of variation (Figure 9 — green dashed line).

The range of variation of M/F ratio of ECs taken as a
whole was also large, between 1 in a Malawian study [22]
and 12.5 in a Korean study [26]. Our value was placed a
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little above the middle of this range (Figure 9 — black
dashed line).

In studies that analyzed both ECs and their subtypes
[25, 27-29], the values of EACs M/F ratio were higher
than those of ESCCs and the values of ECs taken as a
whole were placed between the values of the two main
types. However, there were two exceptions: our study

and the Korean study [26] in which the M/F ratio value
of ESCCs was higher than that of EACs.

So, as a concluding remark, it is very difficult to
establish a pattern of gender distribution either for ECs
as a whole or for their subtypes. The only sure thing is
that EC and their subtypes are more frequently observed
in men.
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Figure 9 — Comparison of M/F ratio with other studies. EC: Esophageal cancer; EAC: Esophageal adenocarcinoma;
ESCC: Esophageal squamous cell carcinoma; M: Male; F: Female; OS: Our study; 1: [29]; 2: [25]; 3: [24]; 4: [27]; 5: [28];
6: [26]; 7: [32]; 8: [30]; 9: [31]; 10: [35]; 11: [34]; 12: [33]; 13: [22]; 14: [21]; 15: [5] all cases; 16: [5] surgery; 17: [23].

Age

The comparison of age distributions was much more
difficult. The main reason is the total lack of a general
rule of establishing the age groups. Another reason was
the way of reporting (numerical, percentage, median value).

Some studies (Figure 10) reported the median age of
patients. Four of these analyzed only patients with ESCCs
[23, 30, 32, 34].

65
64 1--
63 -
62 -
61 -
60 -
59 1.
58 -
57 -
56 -
55 -
54 -
53 -
52 -
51 -
50

- @ - ESCC

Figure 10 — Comparison of median age with other
studies. EAC: Esophageal adenocarcinoma; ESCC:
Esophageal squamous cell carcinoma; 1: [30]; 2: [34];
3: [32]; 4: [27]; 5: [23].

The values varied between 55 years (a Chinese study)
[30] and 63 years (an Italian study) [23]. Our median
value (58 years) was included in this range of variation.

Only an American study [27] that reported the median
value of the patients’ age analyzed both types of EC. This
study revealed that median age of patients with EACs is
higher than that of patients with ESCCs, situation observed
also in our study, except that the difference between the
two median values is significantly larger in our study.

There were only few studies that analyzed ECs only
as a whole (Table 8). However, differences were present.
Moreover, even in the same study [5] differences were
observed between subgroups.

Table 8 — Comparison of age distribution with other
studies of esophageal cancer

Age group Our _ 81 [24] [26]
[years] study All  Surgery
35-39

_— 3 165 113 141
40-44
454 701
53 52 248 o

1 4 44

55-59 6 649 ° 374
60-64

o569 | 16 1188 810
70-74 0898
75 79 1256 767 498

LA R 3937

>80 1047 309
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Thus, patients admitted with EC were most often elderly
(over 70 years) whereas patients undergoing surgery were
most often in the 7" decade of life (6069 years).

In a Tanzanian study [24], the situation was somehow
similar to that of the Chinese first group.

In our study, most of the patients were younger
(between 50 and 69 years), a situation similar somehow
with that of the Korean group [26].

Other studies analyzed either both subtypes of EC or
only the ESCCs (Table 9).

Regarding the ESCCs, most of these studies [24, 28,
31, 35] revealed a higher incidence of squamous tumors
in elderly persons. Only the Swedish study [25] reported

younger ages for patients with ESCCs — many patients
in the 7" decade of life (60-69 years) but followed by
the 8" decade (7079 years).

The situation was the same for the patients with EACs
as compared with those with ESCCs in each of the
mentioned studies excepting our study, where patients
with EACs were older than those with ESCCs.

As a concluding remark, it seems that in terms of
age, a rule of tumor distribution is not clearly outlined
according to the histological type. The only general rule
is that EC, is the prerogative of the transition period from
mature adult to elderly, regardless of the histological

type.

Table 9 — Comparison of age distribution with other studies of both ESCCs and EACs or only squamous cell carcinomas

Age group Our study [24] [25] [28] [31] [35]
[years] ESCC EAC  ESCC EAC ESCC EAC ESCC  EAC ESscc EScc
<35 34 4

" 3539 0 1%

40-44 0 64 !

—_— 17 2 1

45-49 3 " o 3 8 120 108 18 05
(1]
_54

_ 5054 | 11 4
55-59 139 15
6064

_ 00-64 | 6 7 443 423
65-69
70-74 519 130

3 6 221 28 328 370 231 172 %
75-79
>80 0 28 52

EAC: Esophageal adenocarcinoma; ESCC: Esophageal squamous cell carcinoma.

Morphological gross parameters

The papers we could access and consult included not
too many data concerning the macroscopic features of
esophageal tumors observed either in preoperative investi-
gations or in operating room or in the pathology laboratory.
The only parameter mentioned in some of these consulted
studies was the tumor site.

Site

There were only two studies where the tumor location
was analyzed for both ECs and their main histological
types: an American study [29] and an Italian study [23]
(Figure 11a).

In both studies, ESCCs seem to be placed in an upper
position than EACs, situation observed in our group too.
However, in the American study [29], EACs were in an
upper position than in the Italian study [23].

The American study [29] reported also in both
subgroups, as we found but only in our ESCC subgroup
too, a significant number of cases with large tumors
overlapping at least two esophageal segments.

In our study, the situation of EACs was similar to that
of the Italian study but ESCCs were placed more often in
lower positions than in the foreign studies (Figure 11a).

In all studies, the number and the distribution of EACs
influenced obviously the distribution of tumor site in the
whole group of ECs.

There were another two studies that analyzed only the
ECs as a whole [5, 21]. The Swiss study [21] revealed a
trend towards an upper placement of EC tumors but also
a significant number of large tumors overlapping at least
two esophageal segments. In turn, in both subgroups of

the Chinese study of Qiu et al. [5], the trend was more
oriented toward the lower positions. In our study, due to
the influence of EAC subgroup, the trend was clearly
oriented towards lowest esophageal segments (Figure 11b).

Finally, there were four studies dedicated only to ESCCs
[30, 31, 32, 35]. The trend of tumor site distribution varied
significantly, from the tendency to locate more proximal
in one Chinese study [30] to the tendency of more distal
placement in another Chinese study [32]. Our ESCC
tumors had a somehow uniform distribution along the
esophagus, without neglecting cases stretching over at least
two esophageal segments.

As a concluding remark, it seems that even in terms
of location, a rule of tumor distribution is not clearly
outlined according to the histological type.

Histological parameters
Histological type

The main histological parameter is the tumor type.
The consulted papers showed us that another reason that
makes difficult any comparison between data is the
wide heterogeneity of tumor type distribution.

Even if we are talking about large groups of cases
[5, 21, 26, 27], differences are very large. For instance, the
Korean study of Shin ef al. [26] is clearly dominated by the
squamous tumors. At the opposite pole, the American
study of Salem et al. [27] is clearly dominated by the
glandular tumors. In between are the European studies of
Castoro et al. (Italy) [23] and Jacobsen et al. (Germany)
[28], with a slight predominance of EACs in both. Our
study is placed in the European trend, but with a slight
predominance of squamous tumors (Figure 12).
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Figure 11 — Comparison of tumor site between our study and (a) studies that assessed both EC and its subtypes or
(b) studies that assessed only ECs or ESCCs. EAC: Esophageal adenocarcinoma; EC: Esophageal carcinoma; ESCC:
Esophageal squamous cell carcinoma; SI: Cervical segment; SII: Upper thorax; SIII: Middle thorax; SIV: Lower
thorax; SV: Abdominal segment/esophagogastric junction (EGJ); OS: Our study; 1: [29]; 2: [23]; 3: [21]; 4: [5] all cases;

5: [5] surgery; 6: [30]; 7: [35]; 8: [31]; 9: [32].
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Figure 12 — Comparison of histological type distributions
between our study and other studies. EAC: Esophageal
adenocarcinoma; ESCC: Esophageal squamous cell
carcinoma; OS: Our study; 1: [26]; 2: [24]; 3: [21];
4: [23]; 5: [28]; 6: [5] all cases; 7: [35] surgery; 8: [27].

Grading

We found data about the degree of differentiation in
only three studies [5, 28, 29] that presented variations
from one study to another and from one histological
type to the other.

From the three studies about ECs as a whole, the
Chinese study revealed in both its groups a trend toward
a better differentiation of tumor proliferations whereas
the American study revealed a trend toward a less
differentiated appearance of tumor proliferations. Our
study was closer to the American pattern of distribution
(Figure 13 — top).

The assessment of the degree of differentiation of the
two types of carcinoma was present only in the American
study mentioned above and in the German study of
Jacobsen et al. [28]. In both studies the trend was some-
how balanced, more inclined toward poorly differentiated
pattern in the American study [29], trend that was also
present but more pronounced in our study.

Regarding the ESCCs, the difference was more obvious
between the foreign studies, with many moderately
differentiated cases in the German study [28].

Our study made a special note again, with most of
the tumors revealing a poorly differentiated appearance
(Figure 13 — middle).

Almost the same situation was present in the case of
EACs. Thus, in both foreign studies there was a trend
toward poorly differentiated appearance, more obvious in
the American group, whereas in our study the trend was
totally opposite, with an obvious trend toward better
differentiated aspects (Figure 13 — bottom).

T staging

Local invasion was assessed for both ECs as a whole
and their main histological variants only in the German
and American studies mentioned above [28, 29]. In both
studies, both ECs and their types showed a trend toward
an invasion limited to the esophageal wall (pT3), more
pronounced in the German study [28].
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Figure 13 — Comparison of histological type distributions
between our study and other studies. EAC: Esophageal
adenocarcinoma; EC: Esophageal carcinoma; ESCC:
Esophageal squamous cell carcinoma; OS: Our study;
1: [5] all cases; 2: [5] surgery; 3: [28]; 4: [29].

In our study, the situation was somehow different, with
a more obvious trend toward the aggressive stages (T4)
for both ECs and the two histological types (Figure 14a).

In two other studies already mentioned [5, 23], that
assessed series of EC in general, the differences of the
local invasion distribution are obvious. In the Chinese
study of Qiu ez al. [5], in both subgroups dominated the
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tumors that invaded in the worst-case submucosa (T1b).
In turn, in the Italian study of Castoro et al. [23] dominated
the tumors that invaded the entire esophageal wall (T3).
Our study was at the opposite pole, with one third of tumors
invading beyond the esophageal wall (T4) (Figure 14b —
top).

Other three studies, all Chinese [30-32], assessed only
ESCCs. In all of them, the local invasion was limited to
the thickness of esophageal wall in most of the cases,
whereas in our study, the tumors invaded more frequently
the esophageal neighboring structures (T4) (Figure 14b
— bottom).

As a concluding remark, our tumors were more
aggressive as compared with other studies, whether it was
ECs as a whole or their histological types.

Regarding the particular aspects of local invasion,
we found only one Chinese study on ESCCs only that
referred to this aspect (Figure 15). In the Chinese study,
vascular invasion was almost a rule whereas in our group
of ESCCs, only a small percentage (15%) of the tumors
revealed this aspect. However, the glandular tumors
revealed this aspect almost three times more frequently
(as we already mentioned) but still not so frequently as
in the Chinese study (Figure 15).

N staging

Regional lymph node invasion was assessed for both
ECs as a whole and their main histological variants in
three studies. Regarding the ECs as a whole, the Italian
and the American studies [23, 29] showed in almost half
and slightly more than half of the cases invasion in one
or two regional lymph nodes (pN1).

The German study of Jacobsen et al. [28] revealed in
turn a more aggressive behavior of studied tumors, with
almost two thirds of the cases presenting lymph node
invasion and almost 20% of the cases with seven or
more regional lymph nodes involved (Figure 16a — top).
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Figure 14 — Comparison of tumor local invasion (pT) between our study and (a) studies that assessed both EC and its
subtypes or (b) studies that assessed only ECs or ESCCs. EAC: Esophageal adenocarcinoma; EC: Esophageal carcinoma;
ESCC: Esophageal squamous cell carcinoma; OS: Our study; (a) — 1: [29]; 2: [28]; (b) — 1: [5] surgery; 2: [5] all cases;

3: [23]; 4: [32]; 5: [30]; 6: [31].
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Figure 15 — Comparison of vascular invasion distri-
bution between our study and other studies. EAC:
Esophageal adenocarcinoma; ESCC: Esophageal
squamous cell carcinoma; OS: Our study.

Similar situations were observed when ESCCs and
EACs were analyzed separately with some notable
differences. ESCCs of the German group were less
aggressive than those from the Italian group whereas EACs
from the Italian group were less aggressive than those from
the German group.

Also, Italian ESCCs were slightly more aggressive
than EACs of the same study whereas German ESCCs
were less aggressive than EACs of the same study
(Figure 16 — middle and bottom) [23, 28].

Our tumors had, both taken as a whole or separately,
an invasive behavior closer but more pronounced to the
German tumors.

In the Chinese study of Qiu ef al. [5], who assessed
ECs in general, the lymph node invasion was present in
around 20% of the cases an in N1 stage, whereas in our
study it was in total opposition, with almost 20% of cases
without lymph node invasion (Figure 16b — top).

We compared also the lymph node invasion of our
ESCC group with the results of the three Chinese studies
that assessed only ESCCs [30-32]. All of them had no
lymph node involvement in percentages varying from more

OS EC

1EC

2EC
0s EscC

than 40% to more than 60%, in evident opposition to our
data where regional lymph node invasion was almost the
rule (Figure 16 — bottom).

As a concluding remark, our results concerning the
regional lymph node invasion were closer to those of the
European studies and in more or less evident opposition
with Asian or American studies.

M staging

We did not intend to assess the distant metastases on
the one hand because we had a large percentage of cases in
which metastasis could not be assessed histopathologically
and on the other hand because we found but one German
study [28] that referred to this aspect. However, even in
this study, the percentage of tumor distant spread was much
reduced (less than 20%), more pronounced in ESCCs than
in EACs (Figure 17).

As a concluding remark, distant metastases are difficult
to confirm histopathologically unless they are accessible
in the operating field so that samples of tumor tissue can
be taken.

Overall staging

Finally, we compared our results related to overall
staging with those of the same studies we used for the
assessment of TNM staging parts.

Thus, the Chinese study of Qiu et al. [5] reported the
best staging distribution, with more than half of cases being
included in stage I (Figure 18 — top). Likewise, almost 60%
of ESCC cases from another Chinese study [35] had
stage II or less.

In turn, more than half or even than two thirds of cases
of German study of Jacobsen et al. [28] and American
study of Then ef al. [29] were included in stage III of higher
(Figure 18). It should also be mentioned that ESCCs had
a more pronounce trend to higher stages than EACs in
both American and German studies (Figure 18 — middle
and bottom).
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Figure 16 — Comparison of regional lymph node invasion (pN) between our study and (a) studies that assessed both EC
and its subtypes or (b) studies that assessed only ECs or ESCCs. EAC: Esophageal adenocarcinoma; EC: Esophageal

carcinoma; ESCC: Esophageal squamous cell carcinoma; OS:
2: [5] all cases; 3: [32]; 4: [31]; 5: [30].

Our study; (a) — 1: [29]; 2: [23]; 3: [28]; (b) — I: [5] surgery;
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Figure 17 — Comparison of distant invasion (pM)
between our study and other studies. EAC: Esophageal
adenocarcinoma; EC: Esophageal carcinoma; ESCC:
Esophageal squamous cell carcinoma; OS: Our study;
1: [28].
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Figure 18 — Comparison of overall staging (pTNM)
between our study and other studies that assessed
both EC and its subtypes. EAC: Esophageal adeno-
carcinoma; EC: Esophageal carcinoma; ESCC:
Esophageal squamous cell carcinoma; OS: Our study;
1: [5] surgery; 2: [5] all cases; 3: [28]; 4: [29]; 5: [35].

Our results were closer but more pronounced than
those of the American study.

As a concluding remark, there is a significant variability
of overall staging in ECs, dictated by the convergent
influence of local invasion, regional lymph node invol-
vement and proved existence of distant metastases.

However, our observations indicate more pronounced
trend to high stages of ESCCs as compared with EACs.

& Conclusions

In general, studied tumors were aggressive tumors,
usually diagnosed in a late stage of evolution. The two
main histological types of carcinomas, namely squamous
cell carcinomas and adenocarcinomas proved to have
distinct morphological and behavioral profiles. Our obser-
vations were within the limits of variation of different
morphological and behavioral features found in the
literature whether it was EC in general or its main
histological types.
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