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Abstract: The aim was to study the epidemiological, pathological parameters and survival of patients with thyroid 

malignancy. It is a retrospective review of all patients of thyroid malignancy who were managed at our institution. Chi-

square test was used for statistical analysis & Kaplan – Meier method was used for calculating survival. A total of 182 

patients were included in the study. Parameters evaluated  included age, sex, predisposing factors if any, fine needle 

aspiration cytology diagnosis, nodal status at presentation, intraoperative findings, final histopathological  diagnosis, 

perioperative complications, follow up  and survival. Papillary carcinoma was the commonest malignant lesion with a 

frequency of 87.91% followed by 7.91% for follicular carcinoma, 3.29% medullary carcinoma, 0.89% anaplastic 

carcinoma. Female predominance was seen (M: F - 5.06:1). The 5 year & 6 year survival rates were 89% and 73 % 

respectively. The most common postoperative squeal observed was temporary hypocalcaemia seen in 15% patients, 

followed by permanent hypocalcaemia seen in 8.79%. Temporary recurrent laryngeal nerve palsy was seen in 6.59% 

patients while permanent recurrent laryngeal nerve paralysis was seen in 4.39% patients. Thyroid malignancies affect all 

age groups.  There was decreased morbidity after lobar or subtotal thyroidectomy as compared to total thyroidectomy.    

Keywords: Papillary carcinoma, Morbidity, Female predominance, Nodule size, Tumor recurrence, Thyroidectomy. 

 

INTRODUCTION 

Malignancies of thyroid gland are the most 

common malignancies of the endocrine system [1]. 

These can be follicular, papillary, medullary, anaplastic 

and other rare varieties like mucinous, squamous cell, 

and mucoepidermoid carcinomas [2, 3]. Thyroid 

nodules are approximately more common in women 

than in men [4]. The median age at diagnosis is 47 

years, with a peak in women at 45 to 49 years and in 

men at 65 to 69 years [5]. Papillary carcinoma is the 

most common type of thyroid malignancy, accounting 

for 65–80% of all thyroid cancers [6, 7]. New nodules 

develop at a rate of approximately 0.1% per year 

beginning in early life, but at a much higher rate (~2% 

per year) after exposure to head and neck irradiation [7, 

8]. Follicular and anaplastic thyroid carcinomas occur 

more commonly in areas of endemic goiter [9, 10]. 

Additionally, two particularly important risk factors, 

exposure to radiation and a family history of thyroid 

cancer, have been studied extensively in world literature 

[12, 13].  

 

Prolonged survival, even with recurrent 

disease, has led to controversy regarding the extent of 

thyroidectomy for patients with well-differentiated 

thyroid carcinomas [14]. Total thyroidectomy is 

considered as the surgical option for papillary and 

medullary carcinomas [15, 16] and hemi thyroidectomy 

is considered as the surgical option for follicular and 

hurthle cell neoplasms [17, 18]. A study reported that 

10-year relative survival rates for patients with 

papillary, follicular, and Hürthle cell carcinomas were 

93%, 85%, and 76% respectively [1]. This study aimed 

to retrospectively review the cases of thyroid 

malignancies operated in a tertiary care Centre with 6 

yrs. of follow up to study the epidemiological, 

pathological and survival rates in various thyroid 

malignancies. 

 

MATERIALS AND METHODS 

Total 182 patients were included in this study. 

Parameters evaluated included age, sex, predisposing 

factors like family history of thyroid cancer, associated 

with other carcinoma. Diagnosis was made with nodal 
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status at presentation, Fine needle aspiration cytology 

used for making diagnosis, intraoperative findings, and 

final histopathology. Cases of thyroid malignancies 

previously operated in our institute in last 8yrs and on 

regular post-operative follow up were included in the 

study by studying the hospital records retrospectively. 

Patients with age ranging from 28 to 75 were taken and 

have been managed as per institutional protocol. All the 

patients were evaluated with a detailed history and 

clinical examination at the time of presentation and then 

investigated with the routine hemogram, serum 

electrolytes, liver and renal function tests along with 

thyroid function tests, radiological evaluation with 

ultrasonography of neck and computerized tomography 

of neck, fine needle aspiration cytological examinations 

and radioiodine scans preoperatively. 

 

The work up also included routine work up for 

general anesthesia and detailed metastatic work up pre-

operatively. Neck dissections were done along with the 

primary surgery in all those patients with clinically 

palpable FNAC proven cervical lymphadenopathy and 

in patients with clinically suspicious involved lymph 

nodes intraoperative. Surgical specimens were 

investigated with histopathological examination. Post 

operatively patients were kept on follow up and were 

routinely investigated with serial ultrasonography, 

thyroglobulin levels and radioiodine scans. Majority of 

the surviving patients are still under institutional follow 

up. 

 

RESULTS 

Papillary carcinoma was the commonest 

malignant lesion with a frequency of 87.91% followed 

by 7.91% for follicular carcinoma, 3.29% medullary 

carcinoma, 0.89% anaplastic carcinoma.  

 

 
Fig. 1: Frequency of different thyroid carcinomas 

 

Female predominance was seen (M: F - 5.06:1). 

 

 
Fig. 2: Complications of thyroidectomy 



 

Grace Budhiraja et al., Sch. J. App. Med. Sci., 2015; 3(2A):530-537 

    532 

 

 

The most common postoperative squeal 

observed was temporary hypocalcaemia seen in 15% 

patients, followed by permanent hypocalcaemia seen in 

8.79% .Temporary recurrent laryngeal nerve palsy was 

seen in 6.59% patients while permanent recurrent 

laryngeal nerve paralysis was seen in 4.39% patients. 

Papillary thyroid carcinoma is the most common 

malignant thyroid neoplasm in countries with sufficient 

iodine diets and comprises up to 80% of all thyroid 

malignancies. It occurs in all age groups but is most 

common in the 3rd to 5th decades. 

 

A total of 182 patients were included in the 

study by retrospective hospital record review.  

 

 
Fig. 3: Number of patients according to sex 

 

The age of the patients ranged from 18 to 75 years with 30 males (16%) and 152(84%) females. 

 

 
Fig. 4: Thyroid function test 

 

Thyroid function tests were done on all those 

patients at presentation who showed euthyroid state in 

174 patients. The 6 patients were found to be 

hyperthyroid and 2 patients to be hypothyroid. Total 

thyroidectomy was done in 180 patients. Rest 2 patients 

of anaplastic carcinoma were treated with palliative 

treatment. Post-operative histopathology showed 

papillary carcinoma to be the most common malignant 

lesion with a frequency of 87.91% followed by 

follicular carcinoma in 7.91% of patients, medullary 

carcinoma 3.29% of patients and anaplastic carcinoma 

in 0.89% of patients.  

 

Table-1: Distant metastasis 

Metastasis Number of patients 

Laryngotracheal invasion 33 

Lymph node metastases 56 

Bilateral lymph node metastases 23 among lymph node metastasis patients 
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Laryngotracheal framework invasion was 

found in 33 patients. Lymph node metastases were 

found in 56 patients and among them 23 patients had 

bilateral lymph node metastases. Lymph node 

metastasis without obvious thyromegaly was found in 

16 patients and systemic metastasis .as found in 23 

patients. 

 

Discrepancy between pre-operative FNAC and 

postoperative histopathology was found in 21 patients.  

 

 
Fig. 5: Organs involved 

 

Table-2: Parathyroid co-surgery 

Parathyroid gland co-surgery Number of patients 

One parathyroid was preserved 52 

Parathyroid  reimplantation 15 

 

Coexistent Lymphocytic thyroiditis was seen 

on histopathological examination in 38 patients. 

Clinical evaluation, thyroglobulin monitoring, serial 

USG & radioiodine scanning were done for 

postoperative monitoring.  

 

Post-operative hematoma was observed in 4 

patients. Average 5 years survival rates observed in 

differentiated thyroid carcinomas was 89%.  

 

Table-3: Radiotherapy treatment 

Radiotherapy Number of patients 

Radioiodine ablation 92 

Underwent radioiodine ablation for the 

second time 

26 

 

 
Fig. 6: Malignant Thyroid carcinomas and nodule size 
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Of that 1.0 to 1.9 cm in diameter, 10.5% were 

cancerous. In contrast, of those >2.0 cm, 15% were 

cancerous (p< .01). However, nodules 2.0 to 2.9, 3.0 to 

3.9, and >4 cm were cancerous in 14%, 16%, and 15% 

of cases, respectively, demonstrating no graded increase 

in risk beyond the 2-cm threshold.  

 

 
Fig. 7: Different carcinoma showing variation in nodule size with the % of malignant patients 

 

When malignant, the proportion of papillary 

carcinoma decreased (nodules 1.0-1.9 cm, 92% of 

cases; 2.0-2.9 cm, 88%; 3.0-3.9 cm, 83%; >4 cm, 74%, 

while follicular carcinoma increased (1.0-1.9 cm, 6%; 

2.0-2.9 cm, 7%; 3.0-3.9 cm, 12%; >4 cm, 16% (p< .01) 

as nodules enlarged. Nodules size did not influence 

cytology distribution or risk of false-negative aspirates. 

 

DISCUSSION 

Epidemiologic studies have reported the 

prevalence of palpable thyroid nodules to be 

approximately 5% in women and 1% in men living in 

iodine-sufficient parts of the world [19, 20]. Palpable 

nodules increase in frequency throughout life, reaching 

a prevalence of approximately 5% in the population 

aged 50 years and older [21, 22]. Thyroid nodules are 

approximately more common in women than in men 

[4]. Thyroid carcinoma is 6th most common 

malignancy in women and its incidence is getting up by 

6.2 %per year [23].  

 

Thyroid carcinoma has 3 main histologic 

types: differentiated (including papillary, follicular, and 

Hürthle cell), medullary, and anaplastic (aggressive 

undifferentiated tumor) [24]. 

Papillary and follicular cancer compromises 

the 90 percent of all thyroid cancers [25]. A study in 

America conducted for thyroid abnormality and 5 year 

follow up showed results for 53,856 patients who were 

treated for thyroid carcinoma , 80% had papillary 

carcinoma, 11% had follicular carcinoma, 3% had 

Hürthle cell carcinoma, 4% had medullary carcinoma, 

and 2% had anaplastic thyroid carcinoma [1]. Although 

thyroid carcinoma occurs more often in women, 

mortality rates are higher for men, because men are 

usally diagnosed in older ages [26, 27].  

 

Exposure to ionizing radiation is the only 

known environmental cause of thyroid carcinoma, 

usually causing papillary carcinoma [28]. The thyroid 

gland is the only organ linked to risk at approximately 

0.10 Gy by convincing evidence [8]. Short-lived 

radioiodines were potent thyroid carcinogens in children 

with history of ionizing radiation particularly those 

younger than 10 yrs [29].  

 

Family history, long standing goiters are other 

studied risk factors [30, 31]. The loss of chromosomes, 

or aneuploidy, has been noted in 10% of all papillary 

carcinomas, but is present in 25% to 50% of all patients 

who die as a result of these lesions [32]. Similarly, the 

chromosome abnormality is associated with follicular 

adenoma is due to loss of the short arm of 11th 

chromosomeand  transition to a follicular carcinoma 

seems to involve deletions of 3p, 7q, and 22q [33, 34]. 

There genetic changes have also been associated with 

certain types of thyroid carcinoma [35]. Mutations 

within the mitogen-activated protein kinase (MAPK) 

pathway play important role in papillary thyroid cancer 

[36]. Additionally, rearrangements or activation of RET 

or BRAF proto-oncogenes, which can also activate 

MAPK, are often found in papillary thyroid cancer [37, 

38]. 

 

Differentiated (i.e., papillary, follicular, or 

Hürthle cell) thyroid carcinoma is commonly presents 

as a solitary thyroid nodule which remains 

asymptomatic for long periods. Approximately 50% of 

the malignant nodules are discovered during a routine 

physical examination, by serendipity on imaging 

studies, or during surgery for benign disease. 

Remaining 50% are noticed first by the patient, usually 

as asymptomatic nodules [21, 39]. 
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Ultrasonography is considered as the standard 

radiological tool for evaluation of suspicious thyroid 

nodules [40]. Suspicious criteria that are found on using 

ultrasound include central hyper vascularity, micro 

calcifications, and irregular bordersm [28]. Fine-needle 

aspiration (FNA) is the preferred procedure for the 

evaluation of  suspicious thyroid nodules [28, 41]. 

Limitations of  FNAC examination include sometime it 

gives false negative results [42]. 

 

Tumor recurrences depend on initial therapy 

and other prognostic variables. Approximately 30% of 

patients with differentiated thyroid carcinoma are found 

to have tumor recurrences during several decades. 66% 

of recurrences are found to occur within the first decade 

after initial therapy. Recurrence rates are 2 times higher 

with locally invasive tumors. 33% of patients with these 

tumors die of cancer within a decade [43]. 

 

Enlarged cervical lymph node may be the only 

sign of thyroid carcinoma. In these patients, multiple 

nodal metastases are usually found at surgery [44]. It is 

approximated that 10% of patients with papillary 

carcinoma and 25% of those with follicular carcinoma 

develop distant metastases. Approximately 50% of 

these metastases are present at diagnosis [45].  

 

The FNA cytologic diagnosis of follicular 

neoplasm is a benign follicular adenoma in 80% of 

cases. However, 20% of patients with follicular 

neoplasms are ultimately diagnosed when the final 

pathology is assessed. Total thyroidectomy is recom-

mended only if invasive cancer or metastatic disease is 

apparent during surgery or if the patient chooses total 

thyroidectomy to avoid a second procedure [28]. 

Completion thyroidectomy is also recommended for 

tumors that, on final histologic sections after lobectomy 

plus isthmusectomy, are minimally invasive follicular 

carcinomas; minimally invasive cancer often requires 

examination of at least 10 histologic sections [46]. 

 

A Hürthle cell tumor or oxyphilic cell 

carcinoma is usually assumed to be a variant of 

follicular thyroid carcinoma, prognosis is worse [28, 

47]. The management is similar to follicular carcinoma 

except that it can present with associated 

lymphadenopathy and need neck dissection along with 

primary surgery and metastatic hurthle cell lesions are 

less like to concentrate 131I [28]. Radioiodine therapy 

(100–150 mCi) should be considered after 

thyroidectomy for patients with stimulated Tg levels of 

more than 10 ng/mL who have negative scans [47]. 

 

Total thyroidectomy is the treatment of choice 

in patients with medullary carcinoma [48]. Patients with 

familial medullary carcinoma thyroid or MEN II should 

have the entire gland removed [49].  

 

Anaplastic thyroid carcinomas are aggressive 

undifferentiated tumors, with a disease-specific mortal-

ity approaching 100% [50]. Patients with anaplastic 

carcinoma are older than those with differentiated 

carcinomas, with a mean age at diagnosis of approxi-

mately 65 years [51]. No effective therapy exists for 

anaplastic carcinoma [52]. Total or subtotal 

thyroidectomy is performed for anaplastic thyroid 

carcinoma [53]. 

 

CONCLUSION 

Major surgeries of the thyroid is considered as 

difficult, and results totally depends upon the 

experience of surgeons and the average results is much 

better than the surgeons who perform the operations  

occasionally.  Near total” and subtotal thyroidectomy 

are basically considered as less extensive surgery and  

causes less complications, but many times it is 

associated with higher rates of tumor recurrence and 

mortality. 

 

The relation between the size of different 

thyroid nodules and malignancy is also shown in our 

patients in above mentioned graphs and increasing 

thyroid nodule size impacts cancer risk in a nonlinear 

fashion. In papillary carcinoma as the thyroid nodule 

size increases, malignancy risk decreases but in 

follicular carcinoma as the nodule size increases ,the 

malignancy risk also increases.  

 

A threshold is detected at 2.0 cm, beyond 

which cancer risk is unchanged. However, the risk of 

follicular carcinomas and other rare thyroid 

malignancies increases as nodules enlarge [54]. 

 

The long-term complications of thyroid 

surgery are hypocalcaemia, a serious, difficult-to-treat 

condition due attendant to hypoparathyroidism; and 

hoarseness, due to injury to the recurrent laryngeal 

nerve. The complications depend upon the extent of the 

operation and the experience of the surgeon [55]. 

 

 Papillary thyroid carcinoma is the most 

common malignant thyroid neoplasm in countries with 

sufficient iodine diets and comprises up to 80% of all 

thyroid malignancies, occurs in all age groups but 

commonly in the 3
rd

 to 5
th

 decades [56]. 

 

We also analyzed that there is decreased 

morbidity after lobar or subtotal thyroidectomy as 

compared to total thyroidectomy. 

 

REFERENCES 

1. Hundahl SA, Fleming ID, Fremgen AM, Menck 

HR; A National Cancer Data Base report on 53,856 

cases of thyroid carcinoma treated in the U.S., 

1985-1995. Cancer, 1998;  83(12): 2638-2648. 

2. Das S, Kalyani R; Sclerosing mucoepidermoid 

carcinoma with eosinophilia of the thyroid. Indian J 

Pathology and Microbiology, 2008; 51(1): 34-36. 



 

Grace Budhiraja et al., Sch. J. App. Med. Sci., 2015; 3(2A):530-537 

    536 

 

 

3. Muro-Cacho CA, Ku NNK; Tumors of the thyroid 

gland: histologic and cytologic features — part 1. 

Cancer Control, 2000; 7(3): 276-287. 

4.  Kelley DJ; Evaluation of solitary thyroid nodule. 

Medscape. Available from 

http://emedicine.medscape.com/article/850823-

overview 

5. Dal Maso L, Lise M, Zambon P, Falcini F, Crocetti 

E, Serraino D et al.; Incidence of thyroid cancer in 

Italy, 1991–2005: time trends and age–period–

cohort effects. Annals of Oncology, 2011; 22: 957–

963. 

6.  Ain KB; Papillary thyroid carcinoma. Etiology, 

assessment, and therapy. Endocrinol Metab Clin 

North Am., 1995; 24: 711-760. 

7. Schlumberger MJ; Papillary and follicular thyroid 

carcinoma. N Engl J Med., 1998;  338: 297-306. 

8. Ron E, Lubin JH, Shore RE, Mabuchi K, Modan B, 

Pottern LM et al.; Thyroid cancer after exposure to 

external radiation: a pooled analysis of seven 

studies. Radiat Res., 1995; 141(3): 259–277.  

9. Schneider AB, Bekerman C, Leland J, Rosengarten 

J, Hyun H, Collins B et al.; Thyroid nodules in the 

follow-up of irradiated individuals: comparison of 

thyroid ultrasound with scanning and palpation. J 

Clin Endocrinol Metab., 1997; 82(12): 4020–4027. 

10. Piromchai P, Ratanaanekchai T, Kasemsiri P; 

Diagnosis and treatment of anaplastic thyroid 

carcinoma, International Journal of Clinical 

Medicine, 2012; 3(1). Article ID: 16816, 5 pages 

11. Mato A, Gippini A, Peino R, Gayoso P, Uriel B; 

Differentiated carcinoma of the thyroid gland in an 

area of endemic goiter. Clinical study and 

prognostic correlation. An Med Interna., 

1996;13(11): 537-540. 

12. Wartofsky L; Increasing world incidence of thyroid 

cancer: Increased detection or higher radiation 

exposure? Hormones, 2010, 9(2):103-108. 

13. Neta G, Rajaraman P, de Gonzalez AB, Doody 

MM, Alexander BH, Preston D et al.; A 

prospective study of medical diagnostic 

radiography and risk of thyroid cancer. Am J 

Epidemiol., 2013; 177(8): 800–809. 

14. Lai SY, weber RS; Thyroid Cancer. In Ensley JF, 

Gutkind S, Jacobs JA, Lippman S editors;  Head 

and Neck Cancer: Emerging Perspectives.  Gulf 

Professional Publishing, 2003: 413. 

15. Kaplan E, Angelos P, Grogan RH; Surgery of the 

thyroid gland. Available from 

http://www.thyroidmanager.org/chapter/surgery-of-

the-thyroid-gland/ 

16. Thyroid cancer: Papillary Thyroid Cancer 

(PTC). Available from 

http://endocrinediseases.org/thyroid/cancer_

papillary.shtml 

17. Wiseman SM, Baliski C, Irvine R, Anderson D, 

Wilkins G, Filipenko D et al.; Hemithyroidectomy: 

the optimal initial surgical approach for individuals 

undergoing surgery for a cytological diagnosis of 

follicular neoplasm. Ann Surg Oncol., 2006; 13(3): 

425-432. 

18. Melck A, Bugis S, Baliski C, Irvine R, Anderson 

DW, Wilkins G et al.; Hemithyroidectomy: the 

preferred initial surgical approach for management 

of Hurthle cell neoplasm. Am J Surg., 2006; 

191(5): 593-597. 

19. Tunbridge WMG, Evered DC, Hall R, Appleton D, 

Brewis M, Clark F et al.; The spectrum of thyroid 

disease in a community: the Whickham Survey. 

Clin Endocrinol (Oxf ), 1977; 7:481–493. 

20. Vander JB, Gaston EA, Dawber TR; The 

significance of nontoxic thyroid nodules. Ann 

Intern Med., 1968; 69: 537–540. 

21. Mazzaferri EL; Thyroid carcinoma: papillary and 

follicular. In  Mazzaferri EL, Samaan N editors; 

Endocrine Tumors. Blackwell Scientific 

Publications, Cambridge, United Kingdom, 1993: 

278– 333.  

22. Hegedus L; Clinical practice. The thyroid nodule. 

N Engl J Med., 2004; 351: 1764–1771. 

23. Jemal A1, Siegel R, Ward E, Hao Y, Xu J, Thun 

MJ; Cancer statistics, 2009. CA Cancer J Clin., 

2009; 59(4): 225–249.  

24. NCCN Clinical Practice Guidelines in Oncology 

(NCCN Guidelines™); Thyroid Carcinoma. 

Journal of the National Comprehensive Cancer 

Network. Available from 

http://www.jnccn.org/content/8/11.toc.pdf 

25. Sherman SI; Thyroid carcinoma. Lancet, 2003; 

361: 501–511. 

26. Horner MJ, Ries LAG, Krapcho M; SEER Cancer 

Statistics Review, 1975-2006, National Cancer 

Institute. Bethesda, MD. Available from 

http://seer.cancer.gov/csr/1975_2006/ 

27.  Mazzaferri EL, Jhiang SM; Long-term impact of 

initial surgical and medical therapy on papillary 

and follicular thyroid cancer. Am J Med., 1994; 97: 

418–428.  

28. Tuttle RM, Ball DW, Byrd D, Dilawari RA, 

Doherty GM, Duh QY et al.; Thyroid Carcinoma. J 

Natl Compr Canc Netw., 2010; 8:1228-1274 

29. Jacob P, Goulko G, Heidenreich WF, Likhtarev I, 

Kairo I, Tronko ND et al.; Thyroid cancer risk to 

children calculated. Nature, 1998; 392(6671): 31–

32 

30. Thyroid Carcinoma. Available from 

http://www.patient.co.uk/doctor/thyroid-carcinoma 

31. Thyroid cancer: Anaplastic Thyroid Cancer 

(ATC). Available from 

http://endocrinediseases.org/thyroid/cancer_

anaplastic.shtml  

32. Weight Loss Thyroxine Treatment. Available from 

http://ikmusic.ru/latest-drugs-in-india/weight-loss-

thyroxine-treatment.html 

33. Fagin JA; Molecular pathogenesis of human 

thyroid neoplasms. Thyroid Today, 1994; 18:1-6. 

34. Kitamura Y, Shimizu K, Tanaka S, Emi M; Genetic 

alterations in thyroid carcinomas. Nippon Ika 

Daigaku Zasshi, 1999; 66(5): 319-323. 



 

Grace Budhiraja et al., Sch. J. App. Med. Sci., 2015; 3(2A):530-537 

    537 

 

 

35. Do we know what causes thyroid cancer? Available 

from 

http://www.cancer.org/cancer/thyroidcancer/detaile

dguide/thyroid-cancer-what-causes 

36. Zafon C, Obiols G; The mitogen-activated protein 

kinase (MAPK) signaling pathway in papillary 

thyroid cancer. From the molecular bases to 

clinical practice. Endocrinol Nutr., 2009; 

56(4):176-186. 

37. Santoro M, Melillo RM, Fusco A; RET/PTC 

activation in papillary thyroid carcinoma: European 

Journal of Endocrinology Prize Lecture. Eur J 

Endocrinol., 2006; 155: 645-665. 

38. Nikiforov YE; Thyroid carcinoma: Molecular 

pathways and therapeutic targets. Mod Pathol., 

2008;21(Suppl 2): S37–S43. 

39. Kaplan MM; Clinical evaluation and management 

of solitary thyroid nodules. In Braverman LE, 

Utiger RD, editors; Werner and Ingbar's The 

Thyroid: A Fundamental and Clinical Text. 9
th

 

edition, Lippincott Williams & Wilkins, 

Philadelphia, PA, 2005: 996–1010. 

40. Koike E, Noguchi S, Yamashita H, Murakami T, 

Ohshima A, Kawamoto H et al.; Ultrasonographic 

characteristics of thyroid nodules: prediction of 

malignancy. Arch Surg., 2001; 136(3): 334–337. 

41. Layfield LJ, Cibas ES, Gharib H, Mandel SJ; 

Thyroid aspiration cytology: current status. CA 

Cancer J Clin., 2009; 59(2): 99–110. 

42. Yeh MW, Demircan O, Ituarte P, Clark OH; False-

negative fine-needle aspiration cytology results 

delay treatment and adversely affect outcome in 

patients with thyroid carcinoma. Thyroid, 

2004;14(3): 207–215. 

43. Mazzaferri EL, Jhiang SM; Long-term impact of 

initial surgical and medical therapy on papillary 

and follicular thyroid cancer. Am J Med., 1994; 

97(5): 418–428. 

44. Pingpank JF Jr., Sasson AR, Hanlon AL, Friedman 

CD, Ridge JA et al.; Tumor above the spinal 

accessory nerve in papillary thyroid cancer that 

involves lateral neck nodes: a common occurrence. 

Arch Otolaryngol Head Neck Surg., 2002; 128(11): 

1275–1278. 

45. Mazzaferri EL; Management of a solitary thyroid 

nodule. N Engl J Med., 1993; 328(8): 553–559. 

46. Thompson LD1, Wieneke JA, Paal E, Frommelt 

RA, Adair CF, Heffess CS; A clinicopathologic 

study of minimally invasive follicular carcinoma of 

the thyroid gland with a review of the English 

literature. Cancer 2001;91(3):505–524. 

47. Lopez-Penabad L, Chiu AC, Hoff AO, Schultz P, 

Gaztambide S, Ordoñez NG et al.; Prognostic 

factors in patients with Hurthle cell neoplasms of 

the thyroid. Cancer, 2003; 97(5): 1186–1194. 

48. Clark OH; Total thyroidectomy: the treatment of 

choice for patients with differentiated thyroid 

cancer. Ann Surg., 1982; 196(3): 361–370. 

49. Multiple Endocrine Neoplasia Type 2. Available 

from http://www.cancer.net/cancer-types/multiple-

endocrine-neoplasia-type-2 

50. Sherman SI, Gillenwater AM; Anaplastic thyroid 

carcinoma. In Kufe DW, Pollock RE, 

Weichselbaum RR, Bast RC Jr., Gansler TS, 

Holland JF et al. editors;  Holland-Frei Cancer 

Medicine. 6
th

 edition, BC Decker, Hamilton (ON), 

2003. 

51. Safarpor F , Omami MHH, Aghajanzadeh M, 

Mohammadi F, Najafi B, Hoda S et al.; Anaplastic 

thyroid carcinoma, a report on 10 cases. Iranian 

Red Crescent Medical Journal, 2007; 9(4):220-223. 

52. Anaplastic Thyroid Carcinoma. Available from 

http://www.aboutcancer.com/nccn_anaplastic.htm 

53. Pramod K Sharma, Thyroid Cancer. Medscape. 

Available from  

http://emedicine.medscape.com/article/851968-

overview 

54. Thyroid nodule size and prediction of cancer. 

Available from 

http://www.mdlinx.com/endocrinology/news-

article.cfm/4362900/thyroid-nodule 

55. Institute of Medicine (US) Committee on Thyroid 

Screening Related to I-131 Exposure; National 

Research Council (US) Committee on Exposure of 

the American People to I-131 from the Nevada 

Atomic Bomb Tests: : Review of the National 

Cancer Institute Report and Public Health 

Implications. National Academies Press (US), 

Washington (DC):  1999.  

56. Gimm O, Dralle H; Differentiated thyroid 

carcinoma. In Holzheimer RG, Mannick JA 

editors; Surgical treatment: Evidence-Based and 

Problem-Oriented. Zuckschwerdt, Munich, 2001. 


