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Abstract

Aim: Gastric carcinoma is the fourth most common carcinoma worldwide. The relationships established between the tumor
morphology and the prognosis have not been very effective until recent times. Poorly Differentiated Clusters (PDCs); are structures
those can be easily identified in H&E sections. A new grading system based on PDC count has been studied in colorectal carcinoma;
and found to be associated with prognosis. We have aimed to investigate this concept in gastric carcinoma.

Material and Methods: Our study included 80 cases, consisting of 16 females and 64 males having gastric carcinoma with intestinal
morphology. For each case; conventional grade, PDC grade and prognostic parameters to be applied in the study were determined,
and statistically compared.

Results: Significant discrepancy was found between the two grading systems. PDC tumor grades were statistically related to; median
metastatic lymph node counts, metastatic lymph node ratios, lymph node stages (pN) and the presence of perineural invasion.
Conclusion: In stomach carcinoma; PDC grading system was found to be related to a significant part of the expected parameters

and may have a prognostic value.
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INTRODUCTION

Gastric carcinoma is the fourth most common carcinoma
(1, 2) and it is the fifth most common cause of cancer-
related deaths in men and the fourth most common cause
in women all over the world (3). Although the diagnosis
and treatment have been improved to an important degree
in recent years, the five-year survival rate is still around
29.7%. It is very important to predict which patients will
have rapid progression and poor prognosis; in terms
of choosing patients who will benefit from aggressive
treatment methods (1).

Although traditional histopathological variables such
as tumor size, depth of invasion (tumor stage) are used
effectively and widely in gastric carcinoma, they do not
provide sufficient prognostic information. Therefore, it is
necessary to reveal new prognostic factors those are easy
touse (1).

The aim of this study is to investigate the prognostic value
of poorly differentiated cluster (PDC) concept and grading
system in gastric carcinoma.

MATERIALS AND METHODS
Study Design and Participants

We started this study, after the approval of the Inonu
University scientific research and publication ethics
board; numbered as 2017/27-11. The cases were selected
according to the inclusion and exclusion criteria from the
available data of the hospital records.Cases who have
recieved preoperative neoadjuvant chemo-radiotherapy,
and/or have got multiple primary cancers such as
synchronous and metachronous tumors were excluded
(4). At the beginning 120 gastric carcinoma cases were
included; those underwent total or subtotal gastrectomy
and regional lymphadenectomy at Inonu University, Turgut
Ozal Medical Center.

Pathology reports, paraffin block and H-E stained slides,
taken from the archive of the Pathology Department, were
evaluated retrospectively by two pathologists which were
unaware of each other's evaluation results.

From those120 cases, which had the diagnosis between
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the years 2011-2017 in one center, 38 cases were
excluded because of the tumor morphology (ten cases
were diagnosed as mucinous carcinoma and 3 cases
were diagnosed as diffuse carcinoma, and 25 had diffuse
carcinoma component). Eighty-two cases with gastric
carcinoma of intestinal morphology were evaluated in this
study.

All the H&E stained sections, belonging to the patients,
with tumor were examined; the presence and intensity of
PDCs were determined.

Two cases were excluded from the study; because no
PDCs were detected in those. As a result we continued the
study with 80 patients which were diagnosed in our center
between the years 2011-2017. The age of the cases
ranged from 38 to 86; 16 of them were females, 64 of them
were males.

Prognostic parameters

Prognostic parameters to be applied in the study were
determined by reviewing the criteria of the World Health
Organisation (WHO) and the literature created on this
issue. Determined parameters are; gender, patient age,
patient age groups, tumor localization, tumor size, tumor
size groups (4), tumor stage (depth of invasion), number
of metastatic lymph nodes, metastatic lymph node ratio,
lymph node stage (pN), presence of lymphovascular
invasion, presence of perineural invasion (5).

Since there were no cases under the age 30, patient age
groups were determined as; <=39, 40-49, 50-59, 60-69
and >70 years; since there were no cases covering entire
stomach tumor site groups were determined as proximal
third, middle third, distal third, and other localization.
Tumor size groups were determined as <40mm and 41-60
mm, 61-80 mm and >80mm (7).

Tumor stage (the depth of tumor invasion) groups are
created according to WHO (2010) criteria; tumors showing
invasion of lamina propria or muscularis mucosa are
grouped as T1a, tumors showing submucosal invasion are
grouped as T1b, tumors invading muscularis propria are
grouped as T2, tumors invading subseroza are grouped
as T3, tumors perforating visceral periton are grouped as
T4a, tumors invading the surrounding tissues are grouped
as T4b (5).Since the number of cases were small; T1a,
T1b, T4a, T4b groups were included in the two groups as
T1a-T1b and T4a-T4b; by checking the compliance with
the literature (4).

The lymph node number of cases in the study varies
between 4-71. The lymph node stage (pN) for each
case was determined according to WHO (2010) criteria.
Patients with no metastatic lymph nodes NO, patients with
1-2 lymph node metastases N1, patients with 3-6 lymph
node metastases N2, patients with 7-15 lymph node
metastases N3a, patients with lymph node metastase
number equal to or more than 16 staged as N3b (5). Cases
were divided into five groups according to lymph node
stage as; NO, N1, N2, N3a and N3b.

For the data on prognostic parameters, pathology reports
and the clinical information in HIMS hospital information
management system are taken as basis (Table 1).

Histological Grading

Histopathological examination was performed with an
Olympus BX51 brand microscope; bearing 10x ocular
and 4x, 10x, 20x, 40x and 100x objective. In determining
the PDCs degree; previously determined criteria for this
system for colorectal carcinoma were used (6,7). Cell
groups consist of five or more neoplastic cells, which do
not form gland structures, are looked for in the sections
of all the tumor containing blocks and the regions where
they are located are marked with 4x and 10x objective;
the most intense area was chosen; it was counted in a
magnification area of a 20X objective lens (1 mm diameter
microscopic area). Tumor having a PDC count below
5, graded as 1 (Figure 1a); Tumor having a PDC count
between 5-9, graded as 2 (Figure 1b); tumor having a PDC
count more than 9 graded as 3 (7) (Figure 1c).

Conventional grading was made by applying the WHO
criteria (2010).Tumors composed of well formed glands
were graded as well differentiated (WD) (Figure 2a);
Tumors showing a morphology between well and poorly
differentiated tumors, were graded as moderately

differentiated (MD) (Figure 2b); tumors those consist of
highly irregular glands, those could be hardly noticed,
were graded as poorly differentiated (PD) (Figure 2c) (5).
The PDC degrees and conventional degrees were recorded
at separate times for each case (Table 1). All data were
organized and statistical analysis was performed.

Figure 1. H&E stained sections of gastric adenocarcinoma: a)
PDC Grade 1, b) PDC Grade 2, c) PDC Grade 3 (X100)

Figure 2. H&E stained sections of gastric adenocarcinoma; a)
Well differentiated (WD), b) Moderately differentiated (MD), c)

Poorly differentiated (PD), (X100)

Statistical Analyses

In the statistical power analysis performed before starting
the study, the minimum sample size to be included in this
study was calculated as 40.

The quantitative data used in the study are summarized
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as mean t standard deviation or median (min-max)
and qualitative data are summarized as numbers
(percentage). Relevance of quantitative data on group
basis to normal distribution was investigated by Shapiro-
Wilk test. Whether there is a statistical difference between
the independent groups in terms of quantitative variables
providing parametric test assumptions was examined by
one-way variance analysis (ANOVA). Whether there is a
statistical difference between independent groups interms
of quantitative variables that do not provide parametric
test assumptions was examined by Kruskal-Wallis H
test. After variance analysis, multiple comparisons were
made with Tukey and Tamhane's T2 tests, respectively,
depending on whether the assumption of the homogenety
of the variances was provided. After the Kruskal-Wallis H
test, multiple comparisons were performed with Conover
testing. Whether there was a statistical difference between
qualitative independent groups was examined by Pearson
chi-square test. Whether there was a statistical difference
between qualitatively dependent groups was examined by
McNemar-Bowker test. p<0.05 is accepted as a level of
statistical significance.

Table 1. Patient demographics and findings

Parameters Case Number
Gender
Female 16
Male 64
Age
<=39 3
40-49 9
50-59 19
60-69 20
>70 30
Tumor Location
Proximal third 11
Middle third 38
Distal third 29
Other 2
Tumor Size
<40mm 17
41-60mm 20
61-80mm 19
>80mm 24
Perineural Invasion
Present 46
Absent 34
Lymphovascular Invasion
Present 70
Absent 10
pN
NO 22
N1 18
N2 12
N3a 24
N3b 4
pT
Tla-1b 6
T2 5
T3 50
T4a-4b 19
Conventional Grade
WD 21
MD 45
PD 14
PDC Grade
Grade 1 33
Grade 2 23
Grade 3 24

RESULTS

According to the PDC grading system: 33 of the 80 cases
(41.3%) were graded as 1; 23 of them (28.8%) graded
as 2; 24 of them (30%) are graded as 3.According to the
conventional grading system, 21 of the 80 cases were
graded as WD; 45 of them were graded as MD; 14 of them
were graded as PD. A statistically significant discrepancy
was found in terms of the number of cases included in
PDC tumor degrees and conventional tumor degrees,
(p=0.004) (Table 2).

Tumor Stage

Cases were divided into four groups, according to the
depth of tumor invasion, as T1a-b; T2; T3; T4a-b. T1a-b
group included 6; T2 group included 5; T3 group included
50 and T4a-b group included 19 cases.

There was no statistically significant relationship between
tumor stage (depth of invasion) and conventional tumor
grade variables (p>0.05)(Table 2). T1a-b tumor stage was
associated with a low PDC grade and a T4a-b tumor stage
with a high PDC grade. However, there was no statistically
significant relationship between the tumor stage (depth of
invasion) and the PDC tumor grade (p> 0.05) (Table 2).

Tumor Size

The distribution of cases to tumor size groups, and the
number of the cases in each group of grade, has been as
follows: In <40mm group; 6 cases WD, 9 cases MD 2 cases
PD; 8 cases grade 1, 5 cases grade 2, 4 cases grade 3. In
41-60 mm group; 5 cases WD, 11 cases MD, 4 cases PD; 8
cases grade 1, 6 cases grade 2, 6 cases grade 3. In 61-80
mm group; 4 cases WD, 10 cases MD, 5 cases PD; 8 cases
grade 1,5 cases grade 2, 6 cases grade 3. In >80mm group;
6 cases WD, 15 cases MD, 3 cases PD; 9 cases grade 1, 7
cases grade 2, 8 cases grade 3. There were no statistically
significant difference between tumor size groups in terms
of conventional grades or PDC grades (Table 2).

Median tumor size increased inversely with the degree
of tumor differentiation (45 mm in WD cases; 55 mm in
MD cases; 70 mm in PD cases); this increase made a
statistically significant difference between WD and PD
tumors (p<0.05) (Table 2).

Median tumor size was 45 mm for PDC Grade 1 tumors;
60 mm for PDC Grade 2 and Grade 3 tumors. There was
no statistically significant difference between the PDC
grades in terms of median tumor size (p> 0.05) (Table 2).

Median Metastatic Lymph Node Count and Ratio

Median metastatic lymph node count was detected as
1 for the WD tumors; 5 for the MD tumors; and 6 for the
PD tumors. It was significantly lower for WD tumors than
those were for MD and PD tumors, and the difference
between was found to be statistically significant (p <0.05).
Median metastatic lymph node ratio was found to be 0.01
for the WD tumors; 0.23 for the MD tumors; and 0.19
for the PD tumors.There was no statistically significant
relationship between median metastatic lymph node ratio
and conventional tumor grade (p> 0.05) (Table 2).
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Table 2. The Results of statistical analysis

Gender

Male

Female

Age

<=39

40-49

50-59

60-69

>70

Tumor Location
Proksimal Third
Middle Third
Distal Third
Other

Tumor Size
<40 mm

41-60 mm
61-80 mm

>80 mm

Median Tumor Size (mm)

Perineural Invasion
Present

Absent

Lymphovascular Invasion

Present
Absent
pN

NO

N1

N2

N3a

N3b

pT
pTla-1b
pT2
pT3

p T4a-p T4b

Median Metastatic Lymph Node N.
Median Metastatic Lymph Node Rate

Case Number Graded As

WD

14(21.9%)
7(43.8%)

0(0%)
2(25%)
5(26.3%)
6(30%)
8(26.6%)

3(27.27%)

14(36.84%)

4(13.79%)
0(0%)

6(35.3%)
5(25%)
4(21.1%)
6(25%)
45(b)

5(10.9%)
16(47.1%)

16(22.9%)
5(50%)

10(45%)
4(22%)
2(17%)
5(21%)
0(0%)

2(33.3%)
3(60%)
13(26%)

3(15.8%)

1(ab) (0-15)
0.01(0-1)

21(26%)

MD

38(59.4%)
7(43.8%)

2(66.7%)
5(62.5%)
12(63.2%)
12(60%)
14(46.6%)

6(54.54%)

22(57.89%)

15(51.72%)
2(100%)

9(52.9%)
11(55%)
10(52.6%)
15(62.5%)
55

28(60.9%)
17(50%)

40(57.1%)
5(50%)

9(41%)
11(61%)
8(67%)
14(58%)
3(75%)

4(66.7%)
1(20%)
28(56%)
12(63.2%)
5(0-33)
0.23(0-1)
45(56%)

PD p
>0.05
12(18.8%)
2(12.5%)
>0.05
1(33.3%)
1(12.5%)
2(10.5%)
2(10%)
8(26.6%)
>0.05
2(18.18%)
2(5.26%)
10(34.48%)
0(0%)
>0.05
2(11.8%)
4(20%)
5(26.3%)
3(12.5%)
70 =0.0373
<0.001
13(28.3%)
1(2.9%)
=0.106
14(20%)
0(0%)
=0.565

>0.05
0(0%)
1(20%)
9(18%)

4(21.1%)
6(0-19)

Grade 1

25(39.1%)
8(50%)

1(33.3%)
5(62.5%)
7(36.8%)
7(35%)
13(43.3%)

3(27.27%)

21(55.26%)

8(27.58%)
1(50%)

8(47.1%)
8(40%)
8(42.1%)
9(37.5%)
45

10(21.7%)
23(67.6%)

26(37.1%)
7(70%)

16(73%)
5(28%)
3(25%)

(33%)
1(25%)

o)

4(66.7%)
3(60%)

23(46%)

3(15.8%)

=0.0409 1(ab)(0-22)

Grade 2

18(28.1%)
5(31.3%

1(33.3%)
1(12.5%)
7(36.8%)
7(35%)
7(23.3%)

3(27.27%)

10(26.31%)

9(31.03%)
1(50%)

5(29.4%)
6(30%)
5(26.3%)
7(29.2%)
60

15(32.6%)
8(23.5%)

20(28.6%)
3(30%)

4(18%)
(44%)
3(25%)
(25%)
2(50%)

2(33.3%)
1(20%)
12(24%)
8(42.1%)
6(0-33)

Grade 3 p
>0.05
21(32.8%)
3(18.8%)
>0.05
1(33.3%)
2(25%)
5(26,3%)
6(30%)
10(33.3%)
>0.05
5(45.45%)
7(18.42%)
12(41.47%)
0(0%)
>0.05
4(23.5%)
6(30%)
6(31.6%)
8(33.3%)
60 >0.05
<0.001
21(45.7%)
3(8.8%)
=0.051
24(34.3)
0(0%)
=0.003
2(9%)
5(28%)
6(50%)
10(42%)
1(25%)
p>0.05
0(0.0%)
1(20%)
15(30%)
8(42.1%)

6(0-21)  =0.012

0.19(0-0.83) =0.1089 0.04(a,b)(0-1) 0.42(0-0.92) 0.22(0-0.88) =0.033

14(18%)
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The median metastatic lymph node count was detected
as; 1 for PDC Grade 1 tumors, 6 for PDC Grade 2 tumors,
6 for PDC Grade 3 tumors.The median metastatic lymph
node ratio was detected as; 0.04 for PDC Grade 1 tumors,
0.42 for PDC Grade 2 tumors ; 0.22 for PDC Grade 3
tumors.Median metastatic lymph node count and median
metastatic lymph node ratio were significantly lower for
Grade 1 tumors than those were for Grade 2 and Grade
3 tumors, and the differences between were found to be
statistically significant (p <0.05) (Table 2).

Lymph Node Stage

According to the lymph node staging system; 22 of the
cases were staged as NO, 18 of them were staged as N1;
12 of them were staged as N2; 24 of them were staged as
N3a; four of them were staged as N3b; and the lymph node
stage groups were builded. There was no statistically
significant relationship between the conventional grades
and lymph node stages of the cases (p>0.05) (Table 2).
High lymph node stages were associated with high PDC
grade and this relationship was found to be statistically
significant (p<0.05) (Table 2).

Lymphovascular invasion

Lymphovascular invasion was observed in 70 cases; 16
of these 70 cases (22.9%) had WD; 40 of them (57.1%)
had MD; 14 of them (20%) had PD tumors.Of the 10
patients, those did not have lymphovascular invasion,
5 (50%) had WD; 5 (50%) had MD tumors. Absence of
lymphovascular invasion was associated with a lower
WHO grade (WD and MD); however, this relation was not
found to be statistically significant (p> 0.05) (Table 2).

Of the 10 patients, those did not have lymphovascular
invasion; 7 (70%) had PDC Grade 1; 3 had PDC Grade 2.
As aresult, the absence of lymphovascular invasion was
associated with a lower PDC grade, however this relation
was not found to be statistically significant (p = 0.051)
(Table 2).

Perineural Invasion

Perineural invasion was observed in 46 of the cases.Five
of these cases (10.9%) were graded as WD; 28 (60.9%) of
them were graded as MD; thirteen (28.3%) of them graded
as PD. The incidence of perineural invasion was observed
to increase with the increase in WHO grade; differences
observed between groups were found to be statistically
significant (p<0.001) (Table 2). Ten of the cases (21.7%)
were graded as PDC Grade 1; 15 (32.6%) of them were
graded as PDC Grade 2; 21 (45.7%) of them were graded
as PDC Grade 3; the presence of perineural invasion was
associated with a high PDC grade; this relationship was
found to be statistically significant (p<0.05) (Table 2).

Neither the conventional, nor the PDC tumor grade
showed statistically significant correlation with; the
mean patient age, the patient age groups, the gender
andthe tumor location groups (p>0.05) (Table 2).

Evaluation of the Results

High median metastatic lymph node count, median
metastatic lymph node ratio, lymph node stages and the
presence of perineural invasion were associated with a
high PDC grade; and those relationships were found to
be statistically significant (p<0.05); with these results
one can suggest that PDC grade might have a role in
assessing prognosis.

DISCUSSION

The prognosis of gastric carcinoma is determined by
many factors associated with the patient and the tumor.
Naturally, the ones we are most interested in are; the ones
those could be interfered with, such as; the width of the
resection and the lymph node dissection. Our main goal is
to have the widest possible knowledge, from a prognostic
point of view, before starting the treatment.Thus, the most
appropriate specific treatment could be planned for each
patient (4).

So far, many prognostic factors have been proposed by
different authors. Some of them are; the tumor depth,
the number of metastatic lymph nodes, the tumor size,
presence of the residual residual tumor after resection (8),
the lymphovascular invasion, the perineural invasion (4).

In malignancies, the tumor grade emerges as an
expression of molecular changes, providing a clue to the
biological behavior of the tumor; it has been shown to
provide prognostic information, independently from the
stage, for many malignancy (9). The relationship of tumor
grade based on World Health Organization criteria with
patient survival has been shown in some studies (10), and
not shown in some others (8, 11). We have not found a
decisive judgement on this issue in the literature.

Many studies have been conducted to demonstrate the
relationship of the histopathological structure of gastric
carcinoma to the clinical behavior and new classification
schemes have been introduced (12-14).

On the other hand, there is also a histopathological
parameter previously studied in colorectal carcinoma,
such as tumor budding (TB). TB has been studied many
times in the colon; has been associated with lymph node
metastasis, distant metastasis and recurrence of the
disease (6, 15-17). Later on, in 2014, it was found to be
prognostically valuable in gastric carcinoma ina study
conducted by Tanaka and et al, and other studies with
similar results followed (3, 14, 18).

TB refers to small structures, consisting of less than five
tumor cells. These structures are difficult to recognize
in H&E sections, especially when neoplastic cells are
situated in a desmoplastic stroma or there is inflammatory
cell accumulation within the tumor microenvironment,
immunohistochemical dye might be needed to detect
them (3, 6).

Poorly Differentiated Cluster (PDC); is a structure
consisting of five or more tumor cells those do not form a
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gland, which could be easily determined in H&E sections
and settles at the invasive border of the tumor. A new
grading system based on PDC count has been developed
(6, 19). In this system the area where PDCs are most dense
is counted in the 20x magnification area (1 mm diameter
microscopic area). If there are less than 5 clusters the
tumor is considered grade 1, 5-9 is considered grade 2, 10
or more is considered as grade 3 (6).

This new concept and system has previously been shown
to have a prognostically predictive value in colorectal
carcinomas (6, 15, 16, 20-22). Many studies have shown
that histological grading in colorectal carcinomas is a
prognostic factor independent of the stage; however, there
were serious difficulties regarding the reproducibility
of grading and its applicability to tumors in different
morphology (9, 21). In this situation the concept of PDC
has come up, which constitutes a different perspective in
evaluating the tumor behaviour (21).

Studies performed in colorectal carcinomas showed that
PDC degree has a strong relationship with lymphovascular
invasion and lymph node metastases. Moreover it has
enabled the prediction of lymph node involvement,
with higher specificity and sensitivity compared to the
conventional histologic prognostic factors (5, 16, 23).

High ADK grade (Grades 2 and Grade 3) has shown a
strong association with a short disease-free survival
and disease-specific survival.This association was
independent of the pTNM stage and histological features
such as conventional grade (7, 19, 21, 23-25). It was
denoted in colorectal carcinomas that, the reproducibility
of the data obtained by this grading system; is higher than
it is by conventional grading system (6, 25).

The PDC and TB are two different entities with similar
morphologies those do not show gland formation.
They have also been reported to be similar in terms of
etiopatogenesis (6).

Many different etiopathogenetic mechanisms have been
proposed about the formation of PDCs (6). There are
in vitro studies showing migration of the tumor cells,
separated from the tumor mass individually or in groups,
in a desmoplastic stroma; as a result of the epithelial-
mesenchymal transformation process (26, 27). Epithelial-
mesenchymal transformation is thought to be an effective
mechanism for the immigration and the invasion of
epithelial cells. (27). In this respect, PDCs were associated
with the upregulation of Wnt/beta-catenin signaling
pathway; such as metalloproteinase, dysintegrin, and
L1-cell adhesion molecule (LICAM); and beta- catenin
expression, also associated with the loss of e-cadherin
and claudin (6).

These findings suggest that PDCs facilitate tumor spread
and metastasis through lymphovascular invasion.
Consequently, PDCs; can play an important role in
explaining the aggressive behavior of carcinoma and
predicting the tumor behavior (6).

In our study, comparing the grading system based on
PDCs with the grading system based on WHO criteria,
we observed a significant incompatibility. PDC grading
system; significantly reduced the number of Grade 2
(grade corresponding to MD) tumors and increased the
number of Grade 1 (grade corresponding to WD) tumors.
A similar incompatibility has been observed in literature,in
studies investigating the grading system based on PDCs
in colorectal carcinomas, Barresi's study being one of
them (7, 28).

The number of metastatic lymph nodes in gastric
carcinoma is a highly effective variable on survival (29). In
the study of colorectal carcinomas; PDC grade has shown
a correlation with the increasing number of metastatic
lymph nodes in studies performed for colorectal
carcinomas (16, 22). Moreover PDC grade showed a
strong relationship with the presence of occult lymph node
metastases; the same relationship has not been observed
between the conventional grading and the parameter in
question (7). Based on the results it was commended that
the presence and number of PDCs may have an important
role in assessing the risk of lymph node involvement (16,
22). Especially in early stage carcinomas; if local excision
is planned, in which case limited number of or no lymph
nodes would be dissected, this method might be useful in
making the decision (6).

In our study, the number of median metastatic lymph
nodes of PDC Grade 1 gastric carcinomas were lower
than; Grade 2 and Grade 3 tumors and this difference was
found to be statistically significant. It can be interpreted
that; a lower PDC degree is associated with a lower
number of lymph node metastases and therefore might
be associated with a better prognosis. According to
conventional grading system; median metastatic lymph
node numbers weresignificantly lower in WD tumors
compared to MD and PD tumors. It could be interpreted
that WD tumors tend to have less lymph node metastasis
and therefore are associated with a better prognosis.

In our study, lymph node stages of the cases were
correlated with PDC tumor grade i.e; low lymph node
stage (pN) was observed in low-grade tumors (p<0.05).
This correlation has made a statistically significant
difference between all PDC grades. Lymph node stage is
one of the most important prognostic factors in gastric
carcinoma and is a part of the TNM staging system
(5). This condition has been interpreted as; PDC gradig
system was closely related to the prognosis of the patient.
A similar relationship was not observed between the
conventionalgrade and the lymph node stage.

Metastatic lymph node ratio has been accepted as an
effective factor in predicting prognosis in literature (4,
8, 10). This factor can be explained as the ratio of the
tumor positive lymph node number to the total number
of lymph nodes dissected; in fact, it is a simple measure
of the efficacy of the lymphadenectomy (5, 7). Adequate
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lymph node dissection is important both for ensuring not
to leave any tumor residue and for the correct staging
(5). In a comprehensive study of 1654 cases conducted
by J.R. Siewerd et al, metastatic lymph node ratio was
determined as the mostimportant independent prognostic
factor in patients without residual tumors (4). In our
study, metastatic lymph node ratio was found to be low
in PDC Grade 1 tumors; compared to Grade 2 and Grade
3 tumors and this difference was statistically important;
conventional grading system has not recorded a similar
relationship.These results have been interpreted as PDC
grade might be an important prognostic marker.

In the study conducted by Barresi et al, the PDC grade
provided more information, about the anatomical spread
of the disease and the biological properties of the tumor,
than conventional grading system did. A high number of
PDC in biopsy speciment has been highly decisive for
histological features associated with aggressive tumor
behavior; such as infiltrative tumor border, tumor budding,
lymphovascular invasion, perineural invasion; in resection
speciment (16).

The presence of lymphovascular invasion in gastric
carcinomas varies between 5.4-86 % and its presence
has been associated with low survival rates and
aggressive tumor behaviour (30). In our study, although
low conventional grade was associated with the lack of
lymphovascular invasion, this association did not show a
istatistically significant difference (p=0.106).

PDC grade showed a strong relationship with
lymphovascular invasion in colorectal carcinomas (5, 16,
23). In our study, the absence of lymphovascular invasion
was combined with a low PDC grade; however, this
relationship was not found to be statistically significant
(p=0.051). This may be related to the scarcity of the
sample number.

Perineural invasion plays an important role in the local
spread of the tumor (31). Studies investigating the
prognostic importance of perineural invasion in gastric
carcinomas in the literature, showed that the perineural
invasion is common and its incidence increases with
the stage of the disease (31). Moreover its presence was
associated with worsened prognosis (32, 33,34).

In our study, the number of perineural invasion positive
cases increased in correlation with the increase in tumor
grade and this correlation was statistically significant
(p<0.05).As tumor differentiation decreases the risk of
perineural invasion increases; therefore, well differentiated
tumors are associated with good prognosis.

PDC degrees in colorectal carcinomas have been decisive
for histological features associated with aggressive tumor
behavior such as perineural invasion (16). In our study,
we have seen an increase in the incidence of perineural
invasion with an increase in PDC grade. This correlation
was found to be statistically significant (p<0.001). The

presence of perineural invasion supported by many
studies as an important prognostic factor (31-34); its
correlation with the high PDC grade can be interpreted as
the PDC grading system could be a valuable method for
predicting the prognosis.

Many studies have been associated the large tumor size
with poor prognosis in gastric carcinomas (4, 35, 36).
Saito H. et al concluded that the tumors above 8 cm were
associated with a poor prognosis, in the study evaluating
the limit value of tumor size as 8 cm from a prognostic
point of view(36). In the literature, there are studies linking
an increase in tumor size with a decrease in differentiation
(35, 37).

In our study, when the patients were divided into groups
according to the tumor size, there was no significant
difference between groups in terms of PDC and
conventional grades. However, as conventional grade
increased, the median tumor size increased also. This
situation has made a statistically significant difference
between WD tumors and PD tumors. This result can be
interpreted as the tendency of less differentiated tumors
to reach larger sizes, as in other studies in the literature
(35, 37).

In literature we did not encounter any correlation of PDC
grade with tumor size, perusing the studies of colorectal
carcinomas. In our study, no significant correlation was
found between PDC grade and tumor size groups either.

Among the prognostic factors tumor depth accepted as
a factor determining the course of the disease and has
become part of UICC staging system (5, 8). Neither the
PDC nor the conventional grade was associated with
the tumor depth in our study. This relationship was not
observed in some of the studies investigating PDCs in the
CRCs either (7, 20), and in one of them it is commended
that; when evaluated in biopsy specimens; PDC grade
might be predictive for an advanced tumor stage (16).

On the other hand, PDC tumor grade is a prognostic factor
independent of the tumor stage, this is a prominent result
of the studies conducted in CRC. Because PDC grade was
particularly effective in determining cases with a stage
| tumor and a poor prognosis in CRCs.In studies, cases
being TNM stage | and rich in PDCs were associated
with a prognosis equivalent to and even worse than
stage Ill cases in terms of total survival (7, 23, 38). Since
chemotherapy after resection is a controversial practice
in stage | and stage IlA CRC cases, this has been valuable
information (7, 16). Because progression occurs in 10 to
25% of low-stage CRCs during the clinical follow-up those
do not receive adjuvant chemotherapy (15).

PDC tumor grade in colorectal carcinomas was associated
with the course of the disease; it was observed that
the patients who showed progression five years after
diagnosis had a higher PDC grade than those who did not
have progression. Same studies did not exhibit such a
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relationship with conventional grade and the survival (7).
This type of analysis was not carried out in our study.

The limitations of this study are the low sample number
and the lack of analysis of the patient survival rates.

CONCLUSION

In our study; Based on the relationship between median
tumor size, number of metastatic lymph nodes and
presence of perineural invasion, it can be interpreted that
conventional degree has a place in predicting prognosis.

Most of the gastric carcinomas of the intestinal type have
PDCs in different densities. In gastric carcinomas of the
intestinal type; PDC grading system is not compatible
with the conventional grading system.

In gastric carcinomas of the intestinal type, the grading
system based on PDC density was associated with the
presence of lymphovascular invasion, but this relationship
was not statistically significant.In studies conducted
in colorectal carcinomas, a statistically significant
relationship was observed between PDC grade and the
presence of lymphovascular invasion. The lack of a similar
result in our study might be related to the scarcity of the
sample number.

PDC grading system, in intestinal type gastric carcinomas,
has been associated with proven parameters of prognostic
importance; such as the number of metastatic lymph
nodes, the metastatic lymph node ratio, the lymph node
stage and the presence of perineural invasion.

The presence of PDC and the grading system based on it
are associated with an important portion of the identified
prognostic parameters. They might have a prognostic
significance for intestinal type gastric carcinoma. This
judiciary needs to be supported by broader studies.
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