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Although thyroid cancers are quite rare in the population, thyroid nodules are 
common and about 5 % of all thyroid nodules are reported to be malignant. Factors 
predisposing to thyroid malignancies are different, one of them being ionizing 
radiation. We evaluated 2225 patients with a thyroid mass between the years 1996-
2001 in our thyroid outpatient clinic and fine needle aspiration biopsy (FNAB) was 
performed to 2012 cases who accepted. Among all cases FNAB revealed malignancy 
in 59 patients. In this study we aimed to deliniate the histopathological pattern of 
thyroid cancers in the Southern Marmara region in the last decade and compare it 
with our previous results obtained with a similar analysis conducted between the 
years 1985-1995. We found a statistically insignificant increment in papillary thyroid 
cancer frequency while follicular and anaplastic thyroid cancers were decreasing and 
medullary cancer was unchanged. In conclusion, the increment in papillary/follicular 
ratio might be due to iodine replacement procedures which were obliged and 
supported by the goverment in recent years and more importantly to the possible 
effect of radiation fallout that occured in Chernobyl in 1986 which Turkey might be 
affected as well as the other countries being in the neighbourhood. 
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Introduction 

Thyroid cancer is a rare condition with an inci-
dence of 0.004 % per year according to the Third 
National Cancer Survey (1). It accounts for appro-
ximately 1 % of all malignant tumors. Thyroid 
nodules are extremely common, particularly among 
women. In adult population the prevalance rate has 
been estimated to be 4-7 % with a female to male 
ratio of 4:1. Although most of the thyroid nodules 
are benign, it is important to separate them from 
those that are likely to be malignant. In this context, 
medical history, physical examination, thyroid  

function tests, ultrasonography and radionuclide 
imaging are of limited use. Fine needle aspiration 
biopsy (FNAB) is the most reliable method and the 
major diagnostic tool for the identification, if per-
formed in experienced hands and aspirates eva-
luated by experienced cytopathologists (2,3). 

A medical history of exposure to external radiation 
for therapeutic purposes, particularly during child-
hood for benign head and neck conditions, is asso-
ciated with an increased risk of thyroid cancer 
(4,5). A thyroid nodule in such an individual was 
reported to be malignant in 33-37% of the cases 
(6). The association with internal 131I exposure is 
less clear; however, studies conducted after the 
Chernobyl accident indicate that this exposure 
increases the incidence of thyroid cancer especially  
if it occurs in younger ages and this might be 
related to a greater carcinogenic sensitivity of 
young thyroid glands, compared to lowered growth 
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potential of adult thyroid follicular cells (7). As a 
result of the accident, an entire population in a 
large geographic area including Turkey and many 
other countries in the neighbourhood is under risk. 
This exposure has raised an important public 
health problem regarding the medical value of 
screening for thyroid diseases, particularly nodular 
ones (4). 

The aim of this study is to evaluate the changing 
histopathological patterns of thyroid cancers in 
nodular goitre in the Southern Marmara region of 
Turkey around the city of Bursa after the year 1995 
and to determine if there is a change in their 
frequencies in the last decade compared to the 
previous one. 

Subjects and Methods  

During the period 1996 - 2001, 2225 patients were 
evaluated and followed up in the “Thyroid Out-
patient Clinic” of Uludağ University Medical School 
Department of Endocrinology and Metabolism, 
with a diagnosis of single or multiple thyroid nodules. 

All patients were examined by an endocrinologist 
on their first admissions. A complete record was 
filled for each patient including information about 
the complaints, medical history, physical examina-
tion, ultrasonographic and radionuclide imaging 
findings and blood analysis including TSH, free 
T3, free T4, thyroglobulin and/or calcitonin.  

After these procedures, 2012 patients underwent, 
213 refused FNAB. Three experienced endocrino-
logists performed the FNABs without local anes-
thesia by using a 21 gauge needle attached to a 20 
ml disposible syringe while the patients were posi-
tioned supine with the neck slightly hyperexten-
ded. Palpable nodules in the thyroid gland were 
fixed between the 2 fingers of one hand, the needle 
was inserted into the lesion. If the nodule could not 
be palpated FNAB was done under ultrasono-
graphy. More than one aspirations were made for 
each nodule. The aspirates were expressed onto 
microscope slides. All the smears were dried in the 
air and stained with May- Grünwald Giemsa stain. 

All of the smears were interpreted by the same 
cytopathologist and classified according to World 
Health Organisation (WHO) classification (8). The 
cytological diagnoses were classified into four 

categories as benign, suspicious, malignant and 
insufficient material for diagnosis. In cases of 
insufficient material, patients underwent a second 
FNAB. Patients with suspicious and malignant 
cytologies underwent surgery. After the patho-
logical evaluation of these surgical materials; we 
investigated the age, gender and histopathological 
distribution of the thyroid cancer cases and com-
pare the results with the previous decade.  

The numerical values were given as mean ± 
standard deviations. Statistical analysis was done 
with Chi-square and Fischer exact tests. p values < 
0.05 were considered to be statistically significant. 

Results 

Among 2012 patients who underwent FNAB, 59 
patients (2.9 %) had suspicious and malignant 
cytology. Of these 59 patients 37 (62.7%) were 
females and 22 (37.3%) were males with a F/M 
ratio of 1.68:1. The mean age of the patients was 
48.7 ± 16.3 years. When the records of these pa-
tients were reviewed, swelling in the neck, palpi-
tation and dysphagia were the most frequent 
complaints on admission.  

The ultrasonographic examination of these patients 
revealed multiple nodules in 57.5 % and single 
nodule in 42.4 %. Among all nodules 31.7 % was 
solid, 19.5 % was cystic, 9.7 % was calcific in 
nature. A mixture of solid, cystic and calcific com-
ponents were detected in 39.1 % of the patients. 
The radionuclide imaging indicated hyperactive 
nodules in 8 %, hypoactive nodules in 60 % and 
normoactive nodules in 32 % of the cases. 

All 59 patients underwent thyroidectomy and both 
histopathological evaluations and tumor, lymph 
node and metastasis (TNM) classifications were 
performed (1). Tumor diameter was <1 cm (T1) in 
7.8 % , between 1 to 4 cms (T2) in 44.7 % and >4 
cms (T3) in 31.5 %. Lymph node involvement was 
present in 36.8 % of the patients. Distant me-
tastasis (T4), mainly to lungs and bones was 
present in 15.7 % at the time of diagnosis.    

The histopathological evaluation of the thyro-
idectomy materials according to WHO classifi-
cation revealed papillary carcinoma in 64.3 %, fol-
licular carcinoma in 16.8 %, medullary carcinoma 
in 5.1 %, anaplastic carcinoma in 3.4 %, mixed 
papillary and follicular types in 8.4 % and 
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lymphoma of the thyroid in 1.7 % of the cases. The 
histopathological distribution of the cases are indi-
cated in Figure 1 with female and male ratios. In a 
previous study (2) conducted in our department 
between the years 1985 and 1995, the percentages 
of different cancer types were as follows; papillary 
carcinoma 48.7 %, follicular carcinoma 24.3 %, 
medullary carcinoma 6.41 %, anaplastic carcinoma 
10.2 %, metastatic carcinoma 10.2 %. Comparison 
of the previous and recent frequencies of different 
histopathological types of thyroid cancers are 
shown in Figure 2. There was no statistically 
significant difference between these two data 
(p>0.05).  

Frequency ( %) 
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Figure 1. The histopathological distribution of the cases with female 
and male ratios between the years 1996 - 2001. 
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Figure 2. The comparison of the previous and recent frequencies of 
different histopathological types of thyroid cancers  (p>0.05). 

Discussion 

Since Turkey is an iodine deficient country as a 
whole including Southern Marmara region, thyroid 
diseases especially thyroid nodules are quite 
frequent in the population. 90-140 thousand 
individuals are estimated to have thyroid nodules 
in our city Bursa, with a population of 1958529. 
Thyroid nodules range from benign lesions to 
malignant tumors and it is important to detect and 
treat the malignant ones to prolong patient’s life 
and increase it’s quality. 

Initial symptoms such as rapid nodule growth, 
hoarseness, dysphagia and pain may indicate local 
tissue invasion by tumor but may not be present in 
patients with thyroid cancer or may be seen in 
benign conditions as well (9). This was also the 
situation for our cases. Although there were 
symptoms like swelling in the neck, palpitation, 
dysphagia, hoarseness, dyspnea in our patients 
with malignant nodules on admission, these were 
also similar in benign ones.  

The first step in the laboratory evaluation for 
thyroid nodules is the measurement of serum TSH 
levels. If TSH level is supressed a scintigraphy 
should be performed for confirming the diagnosis 
of a hyperfunctioning nodule in which thyroid 
cancer is extremely rare (10). In our patient group 
8 % of the patients had one or more hyperactive 
nodules in their scintigraphies. As shown by other 
studies hypoactive nodules have a higher risk for 
thyroid cancer as is the case in our study group 
with a rate of 60 % (1). 

Ultrasonography is a noninvasive useful method 
for evaluating the nature of nodules. Single, solid, 
hypoechoic, calcific nodules and nodules with 
irregular or poorly defined margins on ultrasono-
graphy are most likely to be malignant (11). The 
ultrasonographic examination of our patients re-
vealed 31.7 % solid, 9.7 % calcific nodules. A 
mixture of solid, cystic and calcific components 
were detected in 39.1 % of the patients. Among all 
patients 42.4 % had a single nodule. These results 
indicate that ultrasonography is not a reliable me-
thod for the discrimination of benign and malignant 
lesions.  

FNAB is the single most accurate procedure for 
differentiating benign from malignant thyroid 
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nodules. It has an important role in the evaluation 
and management of nodular thyroid diseases (12, 
13). In our study FNAB indicated a false-positive 
rate of 5 %, a false-negative rate of 3 %, a sen-
sitivity of 95 % and a spesificity of 93 %. These 
results are also consistent with data from other 
centers (14). In a study conducted a decrease in the 
percentage of surgical treatments from 67 % to 43 
% with a 20 % reduction in the cost of care by the 
introduction of FNAB (15). After performing FNAB 
routinely in our center, thyroid cancer rate per 
operation increased. This rate was approximately 4 
% and 7.6 % before and after the introduction of 
FNAB, respectively (2).  

Approximately 4-5 % of thyroid nodules are 
reported to be malignant in different studies (2, 
10,16). In our series this was found to be 2.9 %.  
Among malignant cases 62.7 % were females, 37.3 
% were males with a F/M of 1.68:1. F/M in our 
previous study was 2:1(2). The decrement in the 
ratio, indicated an increment of thyroid cancer 
prevalance rate in general in the favor of male 
subjects with thyroid nodules.  

In our study 64.2 % of all malignancies were pa-
pillary carcinomas. This percentage is similar to 
other reports from other countries (17-19). When 
these data were compared to our data of the pre-
vious decade, we observed an increment in the 
favor of papillary carcinoma although statistically 
insignificant (2). On the other hand follicular car-
cinoma showed again a statistically insignificant 
decrement. The papillary/follicular ratio increased 
from approximately 2 to 4. One possible expla-
nation may be the increased efforts on iodine 
replacement procedures in food and salt in recent 
years in Turkey, including our district (1,4). 
Another reason may be due to exposure to ra-
diation fallout during and after Chernobyl nuclear 
reactor accident that occured in 1986. It has been 
reported that there is a significant trend for the 
proportion of different organ cancers including 
thyroid to increase over time after this disaster 
(20). Gene mutations involving the RET proto-
oncogene and less frequently TRK, have been 
shown to be causative events specific for papillary 
cancer. RET activation was found in nearly 70 % 
of the patients who developed papillary thyroid 
carcinomas following Chernobyl accident (21). In 
a study reported from Belarus, F/M ratio was 
reported to be 1.6:1 which was similar to our result 

(18). This point also might indicate the possibility 
of radiation exposure in our district. The frequency 
of medullary carcinoma was found to be similar 
within years. The statistically insignificant derce-
ment in the frequency of anaplastic carcinoma 
might be due to iodine replacement procedures 
since a higher frequency of anaplastic carcinoma 
had been reported in iodine insufficient areas (2).  

Our results of the comparison of the data of two 
decades indicated a change in the histopathological 
pattern of thyroid cancers although they did not 
reach statistical significance. Thyroid cancers have 
an increasing frequency and their relationship with 
radiation exposure although uncertain, indicates a 
possibly growing public health problem. To eva-
luate the underlying factors leading to changes in 
the frequency of thyroid cancers, effecting their 
histopathological distribution and the possible role 
of radiation fallout, long term follow-up periods 
for patients with nodular thyroid lesions should be 
carried out.  

References  
1. Greenspan FS. The thyroid gland. Basic and Clinical 

Endocrinology. 6th edition (Eds: Greenspan FS, Gardner 
DG). New York, McGraw Hill companies, 2001: 201-273. 

2. Ertürk E, Tuncel E, Yerci O, Gursoy N, Imamoglu S, 
Korun N, Arınık A. A retrospective analysis of thyroid 
cancer. J Environ Pathol Toxicol Oncol 15 (2-4): 245-249, 
1996. 

3. Ertürk E, Tuncel E, Yerci Ö, Gursoy N, Imamoglu S, 
Arınık A. Fine needle aspiration biopsy in the evaluation 
of nodular thyroid disease. Turk JEM 1(1): 8-12, 1997. 

4. Bucci A, Shore-Freedman E, Gierlowski T, Mihailescu D, 
Ron E, Schneider AB. Behavior of small thyroid cancers 
found by screening radiation- exposed individuals. J Clin 
Endocrinol Meta 86(8): 3711-3716, 2001. 

5. Shore RE, Hildret N, Dvoretsky PM, Andresen E, 
Moseson M, Pasternack B. Thyroid cancer among persons 
given X ray treatment in infancy for enlarged thymus 
gland. Am J Epidemiol 137: 1068-1080, 1993.  

6. DeGroot LJ, Reilly M, Pinnameneni K, Refetoff S. Retro-
spective and prospective study of radiation induced 
thyroid disease. Am J Med 74: 852-862, 1983.  

7. Williams ED. Radiation induced thyroid cancer. Histo-
pathology 23(4): 387-389, 1993. 

8. Hedinger CE, Williams ED, Sobin LH. The WHO histo-
logical classification of thyroid tumors: a commentary on 
the second edition. Cancer 63(5): 908-911, 1989. 

9. Burch HB. Evaluation and management of solid thyroid 
nodule. Endocrinol Metab Clin North Am Thyroid cancer I 
(Ed: Burman K) WB Saunders, 24(4): 663-710, 1995. 



   
 

111 

ORIGINAL ARTICLE 

10. Castro MR, Gharib H. Thyroid nodules and cancer. When 
to wait and watch, when to refer. Postgrad Med 107(1): 
113-124, 2000. 

11. Gallowey RJ, Smallridge RC. Imaging in thyroid cancer. 
Endocrinol Metab Clin North Am Thyroid cancer II. (Ed: 
Burman K) WB Saunders, 25 (1): 93-113, 1996. 

12. Miller JM, Hamburger JI, Kini S. Diagnosis of thyroid 
nodules: Use of fine needle aspiration and needle biopsy. 
JAMA 241(5): 481-484, 1979.  

13. Oertel YC. Fine-needle aspiration and the diagnosis of 
thyroid cancer. Endocrinol  Metab Clin North Am Thyroid 
cancer II. (Ed: Burman K) WB Saunders, 25: 1, 66-91, 
1996. 

14. Bülbül M, Tutan T, Çetiner S, Küçükali İ, Bülbül E. 
Tiroid nodüllerinde ince iğne aspirasyon biyopsisinin tanı 
ve tedavideki değeri. Endokrinolojide Yönelişler 5: 29-33, 
1992.  

15. Gharib H. Diagnosis of thyroid nodules by fine needle 
aspiration biopsy. Current Opin Endocrinol Diab 3: 433-
438, 1996.  

16. Mazafferi E, Los Santos ET, Rofagha-Keyhani S. Diagno-
sis and management. Med Clin North Am 77: 517-538, 1993.  

17. Robbins J, Merino MJ, Boice JD Jr. Thyroid cancer: A 
lethal endocrine neoplasm. Ann Intern Med 115(2): 133-
147, 1991. 

18. Chonkick GD, Petti GH Jr. Treatment of thyroid carci-
noma. Laryngoscope 102(5): 486-491, 1992. 

19. Busnardo B, De Vido D. The epidemiology and etiology 
of differentiated thyroid carcinoma. Biomed Pharmacother 
54(6): 322-326, 2000. 

20. Zhumadilov Z, Gusev BI, Takada J, Hoshi M, Kimura A, 
Hayakawa N, Takeichi N. Thyroid abnormality trend over 
time in northeastern regions of Kazakistan, adjacent to the 
Semipalatinsk nuclear test side: a case review of patholo-
gical findings for 7271 patients. J Radiat Res 41(1): 35-44, 
2000. 

21. Pacini F, Vorontsova T, Molinaro E, Shavrova E, Agate L, 
Kuchinskaya E, Elisei R, Demidchik EP, Pinchera A. 
Thyroid consequences of the Chernobyl nuclear accident. 
Acta Paediatr Suppl. 88(433): 23-27, 1999. 

  

 

 

 

 

 


