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ABSTRACT: Gastric adenocarcinomas are lesions that raise important issues in clinical practice, due to their
incidence and biological behavior. Over time, various systems have been used for classifying and grading of gastric
adenocarcinomas, in the hope of increasing the diagnostic accuracy. In this study we statistically analyzed 112 cases
of gastric adenocarcinomas in relation to different classification and grading systems, in order to identify their efficacy
and concordance in the histopathological diagnosis. The results indicated a significant association of the Lauren and
World Health Organization 2019 classifications and also between these and the three-tier and two-tier grading
systems, which supports their practical utility in establishing the diagnosis and assessment of the tumor

aggressiveness, for the differentiated therapy.
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Introduction

Gastric adenocarcinomas represent the most
frequent gastric malignant tumors, which are
generally characterized by an aggressive
biological behaviour [1].

Although the incidence of these tumors has
decreased in recent years due to the screening
programs and eradication of Helicobacter pylori
infection, they still hold the fifth place in the
world when within human malignant neoplasms
[2].

Moreover, the mortality rate is relatively
high, ranking third as a cause of death from
cancer [1].

Over time, there have been various systems
for classifying and grading of the gastric
adenocarcinomas.

The most used classification was the one
proposed by Lauren P. in 1965, who divided the
gastric malignant epithelial tumors into five
types, respectively intestinal, diffuse, mixed,
indeterminate and not defined [3].

The latest classification was elaborated by
the WHO (World Health Organization) working
group for gastric tumors in 2019, which
introduced new histopathological types of
gastric carcinomas, upgrading the existing ones
in terms of correspondence [4].

Previous published research indicated the
practical superiority of the Lauren classification,

but currently, the WHO 2019 classification is
being adopted because it provides more detailed
information regarding the histopathological
features of epithelial malignancies [5,6].

Another important parameter for assessing
the aggressiveness of gastric tumors is
represented by the degree of differentiation.

Also, for this parameter, several grading
systems were used, formed by two or three-tiers
of assessment.

Most of the studies performed up until 2019
were conducted by utilizing the three-tier
system, respectively poorly, moderate and well
differentiated.

Subsequently, the WHO working group for
gastric tumors indicated the use of the two-tier
grading  system, respectively low and
high-grade, which revealed a superior inter-and
intraobservatory concordance of the diagnosis,
as well as a higher correspondence in relation
with tumor aggressiveness [4,6,7].

However, the behavior of gastric
adenocarcinomas remains unpredictable, an
aspect which requires a permanent improvement
of the histopathological assessment criteria.

In this study we analyzed the gastric
adenocarcinomas by comparative reporting to
the classical grading and classification systems
Lauren and WHO in order to establish their
concordance.
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Material and Methods

The study included 112 cases of gastric
adenocarcinomas diagnosed in the Pathology
Department of the Clinical Emergency County
Hospital Craiova during 4 years (2017-2020).

The biological material was represented by
surgical total gastrectomy specimens which were
fixed in 10% formalin, processed by the classic
paraffin embedding technique and stained with
hematoxylin-eosin.

The classification of lesions was performed
separately according to the Lauren classification,
the latest WHO classification, the three-tier
grading  system  (well differentiated-G1,
moderate differentiated-G2, poorly
differentiated-G3) and the two-tier grading
system (low, high) [3,4,8].

The evaluation for the two classification and
grading systems was performed separately by
two experienced pathologists who participated in
the study.

The obtained data was collected, stored and
processed using Microsoft Office Excel 2010
function and the SPSS 12 (Statistical Package
for the Social Sciences) software.

The statistical analysis followed the
concordance of the used classification and
grading systems by highlighting the differences
in distribution within the tumor groups.

Within our scientific research, the ethical
aspects were respected based on the
patients informed consent, the study being
endorsed by the Local Ethics Committee
(n0.151/24.09.2021).

Results

The  study included 112  gastric
adenocarcinomas, and following the
histopathological type analysis in relation
to the Lauren classification system, it was
observed that the intestinal type was the most
common, being identified in 51 cases (45.5%).

Compared to the WHO system, these tumors
corresponded in 42 cases to the tubular type and
9 cases to the tubulopapillary type (Table 1).

Regarding the frequency in Lauren
classification, on the second place were
identified the diffuse gastric adenocarcinomas in
39 cases (34.8%), tumors which in relation to
the WHO classification were represented by
poorly cohesive carcinomas with signet-ring cell
type (PCC-SRC) in 20 cases, poorly cohesive
non-signet-ring cell type carcinomas
(PCC-NOS) in 10 cases and mucinous
carcinomas in 9 cases (Table 1).

In  both histopathological classification
systems, the same 11 cases (9.8%) of mixed
gastric  adenocarcinomas  were identified
(Table 1).

In Lauren classification, there were 4 cases
(3.6%) of not defined gastric adenocarcinoma
type.

Compared to the WHO system, these tumors
were represented by two cases of hepatoid type
and 2 cases of micropapillary type of gastric
adenocarcinoma (Table 1).

The indeterminate type was identified in
7 cases (6.3%), of which 2 cases corresponded
to the mucinous type and 5 cases to the tubular
type within the WHO classification (Table 1).

Table 1. Distribution of cases
according to the histopathological type.

Lauren WHO 2019
classification classification
(no. cases) (no. cases)

Tubular (42)
Tubulopapillary (9)
PCC-SRC (20)
PCC-NOS (10)
Mucinous (9)
Mixed (11)
Hepatoid (2)
Micropapillary (2)
Mucinous (2)
Tubular (5)

In this study, the statistical analysis of the
classification systems indicated a significant
association, expressed by a high concordance of
the encountered histopathological  types
(p<0.001, %2 test) (Figure 1).
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Figure 1. Distribution of cases in relation to the
Lauren and WHO 2019 classification systems.
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In this study, each histopathological type
presented a few particular aspects.

Thus, tubular gastric adenocarcinomas were
identified in 42% of cases, most of them being
low grade, according to the latest
histopathological criteria.

These cases presented tubular/glandular
architecture with branched, tortuous and
anastomosed structures (Figure 2A).

The cases of tubulopapillary gastric
adenocarcinoma were present in 8% of cases,
most of them being of low grade and were
characterized by a mixed tubular and papillary
architecture ~ with  obvious  fibrovascular
connective cores.
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PCC-SRC cases were present in 17.9% of
cases, most of them being of high grade and
characterized by the exclusively or primarily
presence of cells filled with cytoplasmic mucin
droplets and peripheral placed nucleus, with
discohesive architecture or glandular lace-like or
microtrabecular patterns (Figure 2B).

PCC-NOS was identified in 8.9% of cases
and all lesions were of high grade.

The tumor cells composing this type of
carcinoma were cells with intensely eosinophilic
cytoplasm, rare signet-ring cells and cells
resembling  lymphocytes and  histiocytes
(Figure 2C).
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Figure 2. Gastric adenocarcinoma, HE staining, x200. A. Tubular adenocarcinoma. B. PCC-SRC.
C. PCC-NOS. D. Mucinous adenocarcinoma. E. Mixed adenocarcinoma. F. Hepatoid adenocarcinoma.

286

10.12865/CHSJ.48.03.06



Current Health Sciences Journal

Vol. 48, No. 3, 2022 July-September

The mucinous type was identified in 9.8% of
cases, of which most were high grade tumors.

In this type it was observed that the presence
of extracellular mucin pools was more than 50%
of the tumor area.

Moreover, there were present glandular,
papillary structures, isolated or small nests of
signet-ring cells or other cell type surrounded by
mucin (Figure 2D).

The mixed type of gastric adenocarcinoma
was identified in 9.8% of cases, of which most
were high grade tumors and characterized by the
presence of at least two histopathological
components, more frequently with tubular and
discohesive aspects (Figure 2E).

Micropapillary and  hepatoid  gastric
adenocarcinomas were high grade tumors, each
being present in 1.8% of cases.

The micropapillary type was characterized by
the presence of small papillary structures without
fibrovascular cores, while in the hepatoid type
there were observed large polygonal tumor cells
with eosinophilic cytoplasm similar to hepatocytes,
with marked nuclear atypia, mostly arranged in
cords (Figure 2F).

According to the three-tier grading system,
most tumors classified within the Lauren
classification were poorly differentiated (G3),
respectively in 60 cases (53.6%).

Of these, 33 cases were of diffuse type,
11 cases of intestinal type, 7 cases of mixed
type, 4 cases of not defined type and 5 cases of
indeterminate type.

In comparison, moderately differentiated
(G2) carcinomas were present in 44 cases
(39.3%) and well-differentiated (G1) in 8 cases
(7.1%) (Table 2).

Table 2. Distribution of cases according to

histopathological type and degree of
differentiation within Lauren system.

Lauren Three-tier
classification grading system
Gl G2 G3
Intestinal 7 33 11
Diffuse 1 5 33
Mixed 0 4 7
Not defined 0 0 4
Indeterminate 0 2 5
Total 8 44 60

Compared to the two-tier grading system,
G3 tumors were high grade lesions and G1/G2
tumors were low grade lesions.

On the other hand, conforming to the three-
tier grading system, most cases in the WHO
classification were poorly differentiated (G3),
observed in 60 cases (53.6%).

In this group, there were identified 17 cases
of PCC-SRC, 13 cases of tubular type, 10 cases
of PCC-NOS type, 8 cases of mucinous type,
7 of mixed type, 2 cases of micropapillary type,
2 cases of hepatoid type and a single
tubulopapillary case.

By comparison, moderately differentiated
carcinomas (G2) were present in 44 cases
(39.3%), most being tubular or tubulopapillary,
while well differentiated carcinomas (G1) were
found in 8 cases (7.1%), most being of tubular
type (Table 3).

Table 3. Distribution of cases according to

histopathological type and degree of
differentiation within WHO system.

WHO Three-tier
classification grading system
Gl G2 G3

Tubular 6 28 13
Tubulopapillary 1 7 1
PCC-SRC 0 3 17
PCC-NOS 0 0 10
Micropapillary 0 0 2
Mixed 0 4 7
Mucinous 1 2 8
Hepatoid 0 0 2
Total 8 44 60

The relation between the WHO classification
and the two-tier grading system was the same as
in the case of Lauren classification, respectively
G3 tumors were high grade lesions and G1/G2
were low grade lesions.

The analysis of the case distribution in
relation with the analyzed classification and
grading systems indicated a significant
association of both classifications with the
three-tier grading system (p<0.001, %2 test), and
also with the two-tier system (p<0.001, y2 test),
which supports the effectiveness in establishing
the diagnosis and prognosis of the lesions
(Figure 3A-D).
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Figure 3. Distribution of cases according to the Lauren classification (A,B) and WHO 2019 (C,D)
and the three-tier (A,C) and two-tier (B,D) grading systems; G1 (well differentiated);
G2 (moderate differentiated); G3 (poorly differentiated); LG (low grade); HG (high grade).

Discussions

Gastric adenocarcinomas represent important
oncological lesions due to their incidence,
mortality and morbidity, which have generated
interest in developing a well-established system
for diagnosis, classification and therapeutic
management [5].

Over time, various histopathological
classification systems were developed for gastric
adenocarcinomas.

The most known and used classification
systems are the ones proposed by Lauren P. in
1965 and the most recent one developed by the
WHO working group on gastrointestinal
malignancies and published in 2019 [3-5].

The classification developed by Lauren P.
introduced two main types of gastric
adenocarcinomas, respectively intestinal and
diffuse type, as well as other types that have
lower incidence [3].

On the other hand, the WHO 2019 system
has developed a more elaborate classification
based on the histopathological and molecular
characteristics of gastric adenocarcinomas,
including the rare types that are identified in

Lauren's classification as indeterminate or not
defined gastric adenocarcinomas [3,4].

There were also proposed other classification
systems for the diagnosis of gastric
adenocarcinomas, such as the system introduced
by Goseki N in 1992, which classified the
lesions into four categories using the degree of
differentiation of glandular structures and the
amount of mucin present in tumor cells [9].

Moreover, Ming SC proposed in 1977 a
classification that relates to the growth pattern of
the tumor and the degree of invasion, whereas
Nakamura K elaborated in 1968 a classification
that divided gastric adenocarcinomas into
differentiated, undifferentiated and unclassified
types [4,10,11].

However, many studies indicated the
practical superiority and prognostic concordance
of the classifications proposed by Lauren P. and
WHO [5,12].

Data from the literature report that the most
common histopathological type of gastric
adenocarcinoma is the intestinal type [12,13].

Also, similar data was obtained by Sarrugarte
LA et al., indicating that in the majority of cases,
the intestinal gastric adenocarcinomas were
moderately differentiated [12].
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On the other hand, Chen YC et al. reported
that the most intestinal cases were of low grade
[14].

Similarly, these results were also obtained in
the study conducted by Tang D. et al. in 2021
[15].

The present study identified most cases of
gastric adenocarcinomas as intestinal type
(45.5%), most of them being moderately
differentiated in the three-tire grading system,
and low grade in the two-tier grading system.

The tubular and tubulopapillary types are
considered to correspond to the intestinal type in
the Lauren classification.

Tubular adedenocarcinomas were identified
in more cases then tubulopapillary lesions
(47% vs. 8%), most of both types having low
grade differentiation.

Reports in the literature support the
predominance of tubular type and high grade of
differentiation [16].

In 2021, Tang D et al. reported that the
diffuse type of gastric adenocarcinomas were in
the second place as frequency, and most cases
were of high grade, data which is also supported
by Ning FL et al. research report [15,17].

Similar aspects were identified in our study
regarding both the frequency of cases of diffuse
gastric adenocarcinoma (34.8%) and the degree
of differentiation.

In the WHO classification the PCC-SRC and
PCC-NOS types correspond to the diffuse type
[4].

Multiple studies reported a predominance of
the PCC-NOS cases over PCC-SRC, in both
types most of them being poorly differentiated
[12,18].

On the other hand, in our study we identified
a higher percentage of PCC-SRC cases (17.9%)
compared with PCC-NOS (8.9%).

The degree of differentiation of both types of
gastric adenocarcinoma was similar to the data
in literature.

In the present study, we identified 11 cases
(9.8%) of mucinous type, most of them being of
high grade and classified in the Lauren
classification system as diffuse or indeterminate
type.

The mucinous gastric adenocarcinoma is
characterized by the presence of mucin pools
and an aggressive biological behavior in early
stages, but with a more favorable prognosis
compared to PCC-SRC [18].

Tseng CH et al. reported an incidence of
3.5% for mucinous gastric adenocarcinomas,
whereas Lim SW et al. observed the lesions in

6.5% of cases, the majority being of high grade
[20,21].

In both classification systems, the mixed type
gastric adenocarcinomas are defined by the
association of at least two histopathological
types, which may have varying degrees of
differentiation [22,23].

In our study, we observed 11 cases (9.8%) of
mixed type, the majority being of high grade.

In the present study, we identified two cases
(1.8%) of high grade hepatoid gastric
adenocarcinoma.

Similar data from literature reported an
incidence below 1% of cases, most of them
presenting a low grade of differentiation [24-26].

The micropapillary type is a newly studied
histopathological type, with low incidence and
poor prognosis due to the high rate of lymphatic
dissemination [13].

Guzinska-Ustymowicz K et al. reported that
most cases of micropapillary lesions are
moderately differentiated [27].

In the present study, the micropapillary type
was identified in two cases (1.8%), both of them
being of high grade.

The studies conducted until our days have
indicated a correspondence between various
types of gastric adenocarcinomas and the degree
of tumor differentiation.

Thus, while tubular or tubulopapillary
carcinomas are mostly of low grade, PCC-SRC,
PCC-NQOS, micropapillary and hepatoid are
predominantly of high grade, and for the mixed
ones, the aspect of differentiation is variable in
relation to the existing tumor components
[16,18,21,28].

The assessment of the differentiation degree
for gastric adenocarcinomas is an important step
in implementing a suitable therapeutic protocol.

Multiple studies have shown a possible
association between the differentiation degree of
gastric adenocarcinomas and the depth of
invasion, the presence of metastases and cancer
stage [28,29].

Consequently, the tumor differentiation
degree is an important criterion in the
assessment of patient’s prognosis [28,30].

The aspects were confirmed in our study, in
which  we found statistically significant
associations of the two classification systems
with each of the grading systems used, which
suggests the usefulness of these systems in
assessing the tumor aggressiveness.
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Conclusions

The study indicated a high concordance of

the classification and grading systems in gastric

adenocarcinomas,

which  supports  their

effectiveness in the elaboration of an accurate
diagnosis for lesions in past and present.

useful

At the same time, both grading systems prove
for assessing tumor aggression and

implicitly the prognosis of patients, in the

context of the need for

a differentiated

oncological treatment.
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