
Introduction
Gastrointestinal disorders are common diseases 

and can be diagnosed by endoscopy as a simple and 
effective procedure. Endoscopy has become the gold 
standard diagnostic procedure. The main goal of the 
endoscopist is the early diagnosis to confirm or exclude 
gastrointestinal cancer, as well as other gastrointestinal 
diseases. Alpha fetoprotein (AFP), carcinoembryonic 
antigen (CEA) and carbohydrate antigen (CA) 19-9 

are used as markers of gastrointestinal malignancies 
[1]. CA 19-9 and CEA are antigens related with most 
of epithelial originated cancers, including gastrointes-
tinal cancers [2]. Serum levels of CEA and CA 19-9 
are increased in premalignant lesions and early stages 
of cancer. Also in recent study’s measurement of CEA 
and CA 19-9 in gastric juice by an endogastric capsule, 
put forth us, we can distinguish between precancerous 
lesions and cancers or normal cases [3]. The most com-
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ABSTRACT 

Aim: An endoscopy is mainly used to obtain an early diagnosis confirming or excluding a gastrointestinal cancer, and also 
to investigate the presence of other gastrointestinal diseases. The most common used tumor markers, namely carbohy-
drate antigen (CA) 19-9, carcinoembryonic antigen (CEA) and alpha fetoprotein (AFP), are not sufficient for an accurate 
screening method. Evidence is accumulating that increased serum tumor marker levels can be an urgent indicator of en-
doscopy in dyspeptic patients. 
Materials and Methods: We analyzed serum tumor marker levels of patients who were admitted to Sivrihisar State Hos-
pital with gastrointestinal system symptoms. CA 19-9, CEA and AFP serum levels were examined in forty patients who 
underwent upper gastrointestinal endoscopy and forty healthy volunteers. 
Results: There was no significant difference between serum AFP and CA 19-9 levels of patients group and the control group 
(P = 0.218 and P = 0.107, respectively). Serum CEA levels were found to be significantly increased in the patient group (P < 
0.05). CEA levels of patients with gastritis were significantly higher than in patients with other diagnoses (P = 0.011). 
Conclusions: Tumor markers cannot detect any kind of digestive system malignancy. Physicians must pay attention to 
premalignant lesions due to gastric cancer development. We must pay more attention to diagnose gastric malignancy in 
patients who have increased CEA and CA 19-9 levels.
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Introduction
DM may lead to some ischemic conditions such as 

coronary artery disease, peripheral artery disease and 
retinopathy. It is characterized by a hyperglycemia that 
may cause microvascular and/or macrovascular com-
plications over time. Although diabetic retinopathy is 
its most common complication and neovascular glau-
coma, refractive changes[1] and various corneal dis-
orders may be also seen. These include dysfunction in 
the corneal endothelium, desensitization[2], stromal 
and subbasal nerve abnormalities[3], low endothelial 
density and hexagonality[4], increased corneal autoflu-

orescence[5], fragility that is raised with the decrease 
in corneal sensitivity, recurrent epithelial erosions, 
epithelial edema, desensitization and neurotrophic ul-
cers. Following argon laser iridotomy and intraocular 
surgery, endothelial dysfunction and persistent stro-
mal edema were the other corneal disorders that we 
were found in DM patients[6, 7]. It was noticed in 
many publications[8-16] that central corneal thickness 
(CCT) is increased in adult diabetes mellitus patients. 
However, this increase was not observed in some of 
the studies, [17-19]. In the studies that were done on 
the children with T1D, it was detected that in general 
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Abstract

Objective: To evaluate the changes in the number of Langerhans Cells (LC) observed in the epithelium of 
smokeless tobacco (SLT-induced) lesions. 
Methods: Microscopic sections from biopsies carried out in the buccal mucosa of twenty patients, who were 
chronic users of smokeless tobacco (SLT), were utilized. For the control group, twenty non-SLT users of SLT 
with normal mucosa were selected. The sections were studied with routine coloring and were immunostained 
for S-100, CD1a, Ki-67 and p63. These data were statistically analyzed by the Student’s t-test to investigate the 
differences in the expression of immune markers in normal mucosa and in SLT-induced leukoplakia lesions. 
Results: There was a significant difference in the immunolabeling of all markers between normal mucosa 
and SLT-induced lesions (p<0.001). The leukoplakia lesions in chronic SLT users demonstrated a significant 
increase in the number of Langerhans cells and in the absence of epithelial dysplasia. 
Conclusion: The increase in the number of these cells represents the initial stage of leukoplakia. 
Key words: Smokeless tobacco, leukoplakic lesions, cancer, langerhans cells, chewing tobacco.

Introduction

Among tobacco users, there is a false be-
lief that SLT is safe because it is not burned, 
which leads many people to quit cigarettes 
and start using SLT [1]. However, SLT con-
tains higher concentrations of nicotine than 
cigarettes and, in addition, nearly 30 carci-
nogenic substances, such as tobacco-specific 
N-nitrosamines (TSNA), which is formed 
during the aging process of the tobacco, [2-4] 
and which presents high carcinogenic poten-
tial. Moreover, because the tobacco has direct 

contact with the oral mucosa and creates a 
more alkaline environment, its products may 
even be more aggressive to tissue [5]. The 
percentage of SLT users is lower compared 
to cigarette users; however, usage is increasing 
among young individuals and it is therefore a 
significant and disturbing danger [6,7]. 

Initial studies on the effects of SLT on the 
oral mucosa demonstrated the formation of 
white lesions induced by chronic exposure to 
tobacco, characterized by epithelial thicken-
ing, increased vascularization, collagen altera-
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ABSTRACT 

Objective: To research whether central corneal thickness (CCT) of children with Type 1 diabetes mellitus (T1D) is different 
from healthy children at same age group and whether metabolic control has an effect on corneal thickness. 
Materials and methods: The children with T1D who applied to our outpatient department with the aim of controlling for 
possible diabetes complications and who had no diabetic retinopathy were prospectively evaluated. The healthy children 
from the same age group who applied to our outpatient setting for eye control and who had no systemic or eye disease were 
included in the control group. The CCT of all children was measured with ultrasonic pachymeter with topical anesthesia. 
Findings: While the corneal thickness for healthy children was 554.25±42.85 (500 – 678 µ), the average corneal thickness 
for diabetic children was 567.38±33.28 (487 – 628 µ). A significant difference was detected for average corneal thickness 
(Z=-2.040 p=0.041). No relation was detected between the central cornea thickness and the duration of diabetes (t=1.418 
p=0.168), average HbA1C level (t=1.261p=0.218), hyperglycemia (t=0.228 p=0.821) and hypoglycemia attack number 
(t=-0.332 p=0.743). 
Result: CCT is increased in the patients compared to the control group even before DM has developed a retinopathy. 
A relation of this increase with period of diabetes, HbA1C level and hypoglycemia attack number could not be detected. 

Key words: Central corneal thickness, type 1 diabetes mellitus
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mon used tumor markers; CA 19-9, CEA and AFP are 
not a beneficial screening method [4]. We aimed to in-
vestigate the relationship of gastrointestinal disorders 
diagnosed by endoscopy with the serum tumor marker 
levels. Evidence of increased serum tumor marker lev-
els can be an urgent indicator of endoscopy in dyspep-
tic patients. We compared serum tumor marker levels 
of patients who admitted with gastrointestinal system 
symptoms and underwent upper gastrointestinal en-
doscopy with a control group of healthy volunteers.

Materials and Methods
In this study, we compared serum tumor marker 

levels of patients who were admitted to Sivrihisar State 
Hospital with gastrointestinal system symptoms and 
underwent upper gastrointestinal endoscopy with a 
control group of healthy volunteers. In the control 
group, only serum tumor marker levels diagnosed and 
patients did not underwent endoscopy procedure. This 
study was authorized by the local Ethics Committee 
(05.01.2013/3). In this way, CA 19-9, CEA and AFP 
serum levels were examined in forty patients who un-
derwent endoscopy and forty healthy volunteers. Five 
ml blood samples were taken from all of patients and 
after 20 min the samples were centrifuged at 5000 
RPM for 5 min. The chemiluminometric immunoassay 
method used. Values above 5 ng/ml for CEA, 37  U/
ml for CA 19-9 and 5.5 U/ml for AFP were considered 
high levels. Demographic data and endoscopy results 

Table 1. Serum AFP, CEA and CA 19-9 levels of patients group and controls group.

Mean±SD (Min‑Max)
P

Patients group Controls group

AFP (U/ml) 3.27±1.8 (0.89-8.78) 2.63±1.11 (0.69-5.06) 0.218

CEA (ng/ml) 2.77±3.47 (0.5-22) 1.65±1.35 (0.5-7.78) 0.020

CA 19-9 (U/ml) 4.99±5.69 (2-23.72) 9.86±15.3 (2-71.7) 0.107

SD: Standard derivation, Min: Minimum, Max: Maximum, AFP: Alpha fetoprotein, CEA: Carcinoembryonic antigen, CA 19-9: Carbohydrate 
antigen 19-9

Table 2. Comparison of endoscopic diagnosis and serum tumor marker levels.

Gastritis Esophagitis Duodenitis

Mean±SD P Mean±SD P Mean±SD P

AFP (U/ml) 3.39±1.72 0.369 3.23±1.87 0.903 3.12±1.96 0.440

CEA (ng/ml) 3.25±3.93 0.011 2.20±1.23 0.828 2.54±1.79 0.785

CA 19-9 (U/ml) 4.35±5.27 0.148 4.10±5.36 0.113 5.20±5.44 0.736

SD: Standard derivation, AFP: Alpha fetoprotein, CEA: Carcinoembryonic antigen, CA 19-9: Carbohydrate antigen 19-9

were collected retrospectively from the database of the 
endoscopy unit. Patients’ symptoms were recorded in 
an endoscopy request form filled according to the pa-
tient’s complaints. All endoscopies were performed by 
the same surgeon using Olympus actera CV-150 pro-
cessors and a GIF-Q150 endoscope (Olympus Corpo-
ration; Tokyo, Japan). A total of 11 patients (6 patients 
in control group and 5 patients in patients group) were 
excluded from the study because of gastrointestinal 
malignancy. Endoscopic diagnoses included gastritis, 
esophagitis, duodenitis, gastric polyp, gastric ulcer and 
duodenal ulcer. All diagnoses were confirmed with the 
histophatological examination of biopsies taken dur-
ing the endoscopy procedure. Patients’ mean age was 
49 ± 15.3 (males 52.07 ± 14.1; females 47.16 ± 15.98); 
25 patients (62.5%) were females and 15 were males 
(37.5%). Statistical software SPSS 15.0 for Windows 
(SPSS, Inc., Chicago,  IL, USA) was used to analyze 
statistical data. The distributions of variables were de-
termined using histograms and Kolmogorov–Smirnov 
test. Mann–Whitney U-test used as a non-parametric 
test for statistical evaluation. Differences were consid-
ered significant when P < 0.05.

Results
There was no significant difference between the 

serum AFP and CA 19-9 levels of patients group and 
control group (P = 0.218 and P = 0.107, respectively). 
Serum CEA levels were found to be significantly in-
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creased in the patient group (P < 0.05) (Table 1). The 
diagnoses were as follows: 29 (72.5%) patients had 
gastritis, 18 patients (45%) had esophagitis and 11 pa-
tients (27.5%) had duodenitis. Serum AFP levels were 
above the upper limit in 5 patients; the maximum level 
was 8.78 U/ml. Serum CEA level was found high in 
4 patients; the maximum level was 22 ng/ml. All CA 
19-9 levels of the patients were in the normal range. In 
controls group; serum CEA level was high in only 1 pa-
tient with 7.78 ng/ml, serum CA 19-9 level was high in 
two patient and highest level of CA 19-9 was 71.7 U/
ml (Figure 1).

The most frequent diagnosis was gastritis, which 
was found in 29 (72.5%) patients. Esophagitis was 
diagnosed in 18 (45%) patients and duodenitis was 
found in 11 (27.5%) 11 patients. The serum AFP and 
CA 19-9 levels of patients with gastritis did not show 
any statistical difference (P>0.05). CEA levels of pa-
tients with gastritis were significantly higher than in 
patients with other diagnoses (P=0.011). There was no 
significant difference in the serum tumor marker levels 
of patients evaluated with esophagitis or duodenitis 
(P>0.05) (Table 2).

Discussion
Gastric cancer is currently one of the most com-

mon gastrointestinal system malignancies. The delay 
in its diagnosis is a serious problem, because the major 
prognostic factor of gastric cancer is the tumor stage. 
After surgical treatment, the 5-year survival of Stage IV 

Figure 1. Distribution of serum tumor marker levels of patients group and control group.

gastric cancer is not more than 7% [5]. At the present 
time delayed diagnosis of gastric cancer has brought 
out advanced stages. Thus, even though tumor mark-
ers cannot be used for diagnosis of digestive tract ma-
lignancies when increased levels of tumor markers are 
identified, additional investigations considering that 
possibility should be carry out immediately [4]. Lev-
els of serum tumor markers including AFP, CEA and 
CA 19-9 can be found high in most of gastrointesti-
nal malignancies. However, tumor markers have a low 
specificity and sensitivity between 60% and 90% for 
diagnoses [6]. Nevertheless, patients with increased 
serum CA 19-9 levels are suspected of biliary tract ma-
lignancies such as pancreatic cancer, cholangiocarci-
noma and gallbladder cancer, and levels of CA 19-9 can 
also be found associated to pancreatitis, cholangitis and 
chronic liver diseases [7]. At the time of first diagnosis, 
serum levels of CEA and CA 19-9 in patients diagnosed 
with gastric cancer have been reported in 11.8%-37% 
and 18%-45% of patients, respectively [8-13]. Serum 
CEA levels increase in some benign diseases such as 
gastritis, bronchitis and cirrhosis, and also in smokers 
[14]. In this study, there was a significant difference 
between patients who were diagnosed with gastritis 
and the control group, a finding consistent with the lit-
erature [14]. Serum tumor markers levels of the gastric 
mucosa are elevated in patients diagnosed with chronic 
gastritis and intestinal metaplasia [15]. Farinati et al. 
determined increased CA 19-9 levels of gastric juice in 
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both gastric cancer and chronic atrophic gastritis [16]. 
Before the development of gastric cancer, often prema-
lignant changes occur in gastric mucosa. These lesions 
tend to be asymptomatic. Atrophic gastritis, intestinal 
metaplasia and dysplasia are reported as premalignant 
gastric lesions with increased gastric malignancy risk in 
a large cohort study in the Netherlands. de Vries et al. 
reported the time from first diagnosis of atrophic gastri-
tis to gastric cancer development as nearly 19 months 
[17]. Patients with premalignant gastric lesion should 
be inspected frequently during the follow-up. Endo-
scopic follow-up with histopathological correlation is a 
recommended procedure. Helicobacter pylori gastritis 
is a preconditioned disease for gastric malignancy. In 
fact, the most common cause of chronic gastritis is H. 
pylori infection. Thus, H. pylori has an intense relation-
ship with gastric cancer development trough gastritis. 
Patients in which H. pylori was identified in gastric bi-
opsy must have an eradication treatment without delay. 
However, it is not recommended to apply this treat-
ment in premalignant lesions without histopathologi-
cal identification. In conclusion, tumor markers cannot 
detect any kind of digestive system malignancy. Physi-
cians must pay attention to premalignant lesions due to 
gastric cancer development. We must remain skeptical 
of the diagnosis of gastric malignancy in patients with 
increased CEA and CA 19-9 levels.
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