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Introduction: We aimed to compare red cell distribution width (RDW), mean platelet volume (MPV), and some other labo-
ratory parameters in patients with papillary thyroid carcinoma (PTC) or benign thyroid nodule (BTN).
Methods: A total of 365 cases (186 with PTC and 179 with BTN) who underwent lobectomy or bilateral total thyroidectomy 
were included in the study. The patients were divided into two groups, PTC and BTN, according to histopathological diagnosis.
Results: 76.4% of the patients were female and the mean age was 54.94±13.76 years. The median RDW value was 13.3% 
(12.7–13.9) in the PTC group and 13.2% (12.7–14.2%) in the BTN group. Mean MPV value was 10.28±1.20 fL in the PTC group 
and 10.26±1.07 fL in the BTN group. The groups were similar in terms of MPV and RDW values (p=0.477 and p=0.883, re-
spectively). Thyroid gland size and detected nodule sizes were significantly greater in the BTN group compared to the PTC 
group (p<0.001 for all).
Discussion and Conclusion: Complete blood count results, including RDW and MPV, were found to have no clinical value 
in distinguishing between PTC and BTN.
Keywords: Benign thyroid nodule, hemogram, mean platelet volume, papillary thyroid cancer, red cell distribution width

According to the 2020 data of the global cancer monitor-
ing center, which examines 36 cancer types in 185 coun-

tries, the most common endocrine tumor was identified as 
thyroid cancer, with 586,202 (3%) cases and 43,646 (0.44%) 
deaths worldwide[1]. When thyroid cancer types are classified 
according to histopathological features, papillary thyroid can-
cer (PTC) is the most common and least invasive type[2,3].

Physical examination, imaging methods, histopathological 
data, and other markers can be used for diagnostic purposes 

in thyroid cancer[4]. Due to the importance of inflammation 
in the development and prognosis of cancer, various stud-
ies have been conducted to identify inflammatory markers 
that can be used in the diagnosis and follow-up of various 
malignancies, including PTC.[4]. One of these markers is red 
cell distribution width (RDW) which reflects the variability 
in the size of circulating erythrocytes. Studies have shown 
that RDW is a marker of chronic inflammation in cancer pa-
tients[5,6]. It has also been shown that RDW is an effective 
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independent prognostic factor on malignancy-specific sur-
vival in patients with laryngeal squamous cell carcinoma 
and nasopharyngeal carcinoma[5,6]. Another such marker 
is mean platelet volume (MPV) which shows platelet activ-
ity and is associated with inflammation. It has been shown 
that elevated MPV value is associated with many cancers 
and various studies emphasize that MPV can be used as an 
indicator of systemic inflammation[7-11]. Some studies have 
reported that MPV values of patients with malignant thy-
roid nodules are higher compared to controls and patients 
with benign disease[12,13].

Numerous studies are carried out to explore whether cost-
effective and readily-available markers can be used to as-
sess various characteristics of patients with cancer. RDW 
and MPV are two markers that meet these specifications, 
particularly due to their relationship with inflammation. 
Thus, in this study, we aimed to compare RDW and MPV val-
ues in patients with papillary thyroid carcinoma (PTC) and 
benign thyroid nodules (BTNs), and also, to assess possible 
relationships with various clinical characteristics.

Materials and Methods 
The research was carried out at Eskisehir Osmangazi Univer-
sity, Department of General Surgery. Data were collected 
retrospectively from hospital records. The files of patients 
who underwent lobectomy or bilateral total thyroidectomy 
between February 01, 2018, and February 01, 2021, were 
evaluated. Approval for the study was obtained from Non-
Interventional Clinical Trials Ethics Committee of Eskisehir 
Osmangazi University (Decision no: 08, Decision date: June 
15, 2021).

Patients

Patients who underwent lobectomy or bilateral total 
thyroidectomy were divided into two groups, the PTC 
group (n=186) and the BTN group (n=179) according to 
histopathological diagnosis.

Patients with active infection, diabetes mellitus, chronic in-
flammatory disease, other known malignancy, cirrhosis, au-
toimmune disease, and myeloproliferative disease were ex-
cluded, in addition to those who had used corticosteroids 
in the last 6 months and patients with incomplete data.

Data

The data collected in the study were as follows: demo-
graphic characteristics (age, gender), clinical and opera-
tional characteristics (operation type, thyroid gland size, 
nodule size), disease characteristics (type of malignancy, 

presence of thyroiditis, lymph node metastasis), pre-oper-
ative complete blood count results, including white blood 
cell (WBC), neutrophil, lymphocyte, platelet counts, hemo-
globin and hematocrit values, RDW, MPV, neutrophil-to-
lymphocyte ratio (NLR), and platelet-to-lymphocyte ratio 
(PLR).

Statistical Analysis

All analyses were performed on SPSS v21 (IBM, Armonk, 
NY, USA). Histogram and Q–Q plots were used to deter-
mine whether variables were normally distributed. Data 
are given as mean±standard deviation or median (1st 
quartile–3rd quartile) for continuous variables according 
to normality of distribution and as frequency (percent-
age) for categorical variables. Normally distributed vari-
ables were analyzed with the independent samples t-test. 
Non-normally distributed variables were analyzed with 
the Mann–Whitney U-test. Categorical variables were 
compared with Pearson Chi-square or Fisher’s exact tests. 
Prediction performance of the variables was evaluated 
using receiver operating characteristic (ROC) curve anal-
ysis. Two-tailed p<0.05 was considered as statistically sig-
nificant.

Results
A total of 365 cases (186 with PTC and 179 with BTN) 
were included in the study. 76.4% of the patients were fe-
male and mean age was 54.94±13.76 years. The median 
RDW value was 13.3% (12.7–13.9) in the PTC group and 
13.2% (12.7–14.2) in the BTN group. Mean MPV value was 
10.28±1.20 fL in the PTC group and 10.26±1.07 fL in the 
BTN group. There was no significant difference between 
the groups in terms of RDW and MPV values (p=0.477 and 
p=0.883, respectively). In addition, there were no signifi-
cant differences between the PTC and BTN groups in terms 
of WBC, neutrophil, lymphocyte, platelet counts and NLR, 
PLR, hemoglobin, and hematocrit values (p>0.05). Thyroid 
gland size and nodule sizes were significantly greater in 
the BTN group compared to the PTC group (all, p<0.001). 
Summary of patient characteristics with regard to groups 
is shown in Table 1.

According to the results of the ROC analysis performed to 
distinguish PTC from BTN, it was determined that RDW, 
MPV, NLR, and PLR values were not able to significantly dis-
tinguish BTN from PTC at any cutoff point (p>0.05 for all). 
Although all values were non-significant, the most ideal 
cutoff points according to the Youden Index are shown in 
Table 2.
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Table 1. Summary of patient characteristics with regard to groups

   Pathology  Total (n=365) p

  Malign (n=186)  Benign (n=179)

Age (year) 54.04±13.96  55.88±13.53 54.94±13.76 0.204
 <45 49 (26.34%)  43 (24.02%) 92 (25.21%) 0.610
 ≥45 137 (73.66%)  136 (75.98%) 273 (74.79%) 
Sex    
 Female 144 (77.42%)  135 (75.42%) 279 (76.44%) 0.653
 Male 42 (22.58%)  44 (24.58%) 86 (23.56%) 
Operation    
 BTT 175 (94.09%)  170 (94.97%) 345 (94.52%) 0.521
 BTT+CND 3 (1.61%)  5 (2.79%) 8 (2.19%) 
 BTT+UMRND 7 (3.76%)  4 (2.23%) 11 (3.01%) 
 BTT+BMRND 1 (0.54%)  0 (0.00%) 1 (0.27%) 
Thyroid gland size (cm)    
 Vertical 5.5 (4.5–7)  7 (5.5–9) 6 (5–8) <0.001
 Transverse 5 (4.2–6)  6 (4.5–7.5) 5.5 (4.5–7) <0.001
 Greatest nodule size (cm) 2 (1.1–3)  2.5 (1.5–3.5) 2.3 (1.3–3.4) <0.001
 Sum of nodule sizes (cm) 3.25 (1.8–5.5)  4.4 (2.8–6.6) 3.8 (2.2–6) <0.001
Type of malignancy    
 Classic variant of PTC 54 (29.03%)  - 54 (14.79%) -
 Follicular variant of PTC 132 (70.97%)  - 132 (36.16%) 
 Thyroiditis 54 (29.03%)  39 (21.79%) 93 (25.48%) 0.112
 Lymphocytic 42 (22.58%)  27 (15.08%) 69 (18.9%) 0.136
 Hashimoto 12 (6.45%)  10 (5.59%) 22 (6.03%) 
 Subacute granulomatous 0 (0.00%)  2 (1.12%) 2 (0.55%) 
 Lymph node metastasis 11 (5.91%)  - 11 (3.01%) -
 WBC (×1000) 7.05 (5.91–8.52)  7.23 (6.00–8.60) 7.18 (5.96–8.57) 0.659
 Neutrophil (×1000) 4.14 (3.30–5.07)  4.34 (3.28–5.40) 4.19 (3.30–5.20) 0.639
 Lymphocyte (×1000) 2.09 (1.62–2.56)  2.03 (1.69–2.58) 2.06 (1.64–2.56) 0.720
 Platelet (×1000) 264 (229–309)  250 (219–299) 259 (222–305) 0.130
 NLR 1.94 (1.58–2.60)  2.03 (1.54–2.72) 2.00 (1.57–2.67) 0.555
 PLR 126.56 (104.80–154.17)  126.42 (100.77–153.82) 126.43 (101.89–153.82) 0.871
 Hemoglobin (g/dL) 13.73±1.42  13.73±1.57 13.73±1.49 0.983
 Hematocrit (%) 41.59±3.79  41.44±4.55 41.52±4.17 0.747
 RDW (%) 13.3 (12.7–13.9)  13.2 (12.7–14.2) 13.3 (12.7–14.1) 0.477
 MPV (fL) 10.28±1.20  10.26±1.07 10.27±1.14 0.883

BTT: Bilateral total thyroidectomy; CND: Central neck dissection; UMRND: Unilateral modified radical neck dissection; BMRND: Bilateral modified radical 
neck dissection; MPV: Mean platelet volume; NLR: Neutrophil/ lymphocyte ratio; PLR: Platelet/lymphocyte ratio; RDW: Red cell distribution width; WBC: 
White blood cell. Data are given as mean±standard deviation or median (1st quartile–3rd quartile) for continuous variables according to the normality of 
distribution and as frequency (percentage) for categorical variables.

Table 2. Performance of various parameters in distinguishing malignancy PTC from benign thyroid nodules

  RDW MPV NLR PLR

Cutoff >13.05 >10.15 >1.4833 >103.8545
Sensitivity 64.52% 56.45% 80.11% 75.81%
Specificity 40.22% 50.28% 24.02% 30.73%
Accuracy 52.60% 53.42% 52.60% 53.70%
PPV 52.86% 54.12% 52.28% 53.21%
NPV 52.17% 52.63% 53.75% 55.00%
AUC (95% CI) 0.478 (0.419–0.538) 0.500 (0.441–0.560) 0.482 (0.423–0.541) 0.505 (0.445–0.564)
p  0.477 0.987 0.555 0.871

AUC: Area under ROC curve, CI: Confidence intervals, MPV: Mean platelet volume, NLR: Neutrophil-to-lymphocyte ratio, NPV: Negative predictive value, PLR: 
Platelet-to-lymphocyte ratio, PPV: Positive predictive value, RDW: Red cell distribution width, PTC: Papillary thyroid carcinoma.
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Discussion
Since the 1980s, there has been a relatively stable in-
crease in the incidence of PTC in most countries with rel-
evant data[14]. Many studies have shown that complete 
blood count parameters may be valuable for diagnostic 
or prognostic purposes in various cancer types. In partic-
ular, increased RDW and MPV values have been associ-
ated with the characteristics of various cancer types[5-13]. 
In the light of the latest technological developments in 
the field of medicine, the frequency of detection of thy-
roid nodules is increasing due to the widespread use of 
high-resolution USG[15]. Although most of the detected 
nodules are benign, long-term follow-up may be required 
and it may be critical to determine whether the detected 
thyroid nodules are benign or malignant. However, in this 
study, which examined the utility of some parameters ob-
tained from complete blood count for the differentiation 
of PTC and BTN, no significant results were found for any 
of the parameters.

Studies have shown that inflammation is a risk factor for 
cancer and that chronic inflammation can lead to cancer in 
various organs[16-19]. On the other hand, the relationship 
of the RDW parameter with many inflammatory disorders 
such as Hashimoto's thyroiditis, inflammatory bowel dis-
ease, lupus, rheumatoid arthritis, pneumonia, acute pan-
creatitis, and septic shock has been demonstrated[20-27]. 
Various studies have suggested that RDW can predict 
the presence of malignancy. In these studies, it has been 
reported that RDW values increase in breast cancer, lung 
cancer, prostate cancer, and colorectal cancers[28-33]. When 
the publications on RDW and thyroid cancer are reviewed, 
although there are studies advocating that RDW is associ-
ated with malignant thyroid nodules,[34-37] there are very 
few studies focusing on PTC in particular[37].

In a retrospective study conducted on patients with inde-
terminate thyroid nodules, a strong correlation was found 
between RDW and malignancy risk, and it was reported 
that RDW was capable in distinguishing thyroid malignancy 
with a 14.1% cutoff (sensitivity: 53%, specificity: 75%)[35]. In 
a study examining RDW and MPV in differentiated thyroid 
cancer (in which PTC is a subgroup), it was reported that 
patients with differentiated thyroid cancer had higher MPV 
and RDW values than controls[38]. In two different studies 
examining RDW values in patients with thyroid nodules, 
RDW was found to be significantly higher in those with ma-
lignant nodules compared to those with benign nodules 
and controls[34,36]. In a study specific to PTC, Sevinç et al. 
[37] reported that the RDW value showed 88% sensitivity 

and 70% specificity in distinguishing PTC with an optimal 
cutoff value of 12.95% (AUC=0.718, p<0.001). In our study, 
it was determined that RDW could not predict PTC at any 
cutoff point and that values were similar in the BTN and 
PTC groups.

Tumor cells produce proinflammatory cytokines such as 
chemokines, IL-1, IL-6, and other growth factors that stim-
ulate platelet production. As a result, it has been revealed 
that platelet activation is an important trigger of angio-
genesis and increases metastatic and proteolytic activities; 
thus, making it an important factor in the development 
and prognosis of various cancers[12,13,39-41]. MPV is an in-
dicator of platelet function and activation because larger 
platelets exhibit greater metabolic and enzymatic activity 
than smaller platelets. In addition, it has long been known 
that MPV is a marker of inflammation[42]. Considering the 
effects of platelets on the development and prognosis 
of cancers, studies have been conducted on various can-
cer types to determine whether the MPV value (reflect-
ing platelet activity) can be used as a diagnostic or prog-
nostic marker[7,8,40,43,44]. These studies have reported 
higher MPV values than controls in patients with ovarian 
cancer,[7] endometrial cancer,[43] gastric cancer,[8] and 
colorectal cancer[44,45]. Previous studies examining the 
relationship between MPV and PTC reported conflicting 
results[12,13,38,46,47].

In studies comparing PTC, benign goiter, and healthy con-
trols, MPV levels were reported to be significantly higher 
in patients with PTC[12,13,38]. Contrary to these studies, it 
has been reported that there is no relationship between 
malignancy of the thyroid gland and MPV value[46]. In 
a recent study evaluating MPV value between patients 
with and without thyroid nodules, no significant differ-
ence was found between the two groups; in addition, it 
was emphasized that the MPV value was also unassoci-
ated with nodule size[48]. Although we found significant 
differences between the PTC and BTN groups in terms of 
gland and nodule sizes, these differences did not translate 
to changes in inflammatory markers. Similarly, in a study 
examining hemogram parameters in patients with PTC or 
benign nodular hyperplasia, no diagnostic relationship 
was found between MPV and PTC[49]. Furthermore, there 
are studies in the literature showing that patients with 
malignant thyroid nodules have lower MPV compared to 
healthy controls,[50] indicating a disparity from the ma-
jority of the literature. In our study, it was determined 
that MPV value did not have any diagnostic significance 
in distinguishing between PTC and BTN. Although there 
are publications in the literature reporting results similar 



274 Özdemir et al., Use of Hemogram Parameters in Thyroid Nodules / doi: 10.14744/hnhj.2022.97658

to our study, there are also studies that describe the op-
posite. Although underlying differences between patient 
groups and clinical characteristics of patients may have 
weighed in on these variations in the literature, it appears 
that much larger and more detailed studies are needed to 
determine whether these inflammatory markers actually 
have diagnostic or prognostic roles.

The retrospective and single-center design of this study 
are important limitations. Despite the exclusion of patients 
based on factors that could alter complete blood count 
results, it is evident that various other parameters may af-
fect the analyses; thus, the lack of data concerning these 
possible features is another limitation. Although our study 
purpose was to assess possible distinction between PTC 
and BTN with these parameters, the absence of a healthy 
control group must be noted as a possible limitation. The 
fact that RDW and MPV were not found to be significant in 
the differentiation of PTC and BTN in our study may be due 
to the small number of patients. Since the number of PTC 
cases was low in our study, our data may provide limited 
representation of PTC cases, especially if and when stratifi-
cation is needed for stage and/or subtype.

Conclusion
The current study shows that complete blood count pa-
rameters, including RDW and MPV, had no clinical value 
in distinguishing between PTC and BTN. To assess the pos-
sible role of such parameters, future studies should aim 
to conduct multicenter research and categorize patients 
based on various clinical parameters (stage, comorbidities, 
etc.) that could possibly influence evaluated parameters.

Ethics Committee Approval: Approval for the study was ob-
tained from Non-Interventional Clinical Trials Ethics Committee 
of Eskisehir Osmangazi University (Decision no: 08, Decision date: 
June 15, 2021).

Peer-review: Externally peer-reviewed.

Authorship Contributions: Concept: D.B.O., B.U.; Design: U.O.; 
Supervision: B.U.; Materials: A.K.; Data Collection or Processing: 
A.K., H.D.; Analysis or Interpretation: D.B.O., U.O.; Literature Search: 
A.K., H.D.; Writing: D.B.O., U.O.; Critical Review: B.U., H.D.

Conflict of Interest: None declared.
Financial Disclosure: The authors declared that this study re-
ceived no financial support.

References
1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, 

Jemal A, et al. Global cancer statistics 2020: GLOBOCAN esti-
mates of incidence and mortality worldwide for 36 cancers in 

185 countries. CA Cancer J Clin 2021;71:209–49.
2. Vaccarella S, Franceschi S, Bray F, Wild CP, Plummer M, Dal 

Maso L. Worldwide thyroid-cancer epidemic? The increasing 
impact of overdiagnosis. N Engl J Med 2016;375:614–7.

3. Du L, Wang Y, Sun X, Li H, Geng X, Ge M, et al. Thyroid can-
cer: Trends in incidence, mortality and clinical-pathological 
patterns in Zhejiang Province, Southeast China. BMC Cancer 
2018;18:291.

4. Allavena P, Sica A, Solinas G, Porta C, Mantovani A. The inflam-
matory micro-environment in tumor progression: The role 
of tumor-associated macrophages. Crit Rev Oncol Hematol 
2008;66:1–9.

5. Fu Y, Mao Y, Chen S, Yang A, Zhang Q. A novel inflammation- 
and nutrition-based prognostic system for patients with la-
ryngeal squamous cell carcinoma: Combination of Red Blood 
Cell Distribution Width and Body Mass Index (COR-BMI). PLoS 
One 2016;11:e0163282.

6. Wang Y, He SS, Cai XY, Chen HY, Yang XL, Lu LX, et al. The novel 
prognostic score Combining Red Blood Cell Distribution 
Width and Body Mass Index (COR-BMI) has prognostic impact 
for survival outcomes in nasopharyngeal carcinoma. J Cancer 
2018;9:2295–301.

7. Kemal Y, Demirağ G, Ekiz K, Yücel I. Mean platelet volume 
could be a useful biomarker for monitoring epithelial ovarian 
cancer. J Obstet Gynaecol 2014;34:515–8.

8. Kılınçalp S, Ekiz F, Başar O, Ayte MR, Coban S, Yılmaz B, et 
al . Mean platelet volume could be possible biomarker in 
early diagnosis and monitoring of gastric cancer. Platelets 
2014;25:592–4.

9. Li JY, Li Y, Jiang Z, Wang RT, Wang XS. Elevated mean platelet 
volume is associated with presence of colon cancer. Asian Pac 
J Cancer Prev 2014;15:10501–4.

10. Nakagomi H, Sakamoto I, Hirotsu Y, Amemiya K, Mochizuki H, 
Inoue M, et al. Willingness of Japanese patients with breast 
cancer to have genetic testing of BRCA without burden of ex-
penses. Breast Cancer 2016;23:649–53.

11. Kumagai S, Tokuno J, Ueda Y, Marumo S, Shoji T, Nishimura T, 
et al. Prognostic significance of preoperative mean platelet 
volume in resected non-small-cell lung cancer. Mol Clin Oncol 
2015;3:197–201.

12. Bayhan Z, Zeren S, Ozbay I, Kahraman C, Yaylak F, Tiryaki C, 
et al. Mean Platelet Volume as a Biomarker for Thyroid Carci-
noma. Int Surg 2015.

13. Baldane S, Ipekci SH, Sozen M, Kebapcilar L. Mean platelet vol-
ume could be a possible biomarker for papillary thyroid carci-
nomas. Asian Pac J Cancer Prev 2015;16:2671–4.

14. Lortet-Tieulent J, Franceschi S, Dal Maso L, Vaccarella S. Thy-
roid cancer "epidemic" also occurs in low- and middle-income 
countries. Int J Cancer 2019;144:2082–7.

15. Haugen BR, Alexander EK, Bible KC, Doherty GM, Mandel SJ, 
Nikiforov YE, et al. 2015 American Thyroid association man-
agement guidelines for adult patients with thyroid nodules 
and differentiated thyroid cancer: The American thyroid asso-
ciation guidelines task force on thyroid nodules and differen-



275Özdemir et al., Use of Hemogram Parameters in Thyroid Nodules / doi: 10.14744/hnhj.2022.97658

tiated thyroid cancer. Thyroid 2016;26:1133.
16. Waldner MJ, Neurath MF. Cytokines in colitis associated can-

cer: Potential drug targets? Inflamm Allergy Drug Targets 
2008;7:187–94.

17. Atreya I, Neurath MF. Immune cells in colorectal cancer: Prog-
nostic relevance and therapeutic strategies. Expert Rev Anti-
cancer Ther 2008;8:561–72.

18. Mantovani A, Allavena P, Sica A, Balkwill F. Cancer-related in-
flammation. Nature 2008;454:436–44.

19. Kim DK, Oh SY, Kwon HC, Lee S, Kwon KA, Kim BG, et al. Clin-
ical significances of preoperative serum interleukin-6 and C-
reactive protein level in operable gastric cancer. BMC Cancer 
2009;9:155. 

20. Gunebakmaz O, Kaya MG, Duran M, Akpek M, Elcik D, Eryol 
NK. Red blood cell distribution width in 'non-dippers' versus 
'dippers'. Cardiology 2012;123:154–9.

21. Hu ZD, Chen Y, Zhang L, Sun Y, Huang YL, Wang QQ, et al. Red 
blood cell distribution width is a potential index to assess the 
disease activity of systemic lupus erythematosus. Clin Chim 
Acta 2013;425:202–5.

22. Lee JH, Chung HJ, Kim K, Jo YH, Rhee JE, Kim YJ, et al. Red 
cell distribution width as a prognostic marker in patients 
with community-acquired pneumonia. Am J Emerg Med 
2013;31:72–9.

23. Yeşil A, Senateş E, Bayoğlu IV, Erdem ED, Demirtunç R, Kurdaş 
Övünç AO. Red cell distribution width: A novel marker of ac-
tivity in inflammatory bowel disease. Gut Liver 2011;5:460–7.

24. Lippi G, Targher G, Montagnana M, Salvagno GL, Zoppini G, 
Guidi GC. Relation between red blood cell distribution width 
and inflammatory biomarkers in a large cohort of unselected 
outpatients. Arch Pathol Lab Med 2009;133:628–32.

25. Aktas G, Sit M, Dikbas O, Tekce BK, Savli H, Tekce H, et al. Could 
red cell distribution width be a marker in Hashimoto's thy-
roiditis? Exp Clin Endocrinol Diabetes 2014;122:572–4.

26. Sadaka F, O'Brien J, Prakash S. Red cell distribution width and 
outcome in patients with septic shock. J Intensive Care Med 
2013;28:307–13.

27. Şenol K, Saylam B, Kocaay F, Tez M. Red cell distribution width 
as a predictor of mortality in acute pancreatitis. Am J Emerg 
Med 2013;31:687–9.

28. Koma Y, Onishi A, Matsuoka H, Oda N, Yokota N, Matsumoto 
Y, et al. Increased red blood cell distribution width associates 
with cancer stage and prognosis in patients with lung cancer. 
PLoS One 2013;8:e80240.

29. Warwick R, Mediratta N, Shackcloth M, Shaw M, McShane J, 
Poullis M. Preoperative red cell distribution width in patients 
undergoing pulmonary resections for non-small-cell lung 
cancer. Eur J Cardiothorac Surg 2014;45:108–13. 

30. Albayrak S, Zengin K, Tanik S, Bakirtas H, Imamoglu A, Gurdal 
M. Red cell distribution width as a predictor of prostate cancer 
progression. Asian Pac J Cancer Prev 2014;15:7781–4.

31. Seretis C, Seretis F, Lagoudianakis E, Gemenetzis G, Salemis 
NS. Is red cell distribution width a novel biomarker of breast 
cancer activity? Data from a pilot study. J Clin Med Res 

2013;5:121–6.
32. Beyazit Y, Kekilli M, Ibis M, Kurt M, Sayilir A, Onal IK, et al. Can 

red cell distribution width help to discriminate benign from 
malignant biliary obstruction? A retrospective single center 
analysis. Hepatogastroenterology 2012;59:1469–73.

33. Spell DW, Jones DV Jr, Harper WF, David Bessman J. The value 
of a complete blood count in predicting cancer of the colon. 
Cancer Detect Prev 2004;28:37–42.

34. Aktas G, Sit M, Karagoz I, Erkus E, Ozer B, Kocak MZ, et al. Could 
red cell distribution width be a marker of thyroid cancer? J 
Coll Physicians Surg Pak 2017;27:556–8.

35. Kayilioglu SI, Dinc T, Sozen I, Senol K, Katar K, Karabeyoglu M, 
et al. Thyroid nodules with atypia or follicular lesions of unde-
termined significance (AUS/FLUS): Analysis of variables asso-
ciated with outcome. Asian Pac J Cancer Prev 2014;15:10307–
11. 

36. Kuzu F, Arpaci D, Karadeniz GÇ, Emre AU, Unal M, Bahadir B, 
et al. The value of blood cell markers in patients with thyroid 
nodules including atypia of undetermined significance/fol-
licular lesion of undetermined significance cytology. Med Sci 
2018;7:386–90.

37. Sevinc B, Karahan O, Ay S, Aksoy N, Okus A. Red cell distribu-
tion width as a marker of thyroid papillary carcinoma. Transl 
Surg 2016;1:41–3.

38. Ozmen HK, Askin S, Simsek E, Carlioglu A, Arikan Ş, Utlu M. 
Mean platelet volume and red cell distribution width in differ-
entiated thyroid cancer patients. Open Med J 2019;6:94–100.

39. Kisucka J, Butterfield CE, Duda DG, Eichenberger SC, Saf-
faripour S, Ware J, et al. Platelets and platelet adhesion sup-
port angiogenesis while preventing excessive hemorrhage. 
Proc Natl Acad Sci U S A 2006;103:855–60.

40. Cho SY, Yang JJ, You E, Kim BH, Shim J, Lee HJ, et al. Mean 
platelet volume/platelet count ratio in hepatocellular carci-
noma. Platelets 2013;24:375–7.

41. Sierko E, Wojtukiewicz MZ. Platelets and angiogenesis in ma-
lignancy. Semin Thromb Hemost 2004;30:95–108.

42. Mangalpally KK, Siqueiros-Garcia A, Vaduganathan M, Dong 
JF, Kleiman NS, Guthikonda S. Platelet activation patterns in 
platelet size sub-populations: Differential responses to aspirin 
in vitro. J Thromb Thrombolysis 2010;30:251–62.

43. Oge T, Yalcin OT, Ozalp SS, Isikci T. Platelet volume as a param-
eter for platelet activation in patients with endometrial can-
cer. J Obstet Gynaecol 2013;33:301–4.

44. Kilincalp S, Çoban Ş, Akinci H, Hamamcı M, Karaahmet F, 
Coşkun Y, t al. Neutrophil/lymphocyte ratio, platelet/lympho-
cyte ratio, and mean platelet volume as potential biomarkers 
for early detection and monitoring of colorectal adenocarci-
noma. Eur J Cancer Prev 2015;24:328–33.

45. Wodarczyk M, Kasprzyk J, Sobolewska-Wodarczyk A, Wodar-
czyk J, Tchórzewski M, Dziki A, et al. Mean platelet volume as 
a possible biomarker of tumor progression in rectal cancer. 
Cancer Biomark 2016;17:411–7.

46. Dincel O, Bayraktar C. Evaluation of platelet indices as a use-
ful marker in papillary thyroid carcinoma. Bratisl Lek Listy 



276 Özdemir et al., Use of Hemogram Parameters in Thyroid Nodules / doi: 10.14744/hnhj.2022.97658

2017;118:153–5.
47. Yaylaci S, Tosun O, Sahin O, Genc AB, Aydin E, Demiral G, et al. 

Lack of variation in inflammatory hematological parameters 
between benign nodular goiter and papillary thyroid cancer. 
Asian Pac J Cancer Prev 2016;17:2321–3.

48. Erdogan Yucel E, Demiral Sezer S. Relationship between the 
neutrophil to lymphocyte ratio and the presence and size of 
thyroid nodules. Cureus 2019;11:e3866.

49. Yildiz S, Eker E, Ozturk M, Alay M. A comparison of haemogram 

parameters of patients with thyroid papillary cancer and 

nodular goiter in Van, Turkey. J Pak Med Assoc 2019;69:1642–

6.

50. Yu YJ, Li N, Yun ZY, Niu Y, Xu JJ, Liu ZP, et al. Preoperative mean 

platelet volume and platelet distribution associated with thy-

roid cancer. Neoplasma 2017;64:594–8.


