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ABSTRACT

Objective: Thyroid nodules are the most common disease of
the thyroid gland. The main objective of the present study was
to provide an answer to one question: “Is it possible to
acquite information about malignancy potential of thyroid
nodules using the tests readily available at all centers.

Materials and Methods: The present study retrospectively
reviewed preoperative results of hemogram, biochemical
parameters and pathology reports of a total 275 patients, who
underwent bilateral total thyroidectomy procedure in the
Department of General Surgery at our faculty from 2014 to
2015.

Results: The mean age was 47.60 = 12.79 (20-79) years. Of
patients, 84.7% (233) were females and 14.9% (41%) were
males. Of patients that underwent bilateral thyroidectomy,
pathologic examination revealed nodular hyperplasia in 180
patients and papillary thyroid cancer (PTC) in 95 patients.
TSH levels before surgery were lower in patients with nodular
hyperplasia compared to patients with papillary thyroid cancer
and the difference was statistically significant (p=0.003). There
was no statistically significant difference in hematological
parameters measured before surgery between the two groups.
However, platelet distribution width was significantly higher
in female patients with multicentricity compared to those
without multicentricity (p=0.047).

Conclusion: The study suggests that hemogram and
biochemical tests that are routinely performed in preoperative
workup do not easily differentiate malignant lesions from the
benign lesions. However, high platelet distribution width
(PDW) may raise the suspicion of malignant lesions with
multicentricity.
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Introduction

Early diagnosis is the only chance for cure in most
malignancies. For this reason, physicians have made
tremendous endeavors for years to find diagnostic
methods that would allow early diagnosis of cancer. Is
there a diagnostic method for papillary thyroid cancer,
which has a far better prognosis compared to most
malignancies? The question whether or not it is

OZET

Amag: Tiroid nodilleri, tiroidin en sik rastlanilan hastaligidir.
Her merkezde rahatlikla yapilabilinen tetkiklerle nodiillerin
malignite potansiyelleri hakkinda bilgi edinmek
mumkinmidir sorusu bu calismanin temel amact olmustur.

Gereg ve Yontem: Fakiltemiz genel cerrahi kliniginde
2014-2015 yillarinda bilatateral total troidektomi yapilan
275 hastanin preoperatif hemogram ve biyokimyasal
parametreleri ve patoloji raporlart retrospektif olarak
incelenmistit.

Bulgular:  Bilateral total tiroidektomi uygulanan
olgulardan 180’inin patoloji sonucu nodiler hiperplazi,
95’inin ise papiller tiroid kanseriydi(PTC). Patoloji
sonucu nodiler hiperplazi olan olgularin cerrahi Sncesi
bakilan TSH duzeyleri patoloji sonucu papiller kanser
gelenlere goére daha disikti Bu sonug istatiksel olarak
anlamli bulundu (p=0.003). Iki grup arasinda cerrahi
oncesi bakilan hematolojik parametreler acisindan
istatistiksel anlamda fark yoktu. Ancak kadin olgularda
multisentrisite olanlarda  olmayanlara  gére platelet
dagilim genisligi istatiksel olarak daha yiiksekti (p=0.047).

Sonug: Calismanin  sonucu gostermistir ki, preop
hazirlikta rutin yapilan hemogram ve biyokimyasal
tetkilerle malign benign ayrimi kolay degildir. Ancak
yiksek platelet dagiim genisligi (PDW) ile malign
karekterli kitlelerde multisentrisiteden  siiphelenmek
mimkiindir.

Anahtar Kelimeler: Papiller troid kanser,
dagilim genisligi, troid, platelet

platelet

possible to differentiate malignant from benign
nodules and acquire information about features of
thyroid nodules using the tests readily available at all
centers has been the main focus of the present study.

Thyroid nodules are the most common disease of the
thyroid gland. The finding of thyroid nodules in mote
than 50% of cases in autopsy series and finding of
small nodules using ultrasonography in thyroid glands
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that are found to be normal on palpation suggests the
importance and extensiveness of nodular goiter (a).
Either malignant or benign, the prevalence of such
lesions in general population ranges from 4 to 7%,
and 5 to 14% of these lesions has malignant character
(1). Thyroid malignancies are the most commonly
encountered endocrine malighancy and they account
for 1% of all malignancies and 0.2% of cancer-related
mortality (2). The incidence of thyroid cancer has
increased rapidly in the last few decades. There has
been also an increase in the incidence of PTC,
whereas no change has been noted in the incidence of
other thyroid cancers (3). In general, thyroid
malignancies more commonly occur in females and
papillary thyroid cancer accounts for 85-92.7% of
thyroid cancers occurring in females (4).

Most patients with a malignancy are prone to
hypercoagulobility state. In these patients, platelets
release angiogenic growth factors and predispose to
thrombosis by adhering tumor capillaties. As a result,
venous thromboembolism associated with platelet
activation occurs 4 to 6-fold more commonly, when
compared to healthy individuals (5). The factors
stimulating platelet production also cause an increase
in platelet distribution width. PDW indicates changes
in the size of platelets and it may point to active
platelet release (6).

Materials and methods

The study was performed retrospectively. 275
patients underwent bilateral total
thyroidectomy in the last 2 years were included the
study. Patients’ age, sex, pre-op TSH, fT4, fI3
and CBC levels were recorded to prepare forms.

who was

The subjects were grouped according to the
pathology as multinodular goiter cases and
papillary thyroid cancer cases. Also papillary
cancer cases were grouped according to sex,
tumor diameter, tumor characteristics and
histological variant.

Patients with a history of heamatological disorders,
renal failure, nutritional anemia or iron deficiency
were excluded from the study. None of the subjects
were receiving iron, B12 or folic acid. Also patients
who had lobectomy and pathology of the patients
with medullary thyroid cancer, follicular cancer or
anaplastic cancer were excluded from the study.

Fasting venous blood samples were drawn in the
morning after an 8-hr fast. All of the CBC analyses
were performed in the hematology laboratory of our
hospital. An automatic blood counter (Beckman-
Coulter, LH 780, USA) was used for whole blood
counts. Hormonal tests (TSH, T4, fI3) were

performed  according to  the  microparticle
chemiluminescence method wusing an Architect
i2000SR device.

The study results were transferred from forms to
SPSS 16 computer statistical analysis software and
statistical analyses were performed. Paired t-test was
used for comparison of the groups. Results were
expressed as mean T standard deviation and a p value
of <0.05 was considered statistically significant.

Results

The mean age of the study patients was 47.60 £
12.79 (20-79) years. Of these patients, 84.7% (233)
were females and 14.9% (41) were males. Of
patients that underwent bilateral thyroidectomy,
pathologic examination  revealed  nodular
hyperplasia in 180 patients and papillary thyroid
cancer (PTC) in 95 patients

Preoperative ~ hematologic and  hormonal
parameters obtained in patients that were
diagnosed with nodular hyperplasia or papillary
thyroid  carcinoma  after  bilateral  total
thyroidectomy are presented in Table 1. TSH
levels before surgery were lower in patients with
nodular hyperplasia compared to patients with
papillary thyroid cancer. The difference was
statistically significant (p=0.003). At the same
time, weight of the thyroid gland was higher in
patients with nodular hyperplasia compared to
patients with papillary thyroid cancer (p<0.001).
There was no statistically significant difference in
hematological parameters evaluated the
preoperative period between the two groups
(Table 1).

Of 95 patients with papillary thyroid cancer, 79
(83.2%) were females and 16 (16.8%) were males.
Among these patients, the largest diameter of the
cancer focus was below 1 cm in 45 patients.
Tumor characteristics and histological subvariants
are presented in Table 2 and 3 (Table 2, Table 3).

Of patients with papillary cancer, 79 were females. Of
these patients, 29 had multicentricity. Comparative
statistics of hematological and hormonal parameters
according to the presence of multicentricity in females
with papillary cancer are provided in Table 4. Platelet
distribution width was significantly higher in cases
with multicentricity (p=0.047) (Table 4).

in

Discussion

Early diagnosis is the only chance for cure in most
malignancies. For this reason, physicians have made
tremendous endeavors for years to find diagnostic
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Table 1. The table shows comparative assessment of hematological and hormonal parameters obtained before
surgery in patients who were diagnosed with nodular hyperplasia or papillary thyroid cancer after bilateral total

thyroidectomy
n Mean SD p
Age Nodular hyperplasi 180 48,49 12,63 0.114
Papillary carcinoma 95 45,93 13,01 ’
Thyroid stimulating hormone (TSH) Nodular hyperplasia 180 0,89 1,29 0.003
Papillary catcinoma 95 1,37 1,11 ’
Free thyroxine (fT4) Nodular hyperplasia 180 1,02 0,20 0.692
Papillary carcinoma 94 1,03 0,22 ’
Free triiodothyronine (fI'3) Nodular hyperplasia 100 3,32 0,87 0.157
Papillary carcinoma 59 3,13 0,57 ’
White blood cell count (103/mm?) Nodular hyperplasia 180 7,61 2,00 0.590
Papillary catcinoma 95 7,47 1,92 ’
Neutrophil /Lenphocyte ratio Nodular hyperplasia 178 2,17 1,65 0.511
Papillary catcinoma 94 2,05 1,03 ’
Red blood cell count (103/mm?) Nodular hyperplasia 180 4,95 0,44 0.768
Papillary catcinoma 95 4,97 0,44 ’
Hemoglobin concentration (gr/dl) Nodular hyperplasia 180 13,73 1,83 0.327
Papillary catcinoma 95 13,94 1,43 ’
Red cell distribution width Nodular hyperplasia 180 14,36 2,53 0.297
Papillary carcinoma 95 14,07 1,54 ’
Platelet count (103/mmb3) Nodular hyperplasia 180 256,56 61,91 0.561
Papillary carcinoma 95 261,03 57,92 ’
Mean platelet volume (fL) Nodular hyperplasia 180 8,63 1,08 0.705
Papillary carcinoma 94 8,57 1,33 ’
Platelet distribution width Nodular hyperplasia 121 16,36 1,24 0.064
Papillary carcinoma 66 15,92 1,96 ’
Thyroid weight (gr) Nodular hyperplasia 177 85,81 82,88 0.000
Papillary carcinoma 93 43,17 33,31 ’

Table 2. Tumor characteristics of the patients with
papillary cancer

methods that would allow early diagnosis of
cancer. Although some markers have been found
for some types of cancer, a desirable diagnostic
method has yet to be found. This diagnostic
method must be available for routine use, cheap
and easy to interpret. The question whether or not
it is possible to differentiate malignant from
benign nodules using the tests readily available at
all centers has been the main focus of the present

It is important to decide as how to proceed with
treatment of a patient, who has been found to
nodule, and surgeons and
endocrinologists decide on the treatment modality
according to the nodule size and morphological

Var Yok

m @
The presence of tumor capsule 59 35
Tumor Capsular invasion 35 53
Intrathyroidal spread 54 41
Multicentricity 37 58

- - - study.

Thyroid capsular invasion 24 70
Soft tissue invasion 17 78
Tumor necrosis 2 93 have a thyroid
Calcification 26 69
Lymphovascular invasion 20 74

appearance suggested by radiological images.
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Table 3. Distribution of histological subvariants
of patients with papillary thyroid cancer

n %
Diffuse sclerosing 3 3,2
Follicular variant 27 28,4
Classic 20 21,1
Oncocytic 3 3,2
Papillary microcarcinoma 41 43,2
Solid cell Variant 1 1,1
Total 95 100,0

In the literature, benign and malignant thyroid
nodules are more commonly reported in females.
Jisheng et al. (7) retrospectively evaluated 5559
patients that underwent total thyroidectomy. Of their
patients, 87% were females and 24.3% of the patients
had PTC independent from the gender. Similatly,

84.7% of 275 patients in the present study were
females and 34.5% of the patients had PTC.
Consistent with the literature, 83.2% of 95 patients
with PTC were females (8).

In a retrospective review of 107 patients that
underwent surgery, Koh et al. (9) reported thyroid
carcinoma in 8 patients and higher mean age among
patients with malignant lesion compared to those with
a benign lesion. The present study did not find any
difference in mean age between the groups, a finding
similar to that reported by Giner et al. (4).

In the study by Miccoli et al. (10) that evaluated 998
patients, thyroid cancer was found to be significantly
more prevalent in euthyroid patients compared to
patients with thyrotoxicosis. In the present study,
TSH levels were significantly lower in patients with
nodular hyperplasia compared to patients with PTC
(p<0.003), whereas T3 and T4 levels did not show
significant difference.

Table 4. Comparative statistics of hematological and hormonal parameters according to the presence of

multicentricity in females with papillary cancer

Multisentrite n Mean SD p
Age yes 50 45,44 14,51
0,944
no 29 45,66 10,16
Thyroid stimulating hormone (TSH) yes 50 1,37 1,21 0.242
no 29 1,69 1,06 ’
Free thyroxine (fT4) yes 50 1,02 0,27 0.840
no 29 1,03 0,12 ’
Free triiodothyronine (fI'3) yes 50 3,13 0,66 0519
no 29 3,01 0,39 ’
White blood cell count (103/mm?) yes 50 7,67 2,13 0.195
no 29 7,08 1,55 ’
Neutrophil/Lenphocyte ratio yes 50 2,19 1,30 0.199
no 29 1,86 0,57 ’
Red blood cell count (103/mm?) yes 50 4,89 0,39 0.301
no 29 4,81 0,35 ’
Hemoglobin concentration (gr/dl) yes 50 13,59 1,26 0.935
no 29 13,61 1,29 ’
Red cell distribution width yes 50 14,11 1,68 0.890
no 29 14,16 1,47 ’
Platelet count (103/mmb3) yes 50 263,94 57,83 0.607
no 29 270,83 55,95 ’
Mean platelet volume (fL) yes 50 8,52 1,52 0.779
no 29 8,01 1,06 ’
Platelet distribution width yes 50 15,58 2,09 0.047
no 29 16,56 0,82 ’
Thyroid weight (gr) yes 50 39,15 30,81 0.982
no 29 38,98 31,09 ’
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Multicentricity in thyroid cancer can be defined as the
presence of thyroid cancer in more than one location
in two thyroid lobes. The present tests used in routine
practice are not capable of detecting multricentricity
particularly in microcarcinomas, which cannot be
detected on palpation and show an insidious clinical
course (11). The detection of multicentricity in
thyroid cancer is important as it may affect treatment
methods to be used. The studies in the literature
report a multicentricity rate for papillary thyroid
carcinoma ranging from 9.5% to 24.9%, and the rate
of multricentricity was 38.9% in the present study (12,
13).

Pathological subtype is another factor affecting
prognosis of papillary thyroid cancer. Girardi et al.
(8) evaluated 517 patients with papillary thyroid
cancer in their study, in which papillary
microcarcinoma, classical type and follicular subtype
accounted for 82.9% of the patients. These three
subtypes accounted for 92.7% of the patients in the
present study; however, different from this study,
follicular subtype was more prevalent than the
classical subtype (7).

The factors stimulating platelet production also cause
an increase in platelet distribution width. PDW
reflects the increase in the size of the platelets and
points to the release of active platelets (6). Increased
thrombotic activity can predispose patients to
thrombosis and cause problems in some patients.
There are studies in the literature treporting a
relationship between high PDW and ischemic heart
disease. In addition, it can cause vaso-occlusive
episodes in patients with sickle-cell anemia (14,15).

Inflammation is a necessary and normal process in
the development and advancement of cancer (16).
Angiogenesis, inhibition of apoptosis, increased
cellular proliferation and decreased resistance against
oxidative stress can be regarded as biological effects
of inflaimmation (17). As a result, platelets play an
important role in the pathogenesis of cancer through
angiogenic, metastatic and proteolytic activities in the
background of inflammation (18).

There are a very few studies in the literature regarding
the relationship between PDW and malignancies.
There is even no study that evaluated the association
of PDW with papillary cancer. Karagéz et al. (19)
compared patients with lung cancer with healthy
individuals and reported high PDW levels in patients
with a malignancy. In the same study, MPV was
similar in patients with malignancy and healthy
individuals. Baldane et al. (20) compared preoperative
and postoperative MPV values between patients with
PTC and those with nodular goiter and found high
MPV values in patients with PTC. In addition, MPV

values decreased in the postoperative period in
patients with PTC and remained unchanged in
patients with papillary thyroid carcinoma. In the
present study, PDW and MPV values did not
significantly differ between healthy individuals and
patients with papillary carcinoma; however, when
patients with multicentricity were compared to those
without multicentricity, females with multricentricity
had higher PDW values (p <0.047).

The burning question is whether or not PDW could
serve as a diagnostic marker for multicentricity.
Further studies are required to say “Yes” to this
question. It is recommended to check PDW values in
female patients while deciding surgery and cast
suspicion of multicentricity if PDW is elevated.
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