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Abstract
Aim: Papillary thyroid carcinoma (PTC) is the most common primary thyroid malignancy. It is called papillary thyroid microcarcinoma 
(PTMC) if the nodule is less than 10 mm in diameter. It has been shown that platelets may play an essential role during chronic 
inflammation, cancer progression, and metastasis. The aim of this study was to examine the value of platelet indices including 
platelet count, mean platelet volume (MPV), platelet distribution width (PDW), and plateletcrit (PCT) in PTC.
Material and Methods: 26 patients (19 female, 7 male) with PTC diagnosis were included in the study. The patients were divided 
into two groups: papillary thyroid microcarcinoma (PTMC) and PTC. All patients who were included in the study were examined for 
complete blood count parameters.
Results: There was no significant difference between the groups in terms of age and gender. Leukocyte count, neutrophil count and 
percentage, lymphocyte count and percentage, platelet count, plateletcrit, and MPV were not statistically different between groups. 
PDW were significantly higher in patients with PTC than in those with PTMC. 
Conclusion: Our results show that patients with PTC have higher PDW levels compared to patients with PTMC. Elevated PDW in PTC 
may be useful in diagnosis of the disease and for better understanding of its pathogenesis.
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INTRODUCTION
Papillary thyroid carcinoma (PTC) is the most common 
primary thyroid malignancy, which accounts for 85-90% 
of all thyroid cancers (1,2). In most countries of the world, 
thyroid cancer incidence (mainly papillary carcinomas) 
has been significantly increasing over the last few decades 
in both sexes (3). Prognostic factors in PTCs associated 
with poor outcomes are old age, large tumor size or distant 
metastasis (4). Papillary thyroid microcarcinoma (PTMC) 
is defined as PTC that is less than 10 mm in diameter and 
is often multifocal (5,6). 

It has been shown that platelets may play an essential 
role during chronic inflammation, cancer progression, and 
metastasis (7). The aim of this study was to examine the 
value of platelet indices including platelet count, mean 
platelet volume (MPV), platelet distribution width (PDW), 
and plateletcrit (PCT) in PTC.

MATERIAL and METHODS
This study started with the approval of the ethics 
committee of our medical faculty (31.05.2017/102). 
Between 01.03.2014 and 28.02.2017, 26 patients (19 
female, 7 male) with PTC diagnosis in the pathology clinic 
of our hospital were included in the study. The patients 
were divided into two groups: PTMC and PTC. Exclusion 
criteria were as follows: chronic obstructive pulmonary 
disease, asthma, coronary artery diseases, diabetes 
mellitus, and Hashimoto’s thyroiditis. All patients who were 
included in the study were examined for complete blood 
count parameters (leukocyte count, neutrophil count and 
percentage, lymphocyte count and percentage, platelet 
count, PCT, PDW, and MPV) by using an autoanalyzer (ABX 
Pentra 120, HORIBA, France) just before biopsy.

Statistical Analyses
The Kolmogorov-Smirnov test was used to determine 
whether the variables were distributed normally. Fisher’s 
exact test were used to determine whether there is a 
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gender difference between groups and Mann-Whitney U 
test to determine whether there is a difference in terms 
of age, leukocyte count, neutrophil count and percentage, 
lymphocyte count and percentage, platelet count, 
plateletcrit, PDW, and MPV. A p value less than 0.05 was 
considered statistically significant.

RESULTS
There was no significant difference between the groups 
in terms of age and gender (Table 1). Leukocyte count, 
neutrophil count and percentage, lymphocyte count and 
percentage, platelet count, plateletcrit, and MPV were not 
statistically different between groups (Table 1). PDW were 
significantly higher in patients with PTC than in those with 
PTMC (Figures 1).

Table 1. Comparison of age, gender distribution, and complete blood 
count parameters between groups

Papillary Thyroid 
Microcarcinoma 

(n=17)

Papillary Thyroid 
Carcinoma (n=9) p

Age 50.0 ± 13.1 46.1 ± 13.5 0.751

Gender
Female 11 8 0.357
Male 6 1

Leukocyte count 
(x103/mm3) 7.48 ± 2.55 6.47 ± 1.77 0.367

Neutrophil count 
(x103/mm3) 4.89 ± 2.27 3.82 ± 1.89 0.058

Neutrophil 
percentage (%) 63.6 ± 8.3 56.9 ± 11.1 0.058

Lymphocyte count 
(x103/mm3) 1.96 ± 0.56 1.91 ± 0.55 1.000

Lymphocyte 
percentage (%) 27.2 ± 7.0 35.8 ± 15.6 0.075

Platelet count 
(x103/mm3) 258 ± 86 272 ± 84 0.560

Plateletcrit (%) 0.288 ± 0.229 0.251 ± 0.075 0.711
Platelet distribution 
width (%) 11.88 ± 2.62 14.12 ± 2.24 0.045

Mean platelet volume 
(fL) 9.8 ± 3.0 9.3 ± 1.0 0.634

Discussion

The extent of thyroid resection for especially low-risk 
disease in PTCs is a controversial issue (1). Thus, new 
biomarkers may be useful for the determination of the 
optimal treatment modality. 

Platelet indices recently have started to be defined as 
beneficial markers in cancers (8). It has been shown that 
there is a bidirectional interaction between cancer and 
platelets. Namely, tumor cells have the ability to induce 
platelet activation and aggregation, and activated platelets 
participate in each step of cancer development (8). 

We found that PDW were significantly higher in patients 
with PTC than in those with PTMC (Figure 1). 

Figure 1. Platelet distribution width (PDW) in patients with 
papillary thyroid microcarcinomaand papillary thyroid carcinoma

There are a few studies that investigate platelet indices in 
PTC. Dincel and Bayraktar found that (9) PDW decreased 
in patients with PTC when compared with multi-nodular 
goiter patients and normal healthy subjects. Similarly, 
Yaylaci et al (10) showed that PDW significantly was lower 
in the papillary cancer group compared to benign goiter 
groups. Additionally, it has been determined that PDW was 
lower in T3 tumors than in T1 and T2 tumors, and there 
was no significant differences between cases with and 
without extrathyroidal extension with regard to PDW in 
patients with PTC (11). However, Li et al. (12) detected that 
PDW was higher in patients with thyroid cancer compared 
to the benign cases and moreover higher in patients with 
papillary carcinoma compared to follicular and medullary 
carcinoma.

It has been suggested that PTC is a disease associated 
with chronic inflammation. In PTC, Beksac et al (13) 
found that IL-6 was higher in presurgical samples and 
returned to normal following surgery in patients with PTC. 
Likewise, Kobawala et al. (14) showed that IL-6 levels 
were remarkably higher in patients with PTC as compared 
to patients with benign thyroid diseases and that its 
levels had a significant positive correlation with tumor 
size, extrathyroidal extension, and distant metastasis. 
Zivancevic-Simonovic et al. (15) determined that IL-9 
and IL-13 were higher in PTC patients than in healthy 
controls. All these cytokines (IL-6, IL-9, and IL-13) are 
known to be able to stimulate platelet production (16,17). 
Increased platelet generation may lead to occurrence of 
large thrombocytes (18), hence, to elevated PDW levels. 

We found that platelet count and MPV was not different 
between study groups. During inflammatory process, there is 
a recruitment of platelets to the area of inflammation where 
they are destroyed and their volume decreases (19,20). 

On this basis, we suggest that in patients with PTC, large 
platelet production increases in bone marrow, but platelet 
consumption and conversion of large platelets to small 
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platelets also enhance in inflammation area; thus platelet 
count and MPV may remain unchanged and PDW may 
increase (Figure 2).

Figure 2. The possible mechanism of increased PDW

Conclusion
Our results show that patients with PTC have higher PDW 
levels compared to patients with PTMC. Elevated PDW 
in PTC may be useful in diagnosis of the disease and for 
better understanding of its pathogenesis. However, further 
and larger studies are needed to confirm this. 
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