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Abstract 
Introduction. Endoscopic evaluation is one of the most important explorations in the diagnosis of gastric cancer, increasing its value by 
adding biopsy sampling and histopathologic examination, especially in early forms of gastric malignant proliferations. The aim of this study 
was to evaluate some descriptive parameters of macroscopic and microscopic aspects of gastric carcinomas defined with the help of 
endoscopic investigation and gastric biopsies sampled during endoscopic examination, and their correlation with patient survival. Materials 
and Methods. The study was performed on a group of 119 patients diagnosed with gastric carcinoma. The study material was represented 
by: tissue fragments obtained by endoscopic biopsy, clinical observation charts, histopathologic diagnosis records, ledgers for records of 
endoscopic investigation, and endoscopic images recorded for each patient. Biopsies were taken preferentially from areas with the highest 
risk of malignancy. Tumor fragments were subjected to conventional histological processing techniques (fixation and inclusion in paraffin) 
and then were stained with HIM. The study included two chapters: the imagistic study and the pathologic study. The parameters assessed 
were: the site of the lesion within the stomach, the endoscope macroscopic appearance, the microscopic appearance of the endoscope 
biopsy sample, and the survival, followed up until 48 months. Results. The most frequently observed macroscopic aspect was the 
fungating one, in more than two thirds of all cases, followed by the infiltrating one, but all with a poor survival – about 25–30% at 
24 months. The most frequent location was the antro-pyloric region, with the highest survival rate of 25% at 24 months, followed by the 
gastric corpus and the lesser curvature. Most of the tumors were restricted to a single segment of the stomach. The most frequent 
microscopic aspect was the tubular one (75% of all cases) with its poorly differentiated variant (39 of the 91 cases). The 24 months survival 
was under 50% for all morphological types of carcinoma, with the lowest ones in the tubular and mucinous types (around 25%). 
The secretory pattern was identified on biopsy samples stained with HE in only 15% of the cases, and did not influence the survival of the 
patients. Conclusions. The combined histologic and endoscopic morphologic investigation allowed the shaping of an accurate morphologic 
and prognostic preoperative profile in gastric carcinomas. 
Keywords: gastric carcinoma, endoscopy, biopsy, histopathology, survival. 

 Introduction 

In the ‘30s, gastric cancer was the most common 
cause of cancer death in the U.S. and Europe. In the  
past 70 years, mortality rates have declined dramatically 
in most regions of the world but especially in  
all developed countries, largely due to unplanned 
prevention [1, 2].  

However, gastric cancer still remains a disease with 
negative prognosis and high mortality, surpassed only 
by lung cancer, the latter being the main cause of cancer 
death worldwide. 

With the significant decrease in the frequency and 
mortality, an interesting epidemiological phenomenon 
occurred, namely the 5–6 fold increase of the incidence 
of proximal gastric adenocarcinoma in developed 
countries over the past 30 years [3–9]. Currently, 

proximal gastric tumors account for almost half of all 
gastric cancers in men in the U.S. and UK [10, 11]. 

In the last few years, studies show that in countries 
with a high incidence of gastric cancer, the survival rate 
is higher than in countries where its incidence is lower 
[12]. This somewhat paradoxical combination is largely 
due to the difference between survival rates of gastric 
tumors in different locations in the stomach, in that 
proximal tumors are more aggressive than distal ones 
and have a more reserved stage prognosis [13]. 

The prognosis may be influenced by host factors, a 
study conducted in the U.S. showing that the prognosis 
in gastric cancer is better in populations of Asian origin 
compared with those of other origin [14].  

Another factor worth mentioning that leads to a 
lower survival rate of 20% both on the American 
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continent and in Europe, is the still decreased number of 
gastric cancers diagnosed in an early stage [15, 16]. 
During the past two decades, the transformation into a 
more aggressive pattern and the inability to detect 
cancer at an early stage led to the limitation of our 
ability to progress in the field of survival in gastric 
cancer. 

Imaging explorations are important in evaluating 
both types of gastric cancer (early and advanced stages); 
they have a decisive contribution in the diagnosis, the 
prognosis through the defining of staging as well as in 
the more precise definition of the therapeutic conduct 
through an accurate indication of the lesion topography.  

Of all these techniques, endoscopy showed an 
impetuous development in recent years, allowing the 
stomach to become an area easily explored by the 
gastroenterologist. Continuous discovery and the 
introduction of new improvements to the investigation 
technique such as resolution endoscopy, magnification 
endoscopy, chromoendoscopy, fluorescein endoscopy or 
EUS (endoscopic ultrasound), allowed not only an 
increasingly accurate identification of the macroscopic 
aspects of gastric wall lesions, but also the sampling  
of gastric mucosa fragments for a preliminary histo-
pathologic assessment, and even the possibility of early 
therapeutic intervention [17, 18]. 

However, the final positive and differential diagnosis 
in gastric cancer, as well as the orientation of the 
therapeutic conduct, is still provided by an accurate and 
complete pathological examination. 

Starting from these premises, this study has two 
major objectives: the contribution of combined endo-
scopic and histopathologic investigation in establishing 
a comprehensive morphological profile of gastric 
carcinomas by assessing a complete set of descriptive 
morphological parameters and the relationship between 
each of these parameters and the patients’ survival. 

 Materials and Methods 

The basis for this study was represented by a group 
of 119 patients selected from the ones admitted between 
2003 and 2006 in the First Medical – Gastroenterology 
Clinic of Craiova Emergency County Hospital for 
symptoms suggestive for gastric suffering that under-
went endoscopic examination (ENDO). 

Inclusion criteria for patients in the study group and 
subgroups were: 

▪ Endoscopic investigation accompanied by biopsy; 
▪ Histopathologic diagnosis of gastric carcinoma. 
Exclusion criteria for patients from the study group 

and subgroups were: 
▪ The patient’s refusal to undergo the investigation 

algorithm; 
▪ Contraindication to apply different stages of the 

investigation algorithm. 
The study material was represented by: 
▪ Patients’ medical charts; 
▪ Histopathologic diagnosis records; 
▪ Endoscopic images; 
▪ Tissue samples obtained by endoscopic biopsy. 
The study was a prospective one and was divided 

into two sections: the Imagistic Study and the 
Pathological Study. 

To collect data “database” files were created on the 
computer where all the parameters to be studied were 
recorded. These parameters were divided into the 
following categories: 

▪ Parameters for the imagistic evaluation: evaluated 
location of the lesion in the stomach and the 
endoscopically assessed gross features; 

▪ Parameters for pathological evaluation: macro-
scopic appearance of the endoscopic biopsy sample. 

Preliminary data on the morphologic and clinical 
measured parameters were entered into computer 
database tables in the Microsoft Access module of the 
Microsoft Office XP Professional software package. 

Upper gastrointestinal endoscopy was performed 
with frontal view GIF Q145 and GIF T140 endoscopes, 
components of the Olympus EVIS 100 and Olympus 
Exera videoendoscopy lines. 

When performing endoscopic examination the 
following were taken into consideration: 

▪ absolute contraindications of the method; 
▪ informing the patient about the necessity, technique 

and purpose of the investigation; 
▪ informing the patient about the postendoscopic 

suffering and possible incidents during the procedure; 
▪ the consent of the patient. 
The absolute contraindications were: 
▪ uncooperative patient; 
▪ severe cardio-respiratory failure; 
▪ hollow organ perforation; 
▪ acute myocardial infarction. 
Patients investigated by upper gastrointestinal endo-

scopy were fasting for 12 hours before the procedure. 
For all patients local anesthesia was used (pharyngeal 
spraying with xyline). 

Seventeen patients required sedation with 1–2 mg 
intravenous midazolam, for a good collaboration, 
retrograde amnesia and anxiolysis. 

For each case, 4–8 tumor fragments were sampled 
during endoscopic examination to assess the micro-
scopic parameters. 

Tumor fragments were subjected to conventional 
histological processing techniques (fixation and paraffin 
embedding) and then were stained with Hematoxylin–
Eosin. 

Histopathologic aspects were selected using an 
Olympus CX31 microscope and the ×4 eyepiece. 
Images were obtained using the ×4, ×10, ×20 and ×40 
plan apo objectives.  

The most significant images were captured with a 
LiveViewPro digital camera and processed using the 
AnalySIS software and the FotoCanvas Lite v1.1 
module in the ACDSee 4.0 software. 

Preliminary data processing of cases entered into the 
database was carried out using Microsoft Excel software 
from the Microsoft Office XP Professional package. 

In some cases, the analysis of the correlations 
between the parameters required a primary filtering of 
the data by dividing them into groups. 

The Borrmann classification proposed in 1926, taken 
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and maintained by the WHO was used to assess the 
macroscopic appearance (Table 1) [19, 20]. 

Table 1 – Gross features 

Borrmann / WHO 
Type 

Term Depiction 
I Polypoid Cauliflower like protrusion 

II Fungating Ulcerated with raised margins 

III Ulcerated Excavated without raised margins 

IV Infiltrating Flat +/- micro ulcerations 

The WHO classification [20] supplemented by 
Worrall DK and Kamel HMH in 2005 [22] was used to 
assess the microscopic aspects on biopsy samples 
(Table 2). 

Table 2 – WHO classification of gastric carcinoma 
Pattern Depiction 

WHO 1 – Tub Tubular adenocarcinoma 
WHO 2 – Pap Papillary adenocarcinoma 
WHO 3 – Muc Mucinous adenocarcinoma 
WHO 4 – SRC “Signet ring cell” carcinoma 
WHO 5 – UD Undifferentiated carcinoma 

To assess the patients’ survival, the time limit taken 
as a reference was 2008–31–12, and their stratification 
was made in groups with a frequency range of 6 and 12 
months (Table 3). 

Table 3 – Survival periods 
Group Depiction Period Depiction 

S 1 0–6 mo 
S 2 7–12 mo 

S I 1 y 

S 3 13–18 mo 
S 4 19–24 mo 

S II 2 y 

S 5 25–30 mo 
S 6 31–36 mo 

S III 3 y 

S 7 37–42 mo 
S 8 43–48 mo 

S IV 4 y 

mo = month(s); y = year(s). 

The following statistical indicators were calculated 
for the numerical parameters: 

▪ the smallest value (MINV); 
▪ the highest value (MAXV); 
▪ the mean value (MEANV); 
▪ standard deviation (STDEV); 
▪ confidence interval (C.I. – 95%). 
The graphs (charts) showing the evolution patterns 

of different parameters evaluated and the comparisons 
between them were executed with the “Graph” 
instrument in “Word” and “Excel” modules from the 
Microsoft Office XP Professional software package. 
The survival curves according to various parameters 
were traced using the XLSTAT 2009 “add on” software 
for the “Excel” module. 

 Results 

The endoscopic examination allowed the assessment 
of two important morphological parameters, namely the 
location of the gastric mucosa lesions and their 
macroscopic appearance. 

Location 
Two aspects were considered when assessing the 

location of gastric tumors included in the study: the 
placement of the tumor in one of the classically 
described gastric segments and the extension of tumor 
margins beyond the segment of origin. 

Location within gastric segments 

A significant percentage of 13% of all cases in the 
study consisted of patients who showed up for 
endoscopic evaluation of tumors arising after surgery 
for gastric cancer (Table 4).  

The antro-pyloric area was the gastric segment with 
the most frequent location of malignant neoplastic 
epithelial proliferations, with a percentage of more than 
one third of all cases (Table 4).  

Table 4 – Case distribution depending on the gastric 
anatomical site of tumor 

Studied group Anatomic site 
No. of cases % 

Gastric stump 9 
Relapse 

Anastomosis 
14 

5 
11.8 

CA 6 5.1 
Co 25 21 
LC 26 21.8 
GC 8 6.7 

Primitive 

AP 

105 

40 

88.2 

33.6 
TOTAL 119 100 

CA = Eso-cardial region; Co = Corpus + Fornix; LC = Lesser 
curvature; GC = Greater curvature; AP = Antro-pyloric region. 

The following locations (with proportions varying 
from one fifth and one quarter) were the lesser curvature 
and the gastric corpus, the latter also including tumors 
located in the fornix as well as those located on one of 
the sides. The eso-cardial area and the greater curvature 
were rarely the site of malignant proliferation in the 
studied cases. 

Of the recurrent tumors, two thirds were located in 
the residual gastric stump (Figure 1a) and only one third 
in the anastomosis (Figure 1b). 

 
Figure 1 – Gross features of recurrent tumors 

Extension within the stomach 

In most cases studied by us, the extension of the 
endoscopically highlighted tumor formation was limited 
within a single gastric segment. 

However, almost one third of the tumors were 
extended to more than one gastric segment (Table 5), 
which is probably explained by the presence of 
lymphatic submucous plexus, well developed towards 
the esophagus, and the subserous lymphatic one, well 
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developed towards the duodenum, allowing proximal 
and distal dissemination [21]. 

Table 5 – Case distribution depending on extension 
Grade of extension No. of cases % 

Localized (one segment) 86 72 
Extended (more than one segment) 33 28 

TOTAL 119 100 

Gross features 
All gastric lesions examined, with one exception, 

were classified in one of four main macroscopic aspects 
of advanced forms of gastric carcinoma (Table 6). 

The most frequent macroscopic aspect observed in 
two thirds of the investigated patients was that of 
exophytic formation rising from the gastric mucosal 
surface, with irregular, cauliflower-like appearance 
(Figure 2 – blue arrows), which showed on the external 
surface either a central ulceration (Figure 2 – red 
arrow), or multiple ulcers with different depths. 

Table 6 – Case distribution according to the tumor 
gross feature 

Type of gross feature No. of cases % 
Early cancer Type 0 – IIb 1 1 

Type I 13 11 
Type II 79 67 
Type III 10 8 

Advanced cancer 

Type IV 

118 

16 

99 

13 
TOTAL 119 100 

This was followed by the polypoid (Figure 3) and 
infiltrating (Figure 4) types with a frequency of five and 
six times smaller. 

The ulcerated appearance was less common one. 
The lesion appeared as an excavation in the gastric wall 
with an irregular outline, with hard and thickened rims 
protruding from the surface of the stomach (Figure 5 – 
red arrow), differentiating it from the fungating aspect. 

 

 
Figure 2 (Left) – Tumor of the lesser curvature with fungating aspect (Borrmann II). 
Figure 3 (Right) – Antral tumor with polypoid aspect (Borrmann I). 

 
Figure 4 (Left) – Infiltrating tumor – linitis plastica (Borrmann IV). 
Figure 5 (Right) – Antral tumor with ulcerated aspect (Borrmann III). 
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In only one case of 60-year-old male living in the 
country, the endoscopic examination showed a plane 
lesion with yellow-white color, well defined, with a 
slightly unequal superjacent mucosa (Figure 6), located 
in the antrum. 

This raised the suspicion of early malignant lesion, 
fact later confirmed by the histopathologic examination 
of the gastric mucosa sample obtained by biopsy during 
the endoscopic examination. 

 
Figure 6 – Early antral tumor: type 0-IIb (flat). 

Microscopic features 

The histopathologic examination of the biopsy 
sampled during endoscopic examination allowed  
the assessment of the morphology of the tumor 
formation. 

Histological type according to WHO 

Starting again with the small dimensions and  
the superficial location of the tissue sample it  
was considered that the most adequate system for  
the classification of the microscopic appearance of 
gastric tumors sampled during endoscopy is the WHO 
system. 

According to this classification system, three 
quarters of the biopsy samples were adenocarcinomas 
with tubular pattern (Table 7 and Figure 7). 

Table 7 – Case distribution according to the WHO 
classification 

WHO types No. of cases % 
WHO 1 – Tub 91 75 
WHO 2 – Pap 7 6 
WHO 3 – Muc 9 8 
WHO 4 – SRC 9 8 
WHO 5 – UD 3 3 

TOTAL 119 100 
 

 
Figure 7 – Gastric adenocarcinoma: tubular pattern (HE stain, ob. ×4, ×10). 

The other patterns were seen in fewer than 10% of 
cases. Thus, the mucinous and the “signed ring cell” 
patterns (Figure 8) were each seen in 8% of all cases. 

The rarest pattern was that of undifferentiated 
carcinoma, identified in only three cases (Table 7). The 
papillary pattern (Figure 9), a well-differentiated form 

of adenocarcinoma, was seen only in 6% of all cases. 
For the majority of cases in which the microscopic 

appearance revealed different degrees of tubular 
differentiation, the sub classification system according 
to the formation of glandular lumina by tumor cells was 
used. 
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Thus, the most frequent architectural pattern was the 
“poorly differentiated” one, which showed different 
aspects: imprecisely individualized glands with irregular 

contours, or small or large cell clusters, which some-
times secreted mucin or formed acinary structures or 
isolated cells (Table 8). 

 
Figure 8 – Gastric “signet ring” carcinoma (HE stain, ob. ×4, ×10). 

 
Figure 9 – Gastric adenocarcinoma: papillary pattern (HE stain, ob. ×4, ×10). 

For the majority of cases in which the microscopic 
appearance revealed different degrees of tubular 
differentiation, the sub classification system according 
to the formation of glandular lumina by tumor cells  
was used. 

Table 8 – Distribution of cases with tubular pattern 
depending on tumor grade 

Grading No. of cases % 
WD 16 18 

MD 36 40 

PD 39 42 
TOTAL 91 100 

WD = Well-differentiated; MD = Moderately differentiated;  
PD = Poorly differentiated 

Thus, the most frequent architectural pattern was the 
“poorly differentiated” one, which showed different 
aspects: imprecisely individualized glands with irregular 
contours, or small or large cell clusters which some-
times secreted mucin or formed acinary structures or 
isolated cells (Table 8). 

The “moderate differentiation” (Figure 10), with 
well-defined glands but with various sizes and shapes, 
was the second most frequent, with a percentage slightly 
smaller than the “well differentiated” (40% vs. 42%). 

The rarest aspects were the “well differentiated” 
ones, however with a significant percentage of 18% of 
all endoscopically examined and biopsied cases. 

Presence of secretion 

The highlighting of the secretory feature on HE 
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stained biopsy samples meant either the identification of 
obvious “Signed ring cells” (Figure 11), or small mucin 
clusters in extracellular spaces. Thus, on endoscopic 

biopsy samples, the presence of the secretory pattern 
was seen in only 15% of all patients (Table 9). 
 

 
Figure 10 – Gastric adenocarcinoma with moderate differentiation (HE stain, ob. ×4, ×10). 

 
Figure 11 – Secretory tumor (“signet ring” pattern) (HE stain, ob. ×4, ×10). 

Table 9 – Cases distribution depending on presence 
of secretion 

Presence of secretion No. of cases % 
Extracellular mucin 9 

Present 
“Signet ring cells” 9 

18 15 

Absent 101 85 
TOTAL 119 100 

The rest of the histological types either showed 
different degrees of tubular differentiation, or a disorga-
nized arrangement of tumor cells, isolated or in groups, 
being considered non-secreting tumors. 

 Discussion 

The results obtained after the assessment of different 
macroscopic parameters on surgically removed samples 

were generally within the variation limits of different 
assessment categories for each of them in the literature. 

Location 

The percentage represented by the proximal location 
of gastric tumors in the studied groups was small, 
namely 5%. 

It could be stated that the group was not statistically 
significant, but we found studies as the one of  
Grogg KL et al. on 74 cases [23] as well as the study  
of Kim DY et al. [24] on 316 cases, in which the 
percentage of lesions located in the cardia and fornix 
were little over 10% (Figure 12). However, it is true that 
we also encountered two studies by Deng JY et al. [25] 
and Juvan R et al. [27] in which the percentage of 
proximal gastric tumors was close to 30% (Figure 12). 
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However, the most appropriate comparison seems to 
be the one with the Romanian multicenter study in 2003 
involving 11 universities, including the University of 
Medicine and Pharmacy of Craiova, which used 
endoscopic investigation, the same criteria for disease 
definition and the same protocol for data reporting [26], 
which showed a 12.6% value for proximal gastric 
tumors, similar to our data. 

 
Figure 12 – Tumor site: comparison with other 
studies. 

Figure 12 also shows the great variability of medial 
and distal gastric lesions which, as for the proximal 
location, seems to be related to the geographical factor. 
Thus, the percentages in the Romanian and Slovenian 
studies on one hand and in the American and Asian 
studies on the other hand, are comparable. 

Tumor extension 

As far as tumor extension to more than one gastric 
segment is concerned, our groups seem to have as 
distinctive feature a value of around 20% for large 
tumors exceeding one gastric segment. Meanwhile, in 
all studies taken into comparison, this value does not 
exceed 6% (Figure 13). 

 
Figure 13 – Tumor extension: comparison with other 
studies. 

Gross features 
The percentage of different macroscopic aspects 

described by Borrmann could only be compared with  
the results of two Asian studies performed by Kim DY 

et al. [24] and Lee KE et al. [28], the Romanian study 
[26] and the Slovenian one [27]. 

Figure 14 shows that ulcerated forms clearly 
dominated the Asian studies while European ones show 
an increasing trend of protrusive forms, with or without 
ulceration, as opposed to ulcerated forms. 

 
Figure 14 – Tumor gross feature: comparison with 
other studies. 

Infiltrating forms maintain the same proportion, 
regardless of the geographical area. In conclusion, it can 
be stated that the distribution of the various locations 
and macroscopic aspects of gastric tumors are within the 
variation limits for the distribution patterns for Europe, 
which differ from those seen in Asia, well known for 
the risk of gastric cancer development. 

Correlation between location and extension 
The regions in which more than 30% of tumors 

exceeded one gastric segment were, decreasingly, the 
following: the gastric corpus, the lesser curvature and 
the eso-cardial region, as shown by Figure 15. 

 
Figure 15 – Relationship between tumor site and 
tumor extension. 

Correlation between location and gross 
features 

Endoscopic examination revealed that tumors 
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developed in the greater curvature were only exophytic, 
most of them with large central ulcerations (Figure 16). 

 
Figure 16 – Relationship between tumor site and 
tumor gross aspect. 

In the case of other locations, tumors showed all  
the macroscopic aspects described by Borrmann [19]. 
The Borrmann II (fungating) pattern prevailed in  
all locations. Most ulcerating tumors were seen in  
the lesser curvature. Most infiltrating tumors were  
seen in the antro-pyloric region. However, most of  
the latter (1/3 of all cases) were seen in recurrent  
tumors after surgically removed gastric carcinomas 
(Figure 16). 

Microscopic features 

The number of studies that could be compared with 
our results following WHO classification was relatively 
low: three Asian studies, from South Korea and only 
one from Europe. In all these studies, tumors with 
glandular differentiation (mostly tubular or papillary) 
were the most frequent, varying between 70% in the 
Scottish study of Martin IG et al. [29] and 88% in the 
study of Kim DY et al. [24]. Our study showed a similar 
distribution (Figure 17). 

 
Figure 17 – WHO classification: comparison with 
other studies. 

We only had data from Korean studies to compare 
with the distribution of various differentiation degrees 
of glandular lumina formation. Poorly differentiated 
forms varied between 55% in the study of Kim DY  
et al. [24] and 43% in the study of Lee KE et al. [28]. 
Forms with moderate differentiation showed an opposite 
behavior, with the smallest percentage (28%) in the 
study of Kim DY et al. and the highest (43.5%) in the 
study of Lee KE et al., in the latter the percentage 
slightly surpassing the one for poorly differentiated 
forms (Figure 18). 

 
Figure 18 – Tubullary tumors grading: comparison 
with other studies. 

Our study group showed a particular distribution for 
tubular differentiation compared to the studies from the 
literature, that is, even though poorly differentiated 
forms prevailed, their percentage was lower than that 
cited in the literature. However, forms with moderate 
differentiation were seen in a significant percentage 
(almost 40%), and well-differentiated forms had the 
highest percentage of all groups compared. 

One explanation could be that all the groups, except 
our own, were made of patients who underwent  
surgery. Another explanation that would cover even the 
variations within the same geographical and population 
area is the subjectivity of each investigator in 
establishing the borders between the three types of 
tubular differentiation for each case, and the boundaries 
between the terms “moderate differentiation” and “poor 
differentiation”, especially in the case of aggressive-
invasive tumors with tumor cell clusters reaching 
beyond the main invasion front in the depth of the 
gastric wall. 

Correlation between morphologic patterns 
and survival 

Overall survival 

Due to the prospective character and the relatively 
short time span (4 years) of our study, the maximum 
limit for the evaluation of the survival was only 48 
months (four years). 

Overall survival mean value was 18 months. The 
shortest survival (3 months) from the moment of 
endoscopic examination was seen in a 64-year-old 
patient who was admitted for a check-up following 
previous surgery for gastric cancer. 
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The longest survival (43 months) was recorded in a 
57-year-old patient who was admitted for a giant 
papillary tumor in the antrum, which could not be 
surgically removed (Table 10). 

Table 10 – Statistical parameters for overall survival 
of patients included in the study 

Statistical parameter Value 
No. of cases 119 
Min. surv. 3 mo 
Max. surv. 43 mo 
Average surv. 18.2 mo 
STDEV 0.9 
C.I. (95%) 16.41–20 
Min. surv. = the lowest survival time; Max. surv. = the highest 
survival time; Average surv. = average survival time; STDEV = 
standard deviation; C.I. (95%) = confidence interval;  
mo = month(s). 

The analysis of the Kaplan–Meier survival curve 
shows that at 12 months the survival rate was estimated 
to be 70% (39 patients died within the first 12 months 
from diagnosis), at 24 months it becomes twice as small 
– 30% (other 44 patients died within the first 24 months 
from the diagnosis) (Figure 19). 

 
Figure 19 – Kaplan–Meier overall survival curve. 

The situation is more dramatic at 36 months when 
the survival rate drops below 20%, while the survival 
rate at 48 months is “0”. In other words, none of the 
patients in our study survived for 48 months. 

Of the 119 patients included in our study, only 14 
(12%) were still alive at the end of the study in 2008, 
most of them showing a survival of more than two 
years. Our data are in accordance with some studies in 
the literature, which underline the very poor prognosis 
of advanced forms of gastric cancer, with survival rates 
under 23% and rarely over 15% [31, 32]. However,  
our study included patients with aggressive tumors, 
diagnosed in advanced stages, who did not survive more 
than three and a half years from the diagnosis. 

Survival according to gross features 

The analysis of the correlation between survival and 
various gross features of gastric tumors revealed a 
significant difference between the group with ulcerated 
lesions and the other groups regarding the mean survival 
time. Thus, while in patients with ulcerated forms the 
overall survival was more than two years, with the 
upper limit of the C.I. (95%) of almost three years, in 
the patients belonging to the other groups the mean 
survival was below two years (Table 11). 

Table 11 – Statistical parameters of survival 
according to gross features of tumors 

Borrmann type Statistical 
parameter I II III IV 
No. of cases 13 80 10 16 
Min. surv. 5 mo 3 mo 6 mo 5 mo 
Max. surv. 43 mo 41 mo 38 mo 43 mo 
Average surv. 19.4 mo 17.6 mo 26.7 mo 20.2 mo 
STDEV 3.8 1.1 3.5 3.4 
C.I. (95%) 11.9–26.8 15.4–19.8 19.9–33.5 13.5–27 

Min. surv. = the least survival time; Max. surv. = the greatest 
survival time; Average surv. = average survival time; STDEV = 
standard deviation; C.I. (95%) = confidence interval;  
mo = month(s). 

The most aggressive lesions were the fungating 
ones, with the lowest average survival (17.5 months) 
and a C.I. (95%) between 15.4 and 19.8 months. 

The analysis of the Kaplan–Meier survival curves 
according to tumor gross features also showed that  
the survival curves for the polypoid, fungating and 
infiltrating types showed a parallel trajectory, with a  
25–30% survival rate at 24 months, and that patients 
with ulcerated tumors had a better prognosis, with a 
survival rate at 24 months of almost 90%, and of 60% at 
24 months. At 36 months, the ulcerated and infiltrating 
forms showed a survival rate of 30% while polypoid 
and fungating ones had a survival rate below 25%.  

Finally, around 42 months, survival rates reached 
similar values around and under 10% (Figure 20). 
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Figure 20 – Kaplan–Meier survival curves for the 
main types of gastric tumor gross features. 

In their study on 230 patients, the Slovenian 
researchers lead by Juvan R et al. [27] seem to establish 
a different correlation between the gross features of  
the tumor and survival, reporting 5-year survival  
rates of 55.4% for the polypoid tumors, 52.7% for the 
fungating tumors, 40.7% for the ulcerated, and 12.5% 
for the infiltrating ones. According to these authors,  
the protrusive forms (with or without ulceration) have  
a better survival than infiltrating forms, situation which 
is somewhat the opposite of that seen in our study, 
where ulcerated tumors showed the highest survival 
rate, followed by the infiltrating type, while the 
polypoid and especially the fungating type showed  
a lower survival rate. These differences can be 
attributed to the above-mentioned peculiarity of our 
study group. 
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Survival according to tumor location 

The analysis of the correlation between the survival 
and the tumor location revealed that patients with 
tumors in the antro-pyloric region and in the gastric 
corpus showed almost similar mean survival rates, 
however below two years and twice as high as in 
patients recurrences after surgically removed gastric 
tumors and in those with cardial location who had a 
survival rate below one year (Table 12).  

Table 12 – Statistical parameters for survival 
according to tumor location 

Anatomical site Statistical 
parameter Ca Co AP REL 
No. of cases 6 59 40 14 
Min. surv. 5 mo 4 mo 4 mo 3 mo 
Max. surv. 17 mo 41 mo 43 mo 34 mo 
Average surv. 9 mo 20.2 mo 18.9 mo 11.1 mo 
STDEV 2 1.4 1.4 2.2 
C.I. (95%) 5–13 17.5–23 16.2–21.6 6.8–15.5

Min. surv. = the least survival time; Max. surv. = the greatest 
survival time; Average surv. = average survival time; STDEV = 
standard deviation; C.I. (95%) = confidence interval;  
mo = month(s); CA = Eso-cardial region; Co = Corpus + Fornix 
+ Lesser curvature + Greater curvature; AP = Antro-pyloric 
region; REL = relapse. 

Mean values for survival and confidence intervals 
for each location suggestively show the differences 
between the location within the corpus and the antro-
pyloric region on one hand, and recurrences and cardial 
location on the other. 

The analysis of Kaplan–Meier survival curves 
according to the location of the malignant tumor also 
revealed the clear difference between survival rates in 
patients with cardial tumors and those with relapses 
after surgery for gastric cancer on one hand, and those 
between the survival in patients with antro-pyloric 
tumors and patients with gastric corpus tumors on the 
other (Figure 21). 
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Figure 21 – Kaplan–Meier survival curves for the 
main types of gastric tumor locations. 

It should be mentioned that for the survival curves 
we considered the tumors located in the gastric corpus 
and those in the curvatures together. 

Patients with cardial location survived no more than 
one and a half years and those with relapses less than or 
24 months, with only one exception, that of a 60 years 
old patient with a tumor on the gastric stump who 
survived almost three years. The 36 months survival 

rate for tumors located in the antro-pyloric region and 
the corpus was still around 20%. 

Our data is similar to those obtained by the Juvan R 
et al. group [27]. They found a 5-year survival rate of 
27.3% for upper locations 51.9% for tumors located in 
the corpus and 49.1% for tumors located in the antro-
pyloric region. In addition, they report the lowest 
survival rate in patients whose tumors completely 
infiltrated the gastric wall (this type of tumor did not 
exist in our study). 

Survival according to tumor extension 

Tumors located in only one segment showed a one-
month longer mean survival period than the extended 
ones, almost similar to the overall survival (18.2 
months), with a two months longer lower limit of the 
C.I. 95% (Table 13). 

Table 13 – Statistical parameters for survival 
according to tumor extension 

Extension 
Statistical parameter 

Localized Extended 
No. of cases 86 33 
Min. surv. 3 mo 4 mo 
Max. surv. 43 mo 39 mo 
Average surv. 18.6 mo 17.2 mo 
STDEV 1.1 1.6 
C.I. (95%) 16.4–20.9 14.1–20.4 

Min. surv. = the least survival time; Max. surv. = the greatest 
survival time; Average surv. = average survival time; STDEV = 
standard deviation; C.I. (95%) = confidence interval;  
mo = month(s). 

The analysis of Kaplan–Meier survival curves 
according to tumor extension did not reveal significant 
differences between survival rates in patients with 
localized tumors and those with extended ones. 

However, especially at 24 months, the survival rate 
in patients with cancers localized in only one segment 
was always 10% higher than in patients with extended 
tumors (Figure 22). 
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Figure 22 – Kaplan–Meier survival curves according 
to tumor extension 

Survival according to the histopathologic type 

The correlation between survival and histopatho-
logic types showed that all histopathologic forms had a 
mean survival period of less than two years. 

The papillary and “signed ring cell” types showed 
almost similar mean survival periods, around 20–22 
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months, four to eight months longer than tubular and 
mucinous types in which the mean survival was around 
one year and a half (Table 14). 

Table 14 – Statistical parameters for survival 
according to the histopathologic type 

WHO types Statistical 
parameter Tub Pap Muc SRC 
No. of cases 91 7 9 9 

Min. surv. 3 mo 8 mo 4 mo 8 mo 

Max. surv. 43 mo 34 mo 28 mo 34 mo 

Average surv. 16.8 mo 22.8 mo 15.9 mo 20.3 mo 

STDEV 0.9 3.7 2.7 3.1 

C.I. (95%) 15–18.7 15.5–30.2 10.6–21.1 14.2–26.5
Min. surv. = the least survival time; Max. surv. = the greatest 
survival time; Average surv. = average survival time; STDEV = 
standard deviation; C.I. (95%) = confidence interval;  
mo = month(s). 

The analysis of the Kaplan–Meier survival curves 
according to the histopathologic type of tumor also 
showed differences between survival rates in patients 
with papillary and “signed ring cell” tumors and those 
in patients with tubular and mucinous tumors. However, 
these differences were not that significant (Figure 23). 
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Figure 23 – Kaplan–Meier survival curves for the 
main histopathologic types of tumors. 

It is worth mentioning that in patients with tubular 
tumors, which are considered to be differentiated, the 
mean survival was lower than one year and a half and, 
most important, that the C.I. 95% was very narrow, with 
an upper limit of only 18.7 months. 

The explanation could be that, as previously shown 
(Table 8), a significant percentage of tubular tumors 
(42%) showed poor differentiation. Compared to these, 
papillary tumors had, at least until 24 months, an almost 
two times higher mean survival (Figure 22). 

Also, the mean survival was slightly better in 
“signed ring cell” tumors compared to mucinous ones. 
Overall, we could say that the degree of tumor 
differentiation does not influence the survival of 
patients. 

The same conclusion was reached in a British study 
[33], which reports 5-year survival rates between 8% for 
mucinous types and 35% for tubular types.  

The difference is in tubular types which, in our 
study, have a mean survival period of almost 17 months 

while the percentages of various differentiation  
forms are similar in both groups (well differentiated 
forms: 18% in our group vs. 20.7% in the British group; 
moderate differentiation: 40% vs. 34.2%; poor different-
iation 42% vs. 45.1%). 

Survival according to the presence of secretion 

The correlation between the survival and the 
secretory pattern of tumors revealed significant differ-
ences between the group of secretory tumors and the 
non-secretory ones (Table 15), fact confirmed by the 
Kaplan–Meier curves (Figure 24). 

Table 15 – Statistical parameters for survival 
according to the presence of secretion 

Secretion 
Statistical parameter 

Absent Absent 
No. of cases 101 101 

Min. surv. 3 mo 3 mo 

Max. surv. 43 mo 43 mo 

Average surv. 18.3 mo 18.3 mo 
STDEV 1 1 

C.I. (95%) 16.2–20.3 16.2–20.3 
Min. surv. = the least survival time; Max. surv. = the greatest 
survival time; Average surv. = average survival time; STDEV = 
standard deviation; C.I. (95%) = confidence interval;  
mo = month(s). 
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Figure 24 – Kaplan–Meier survival curves according 
to the presence of secretion. 

 Conclusions 

Endoscopic examination combined with the histo-
pathologic examination of biopsy samples obtained 
during the endoscopic evaluation allowed for a quite 
accurate morphological profiling of the tumors included 
in the study. Thus, the tumors were usually fungating 
ones, located mostly in the antro-pyloric region and  
the immediately adjacent ones – the lesser curvature  
and the anterior and posterior walls of the gastric 
corpus, regions where the majority of extensive tumors 
were located, a feature that was also present in a 
significant number of patients. It should be mentioned 
that tumors of the greater curvature were mostly 
exophytic, with, or without ulceration. The tumor 
architectural pattern was mostly tubular, with poor or 
moderate differentiation. 
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The peculiar morphological profile was completed 
by the assessment of the biological behavior, which also 
proved to be a peculiar one, the studied tumors being 
highly aggressive, in advanced stages of development, 
with most of the patients in the study dying before  
48 months (four years). However, ulcerated tumors  
and non-cardial ones had a better survival rate at 12 and 
24 months compared to the rest of the macroscopic 
types and cardial locations respectively. 

The presence of tumor extension, the histopathologic 
type according to the WHO and the secretory pattern 
did not influence the survival rate.  

The histopathological examination of the biopsy 
sample has only an orientative role since many of 
gastric malignant epithelial proliferations develop deep 
within the gastric wall, and a significant percentage of 
them contain several architectural patterns in different 
tumor areas, conditions that limit the real morphological 
profile of the tumor and the establishment of the exact 
degree of local invasion within the gastric wall. Thus,  
it is not possible that two of the tumor descriptive 
parameters that would correlate to tumor prognosis are 
accurately assessed. 
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