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ABSTRACT
Aim: The differential diagnosis of benign and malignant diseases of the thyroid is important in borderline malignancies and malignancies that 
have not been diagnosed with biopsy. This study aimed to determine endocan molecule levels in patients with thyroid cancer, nodular goiter and 
thyroiditis. Thus, it was aimed to determine the availability of the endocan molecule in the differential diagnosis of thyroid diseases.
Material and Method: The study was conducted between March 1, 2018 and August 1, 2018. During this period, patients who were scheduled for 
surgery due to thyroid disease and wanted to participate in the study voluntarily were included in the study. A prospective, cross-sectional clinical 
trial was designed. Patients included in the study were divided into four groups, according to their pathology report results; Group 1: Papillary 
thyroid cancer (PTC), Group 2: Multinodular goiter on thyroiditis background, Group 3: Multinodular goiter (MNG), Group 4: Follicular thyroid 
cancer (FTC).
Results: A total of 72 patients were included in the study. Multiple analysis comparing the four groups, showed no statistically significant difference 
between the groups (p>0.050). When the benign and malignant patient groups were compared, endocan levels were found to be statistically 
significantly higher in the malignant group (p=0.0375). When thyroid carcinoma groups were compared among themselves, the endocan level was 
detected to be higher in FTC, compared to PTC (p=0.047).
Conclusion: The level of “endocan” was observed to increase in malignant thyroid diseases. This was particularly so in FTC, which shows spreading 
via the hematogenous route. This is an encouraging sign that the “endocan” molecule can be used as a general tumor marker. However, prospective 
additional studies with large randomized series are needed.
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ÖZ
Amaç: Tiroidin iyi huylu ve kötü huylu hastalıklarının ayırıcı tanısı, biyopsi ile tanı konulmamış borderline malignitelerde ve malignitelerde 
önemlidir. Bu çalışmada tiroid kanseri, nodüler guatr ve tiroiditli hastalarda endokan molekül düzeylerinin belirlenmesi amaçlanmıştır. Böylelikle 
tiroid hastalıklarının ayırıcı tanısında endokan molekülünün kullanılabilirliğinin belirlenmesi amaçlandı.
Gereç ve Yöntem: Çalışma, 1 Mart 2018 ile 1 Ağustos 2018 tarihleri arasında gerçekleştirildi. Bu süre içerisinde tiroid hastalığı nedeniyle ameliyatı 
planlanıp çalışmaya gönüllü olarak katılmak isteyen hastalar çalışmaya dahil edildi. Prospektif, kesitsel bir klinik çalışma tasarlandı. Çalışmaya dahil 
edilen hastalar patoloji raporu sonuçlarına göre dört gruba ayrıldı; Grup 1: Papiller tiroid kanseri (PTK), Grup 2: Tiroidit zemininde multinodüler 
guatr, Grup 3: Multinodüler guatr (MNG), Grup 4: Foliküler tiroid kanseri (FTK).
Bulgular: Çalışmaya toplam 72 hasta dahil edildi. Dört grubu karşılaştıran çoklu analizde, gruplar arasında istatistiksel olarak anlamlı bir fark 
görülmedi (p> 0,050). Benign ve malign hasta grupları karşılaştırıldığında endokan düzeyleri malign grupta istatistiksel olarak anlamlı yüksek 
bulundu (p = 0,0375). Tiroid karsinom grupları kendi aralarında karşılaştırıldığında endokan düzeyinin FTK’nde PTK’ne göre daha yüksek olduğu 
tespit edildi (p = 0,047).
Sonuç: Malign tiroid hastalıklarında “endokan” düzeyinin arttığı gözlendi. Bu özellikle hematojen yolla yayılım gösteren FTK’nde daha fazlaydı. Bu, 
“endokan” molekülünün genel bir tümör belirteci olarak kullanılabileceğine dair cesaret verici bir işarettir. Bununla birlikte, geniş randomize serilerle 
ileriye dönük ek çalışmalara ihtiyaç vardır.
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INTRODUCTION 
Malignancy, is the leading indicator for thyroid gland 
surgery. Further to this, a large goiter, cosmetic causes, 
nodules suspected of malignancy and toxic nodules may 
also indicate the need for surgery. It has been observed 
that 19- 68 % of individuals randomly selected and tested 
with high-resolution ultrasound, have thyroid nodules 
(1). While nodular disease of the thyroid is common, 
malignancy of the thyroid occurs in only 7-15 % of the 
nodules (2). 

Papillary thyroid cancer (PTC) is the most common 
thyroid cancer and constitutes approximately 80 % of 
thyroid cancers. In all age groups, apart from childhood, 
it is observed to be three times more frequent in females 
than in males (3). Papillary tumors are inclined to invade 
the lymphatics, with a lower probability of invasion of 
blood vessels. Follicular thyroid carcinoma (FTC) is the 
second most common after PTC. It accounts for about 
10 % of thyroid cancers. One of the most important 
differences that distinguishes FTC from PTC, is that it is 
more likely to invade through blood vessels, rather than 
invade the lymphatics such as in papillary cancer.

Many methods have been determined in the differential 
diagnosis of thyroid diseases. Thyroid function studies, 
thyroid-stimulating hormone (TSH) test, thyroid 
ultrasound and fine-needle aspiration biopsy (FNAB) 
should be considered for the diagnosis of thyroid 
carcinoma. The serum level of carcinoembryonic antigen 
(CEA) can be measured, however, the implications of an 
elevated CEA level are not specific. FNAB is considered 
the best first-line diagnostic procedure for a thyroid 
nodule.

“Endocan”, a dermatan sulfate proteoglycan molecule 
with a molecular weight of 50 kDa, was redefined and 
cloned by Lassalle et al. in 1996 and is synthesized from 
activated vascular endothelial cells (4). Many studies 
have shown that the endocan molecule is detected at high 
levels in a wide range of conditions from tumoral events 
to inflammatory events, septic states to obesity (4-7). A 
past experimental study, demonstrates that the endocan 
molecule plays a role in increasing tumor size (5). This 
may be related to endocan taking on vital duties during 
angiogenesis (8). 

This study aimed to determine endocan molecule 
levels in patients with thyroid cancer, nodular goiter 
and thyroiditis. The levels of the endocan molecule in 
chronic inflammation and tumoral invasion stages were 
tried to be revealed. Thus, it was aimed to determine the 
availability of the endocan molecule in the differential 
diagnosis of thyroid diseases.

MATERIAL AND METHOD
This study was approved by the university /local 
human research ethics committee and all procedures 
performed in studies involving human participants 
were in accordance with the ethical standards of the 
institutional and/or national research committee 
and with the 1964 Helsinki declaration and its later 
amendments or comparable ethical standards. A 
prospective, cross-sectional clinical trial was designed. 
Approval for the study was obtained from the Clinical 
Research Ethics Committee with the decision dated 
29.01.2018 and numbered 45/07. 

The study was carried out between the 1st of March, 
2018 and the 1st of August, 2018. During this period, a 
presentation about the study was made to patients who 
were to be operated on due to thyroid diseases. Patients 
who wanted to participate in the study voluntarily were 
included in the study. Patients with chronic diseases 
and patients who had undergone prior tumor surgery 
were excluded from the study. All the patients included 
in the study read and signed the information consent 
form, and their approval was obtained to procure their 
blood. 

First, a total of 74 patients who were operated on during 
this period were included in the study, and blood 
samples were taken. However, two of these patients 
were excluded for the purpose of statistical evaluation 
and homogeneous grouping, due to pathology results. 
Medullary thyroid cancer was detected in one of 
these patients. In the other patient, beside the thyroid 
pathology, also a parathyroid adenoma was detected. 

Collection of Data
Before surgery, a routine blood tube was used to 
collect 10 cc of blood from each patient. Blood samples 
were centrifuged at 2000 ×g (maximum RCF- relative 
centrifuge force) for approximately 10 minutes. Serum 
was aspirated using a pipette and stored at -80 ° C for 
study. All serum collected in the specified period, was 
transferred to laboratory for measurement of serum 
endocan levels.

Material Preparation Before Testing 
The components of the kit were removed from +4°C 
and kept at room temperature for approximately 20 
minutes. Serum samples were also taken from -20°C 
and placed in the centrifuge. Before use, the samples 
were gently vortexed without creating any foam. 25× 
concentrated wash buffer was diluted to 1× working 
solution. The standard solution was prepared in seven 
dilutions from 2000 pg / ml to 31.25 pg / ml. After 
which, the biotinylated solution was diluted from 100× 
to 1×. Then, the 100× concentrated HRP (horseradish 
peroxidase) conjugate was diluted to 1×.
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Testing Procedure
Standard solution or sample solution was added to each 
well and incubated at 37°C for 90 minutes. The liquid 
was then removed from each well. Following this, 100 µl. 
biotinylated detection antibody (ab) plate was incubated 
at 37°C for approximately 1 hour. Then, all wells were 
washed 3 times with a wash buffer. After washing, 100 
µl of HRP conjugate was aspirated after 30 minutes of 
incubation and washed 5 times. After which, 90 µl of 
substrate reagent was added to each well and incubated 
at 37°C for approximately 15 minutes. Finally, 50 µl of 
stop solution was added to each well to stop the enzyme 
substrate reaction. The absorbance values of each well 
were measured (Molecular Device, Spectra Max, USA).

Measurement of Serum Endocan Levels
Serum endocan concentrations were measured using 
the manufacturer’s protocol (Elab-science Human 
Endocan ELISA Kit; cat. No. E-EL-H1557 Elab-science, 
Wuhan, China). All samples and standards were tested 
three times (n = 3). A standard curve was created using 
seven dilutions of the Endocan standard solution and the 
amount of endocan was calculated using this standard 
curve. 

Creation of Study Groups
According to the pathology reports four study groups 
were constituted:

Group 1: Patients operated on due to papillary thyroid 
cancer (PTC)

Group 2: Patients with nodular goiter on the background 
of thyroiditis (Thyroiditis)

Group 3: Multinodular goiter patients (MNG)

Group 4: Patients operated on due to follicular thyroid 
cancer (FTC).

Statistical Analysis
Continuous variables, means ± standard deviation 
and categorical data were expressed as numbers and 
percentages. Data entry and analysis was done using 
Prism 8 software. Unpaired t-test was used to compare 
patient groups (benign, malignant, papillary thyroid 
carcinoma, follicular thyroid carcinoma, etc.). The 
differences between the groups were considered 
statistically significant at p < 0.05.

RESULTS
A total of 72 patients were included in the study. Of these, 
62 (86.11%) were female and only 10 (13.89%) were 
male. The average age was measured as being 51.82 (24-
75) years. These patients were divided into four groups 
according to their pathology results. The number of 
patients in individual groups is shown in Table 1.

Statistical comparison results of the groups in terms 
of endocan levels are shown in Table 2. First, multiple 
comparisons of these four groups were made (Figure 
1). However, through the multiple comparison, it was 
observed that there was no statistically significant 
difference between any of the groups (p = 0.294).

Later, patients were divided into two classes; those 
reported as benign (Group 2 + Group 3) and those 
reported as malignant (Group 1 + Group 4) (Figure 2). 
In the classification made according to these features, the 
endocan levels in the malignant group were found to be 
statistically significant (p = 0.0375).

Table 1. Distribution of patient groups according to pathology 
results
Groups Number of Patients
Group 1: Papillary Thyroid Cancer (PTC) 37 (%51.39)
Group 2: Thyroiditis 8 (%11.11)
Group 3: Multinodular Goiter (MNG) 20 (%27.78)
Group 4: Follicular Thyroid Cancer (FTC) 7 (%9.72)

Table 2. Statistical comparison results of the groups in terms of 
endocan levels

Groups Endocan levels 
(ng/ml) P value

Multiple analysis 
of four groups 

PTC 0.140±0.052

p > 0.050*
Thyroiditis 0.136±0.063
MNG 0.112±0.047
FTC 0.167±0.026

Comparison of 
malign and benign 
diseases

Benign 0.121±0.051
p = 0.0375*

Malign 0.148±0.043

Comparison of 
PTC and FTC

PTC 0.140±0.052
p = 0.047*

FTC 0.167±0.026
 (PTC=Papillary thyroid cancer, FTC=Follicular thyroid cancer, MNG= Multinodular 
goitre) (*Unpaired T test)

Figure 1. Multiple comparison results of patient groups classified 
according to different pathological findings. 
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Finally, the statistical difference in serum samples of PTC 
(Group 1) and FTC (Group 4) patients, the subtypes 
of thyroid carcinomas, were examined (Figure 3). As a 
result of the analysis, a high level of endocan was detected 
in FTC compared to PTC and this result was statistically 
significant (p = 0.047). 

DISCUSSION

The “endocan” molecule, otherwise known as endothelial 
cell-specific molecule-1 (ESM-1), is a proteoglycan 
found in vascular endothelial cells. It has been shown 
that vascular endothelial growth factor (VEGF) increases 
endocan activity, which in turn induces tumor formation 
(9). VEGF-dependent endocan secretion is severely 
impaired in endothelial cells treated with anti-angiogenic 
and multi tyrosine kinase inhibitors (10). There are many 
studies stating the importance of using endocan level as a 
biomarker in screening tests and defining the prognostic 
value in angiogenesis-targeted cancer treatments (11-17). 
In these studies, it is seen that endocan has an active role 
within the angiogenesis mechanism. In the literature, 
endocan levels have been shown to decrease in only a few 
studies on endocan levels of cancer patients (18). In fact, 

the data obtained from many of these studies, strengthen 
the view that the experimental evidence related to 
endocan, can be used as a suitable biomarker in clinical 
practice.

In a study where Ji et al. (16) compared patients with 
colorectal cancer (CRC) and healthy individuals, they 
determined that endocan levels increased significantly in 
patients with CRC and that endocan may be a potential 
serum marker for screening in the early period of CRC. 
In a study conducted by H. Jiang et al. (13) on the Chinese 
population, where healthy individuals were compared 
with those having CRC, it was revealed that patients 
with CRC had high endocan levels. It has been shown 
that, this high level has a significant correlation with 
histological differentiation, TNM stage, tumor depth, 
and lymph node metastasis and it has been stated that the 
risk of death is significantly higher in patients with high 
endocan expression levels. In the light of these results, 
they made an assessment that the serum endocan level 
plays a role in the development and metastasis of cancer 
and may show prognostic signs in CRC.

Endocan plays a key role in cell adhesion regulation, 
inflammatory diseases and tumour growth. It interacts in 
cell growth and proliferation, particularly with insulin-
like growth factor and its expression is induced by 
tumor necrosis factor-alpha (TNF-α) and Interleukin-1 
beta (IL-1β) (4,19). High endocan expression has been 
shown to correlate with poor prognosis and metastasis in 
various human cancers such as lung, breast, kidney, liver 
and brain cancer (6,19-21). In this study as well, when the 
benign thyroid disease group and the malignant thyroid 
disease group were compared, the level of endocan was 
observed to be significantly higher in the malignant 
group. VEGF-dependent endocan secretion is induced in 
malignant diseases. This finding is in line with the studies 
referenced above, indicating that the endocan molecule 
can be used as a general tumor marker.

Noninvasive tests such as thyroid function tests, 
thyroid antibody levels, thyroid ultrasound, ultrasound 
elastography, thyroid scintigraphy are used in the 
differential diagnosis of thyroid nodules. However, 
the best test in the differential diagnosis of benign and 
malignant nodules is the invasive method, FNAB. 
Endocan serum level measurement seems to be a 
candidate to be used as a non-invasive method in 
the future, in the differentiation of malignant-benign 
nodules. Many studies highlighted that endocan is an 
appropriate biomarker of neoangiogenesis in cancers. 
The dermatan sulfate chain appears to have a vital role, in 
carrying out the duties of endocan in vascular and tumor 
growth. In a review study conducted by Delehedde et al, 
it was concluded that antiangiogenic treatments may be 

Figure 2. Comparison of benign and malign groups 

Figure 3. Papillary Thyroid Carcinoma versus Follicular Thyroid 
Carcinoma 
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predictive, especially in cancers where neoangiogenesis is 
important in tumor growth. (25). In this study, when the 
endocan levels in PTC and FTC patients were compared, 
it was observed that the endocan level in FTC - which is 
known to spread by the hematogenous route and prefers 
invasion through blood vessels - was almost twice the 
level of PTC patients. This finding strongly supports the 
role of endocan in neoangiogenesis. 

To date, opinions have been advocated indicating that 
endocan can be used as a marker in inflammatory 
diseases. In studies carried out by Arpacı (22) and 
Güngör (23), it has been revealed that endocan elevation 
occurring as a result of endothelial dysfunction due 
to hypothyroidism, can be used as an early marker for 
cardiovascular diseases. In an article where Voiosu et 
al. compared patients with inflammatory bowel disease 
(IBD) with a healthy control group and stage 4 cancer 
patients, endocan levels were found to be  significantly 
higher in patients in the IBD group than in the healthy 
control group and cancer patients. It has been concluded 
that in the future, endocan may be a potential biomarker 
in IBD patients (24). In this study, there was no statistically 
significant increase in patients with thyroiditis, although 
the serum endocan level was higher than that of MNG 
patients.

The weakest point of this study is undoubtedly the low 
number of patients. The main reason for this was that 
we had difficulty in finding sufficient financial support. 
Consequently, an equal distribution could not be 
achieved among the patient groups. This situation has 
caused some problems in terms of statistics. However, 
despite such limited conditions, the number of patients 
in the FTC group made up 9.72% of the total number of 
patients. Although studies with larger series are needed, 
we think that important data have been obtained as a 
result of this study.

CONCLUSION
In many cancers, the level of “endocan” in serum has 
increased in parallel with neoangiogenesis. It is also 
observed to increase in malignant thyroid diseases. 
This was particularly so in FTC, which shows spreading 
via the hematogenous route. Endocan serum level 
measurement seems to be a candidate to be used as a 
non-invasive method in the future, in the differentiation 
of malignant-benign nodules. This is an encouraging 
sign that the “endocan” molecule can be used as a general 
tumor marker. However, additional prospective studies 
with large randomized series are needed to determine the 
cut-off values of the molecule in question and to use it in 
clinical practice.
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