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Abstract- Background: The presence of hypoactive nodules in patients with Graves’ disease 
(GD) is an important factor in deciding on surgical treatment. Literatures are inconclusive about 
the increase in the risk of malignancy in cases of hypoactive nodules accompanying GD. The 
incidence of incidental malignancy in patients that underwent surgical treatment for GD were 
evaluated.  
Materials and Methods: This study included 108 patients that underwent thyroidectomy due to 
GD. Hypoactive nodules and diffuse hyperplasia were observed in 59 (54.6%) and 49 (45,4%) of 
the patients, respectively, during preoperative evaluation. In all 108 patients total thyroidectomy 
(TT) was the preferred surgical method.  
Results: Malignant histopathology was noted in 11 (10.2%) of the 108 patients. The thyroid 
nodules preoperatively observed in 59 patients were determined to be benign according to fine 
needle aspiration biopsy (FNAB), which also showed that 7 (11.9%) patients had incidental 
malignancy.  
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The Frequency of Incidental Thyroid Carcinoma 
in Patients with Graves’ Disease 

  

Aykut Soyder α, Mustafa Ünübol σ, Serdar Özbaş ρ & Savaş Koçak Ѡ

Abstract- Background: The presence of hypoactive nodules in 
patients with Graves’ disease (GD) is an important factor in 
deciding on surgical treatment. Literatures are inconclusive 
about the increase in the risk of malignancy in cases of 
hypoactive nodules accompanying GD. The incidence of 
incidental malignancy in patients that underwent surgical 
treatment for GD were evaluated.  

Materials and Methods: This study included 108 patients that 
underwent thyroidectomy due to GD. Hypoactive nodules and 
diffuse hyperplasia were observed in 59 (54.6%) and 49 
(45,4%) of the patients, respectively, during preoperative 
evaluation. In all 108 patients total thyroidectomy (TT) was the 
preferred surgical method.  

Results: Malignant histopathology was noted in 11 (10.2%) of 
the 108 patients. The thyroid nodules preoperatively observed 
in 59 patients were determined to be benign according to fine 
needle aspiration biopsy (FNAB), which also showed that 7 
(11.9%) patients had incidental malignancy. Among the 49 
patients with diffuse thyroid hyperplasia, but no nodule, 4 
(8.2%) were incidentally malignant. Follicular and papillary 
carcin-omas were observed in 1 (9.1%) patient and 10 (90.9%) 
patients, respectively. Tumor size was ≤1 cm in 7 (70%) of the 
patients with papillary carcinoma. Hyperthy-roidism and 
recurrence were not observed in any of the patients with 
thyroid carcinoma during a mean follow-up of 27.3 months.  

Conclusions: The frequency of incidental thyroid cancer in 
patients with GD is unignorably high as the present study. The 
absence of nodules does not rule out the possibility of cancer. 
TT should be the preferred surgical treatment of GD.  
Keywords: grave’s disease, thyroid nodule, incidental 
thyroid cancer, surgical treatment. 

I. Introduction 

raves disease (GD) was first described by Dr. 
Caleb Hillier Parry and Dr. Robert James Graves’ 
in 1825, followed by Dr. Carl A. Von Basedow in 

1840 [1]. Antithyroid drugs and radioactive iodine (RAI) 
are the classical treatment options; near-total or TT are 
standard  when  surgery is preferred [2, 3]. After Shapiro  
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et al. observed thyroid cancer in 9% of patients with GD, 
a large number of studies on the relationship between 
GD and thyroid cancer were conducted [4]. The rate of 
incidental cancer in patients with GD that underwent 
thyroidectomy was reported to be 0%-16.6%, and the 
cancer was clinically more aggressive [5-8]. The 
variation in the frequency of incidental thyroid cancer 
and its aggressive clinical course led to questions about 
the treatment options for patients with GD. 

Thyroid nodules are frequently present in 
patients with GD, occurring in 22%-45% of patients [9-
12]. The incidence of malignancy ranges from 0.4% to 
9.8% in patients with thyroid nodules; thus, the treatment 
of nodules in patients with GD remains a controversial 
issue due to an increased risk of cancer [13-19]. TT 
prevents recurrence, significantly contributes to the 
improvement of exophthalmia in GD, and eliminates the 
malignancy, as observed in the present study (10.2%). 
These benefits have solidified the role of TT in the 
treatment of patients with GD [20]. The aim of the 
present study was to determine the rate of 
histopathologically observed incidental malignancy in 
patients that underwent surgical treatment for GD with 
hypoactive nodule. 

The study was reviewed by the appropriate 
medical ethics committee and was performed in 
accordance with the medical ethics standards laid down 
in an appropriate version of the 1964 Declaration of 
Helsinki. The study was approved by The Institute’s 
Protocol Review Board. 

II. Material and Methods 

Data obtained from 1627 patients that 
underwent surgery due to benign pathologies of the 
thyroid gland at 2 different hospitals between 2003 and 
2012 were retrospectively evaluated. This clinic-
pathological study included 108 (6.6%) of these patients 
that had GD and underwent TT. Clinical and laboratory 
findings and ultrasonography (USG) and scintigraphy 
data were recorded. None of the 108 patients received 
RAI therapy or radiotherapy to the neck prior to surgery.  

GD was diagnosed based on history, signs of 
hyperthyroidism, elevated free thyroid hormones (fT3 
and fT4), low thyroid-stimulating hormone (TSH) and 
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anti-TSH receptor antibody (TRAb) levels, and 
scintigraphic data. Surgical indications were as follows: 
recurrent disease following antithyroid drug treatment (n 
= 67 [62%]); signs of compression due to a large goiter 
(n = 14 [12.9%]); ophthalmopathy (n = 9 [8.3%]); and 
patient preference (n = 18 [16.7%]). Among the 108 
patients, 59 (54.6%) had hypoactive nodules and 49 
(45.4%) had diffuse hyperplasia. Fine needle aspiration 
biopsy (FNAB) results were benign in the patients with 
dominant nodules. Tumors <10 mm were considered 
as microcarcinoma.  
Statistical analysis: All analyses were performed using 
the chi-square test and SPSS v.17.0 for Windows. The 
level of statistical significance was set at P < 0.05. Age, 
tumor size, and follow-up period are given as mean ± 
SD (range) values.  

III. Results 
The mean ± standard deviation (SD) for GD 

(with or without nodule) and euthyroid patients’ ages 
was found to be 47,1±12,7 years (16–78 years) / 
37,5±12,5 years (16-76 years) and the female/male 
(F:M) ratio was 79/29 and 462/131 (p>0.05) Table-1. 
Among the 108 patients with GD TT was performed in 
67 (62%) cases due to recurrence following antithyroid 
drug treatment, 14 (12.9%) cases that had signs of 
compression due to a large goiter, 9 (8.3%) cases with 
ophthalmopathy, and 18 (16.7%) cases due to patient 
preference. In 11 of the 108 patients (10.2%) incidental 
thyroid carcinoma was observed via histopathological 
examination, 7 of which were among the 59 patients with 
nodules (11.9%) and 4 of which were among the 49 
patients (8.2%) with diffuse hyperplasia, but no nodule.  

Table 1 :  Age and sex characteristics of Graves’disease and euthyroid patients who had undergone thyroidectomy 

Characteristics 
 

Graves disease patients (n:108) 
 

Euthyroid patients 
(n:593) 

P 

Age in years (range) 47,14 ± 12.7 37.5 ± 12.5 0.332 
Female: Male (F:M) ratio 79/29 462/131 0.573 

As shown in Table-2, mean age of the 4 
patients with GD was 41.2 ± 6.5years (37-51 years), the 
F: M ratio was 4:0, and ophthalmopathy was observed 
in 2 cases. Mean size of incidental thyroid carcinoma 
based on histopathological examination in the 4 patients 
with GD was 9.5 ± 4.7 mm (5-15 mm) (2 were ≤10 mm 
and the other 2 were 11-20 mm). Histopathological 
diagnosis in all cases was papillary carcinoma (2 were 
microcarcinomas). One patient had a multifocal tumor 
and 2 patients were treated with RAI ablation. 
Recurrence and mortality did not occur during 30 ± 19.2 
months (9-55 months) of follow-up.  

Among the 7 patients with nodular GD that also 
had incidental thyroid carcinoma mean age was 35.1 ± 
10.3 years (23-54 years), the F:M ratio was 6:1, 
ophthalmopathy was observed in 3 cases, mean tumor 
size was 11.5 ± 6.7 mm (5-25 mm) (5 were ≤10 mm, 1 
was 11-20 mm, and 1 was ≥21 mm), histopathological 

diagnosis was papillary carcinoma in 6 cases (5 had 
microcarcinoma), and follicular carcinoma was 
diagnosed in 1 case (the only male patient in the study 
group). Histopathological characteristics of the tumors 
were as follows: capsular and vascular invasion (n = 1); 
capsular invasion only (n = 1); multifocal tumor with 
capsular and vascular invasion (n = 1); multifocal tumor 
with capsular invasion (n = 1); multifocal tumor without 
capsular or vascular invasion (n = 1). In all, 5 patients 
were treated with RAI ablation therapy. Recurrence and 
mortality were not observed during 25.7 ± 10.7 months 
(12-41 months) of follow-up (Table-2). There wasn’t a 
significant difference in tumor size or mean age between 
the patients with and without nodules (P > 0.05). The 
clinical and histopathological characteristics of the11 
patients with incidental thyroid carcinoma are shown in 
Table-3. 

 : Clinical and histopathological characteristics of the patients with incidental malignancy GD and GD with 
nodules 

Characteristics 
GD (n = 4) GD with   Nodules (n = 

7) 
P 

Age in years (range) 41.2 ± 6.5 (37-51) 35.1 ± 10.3 (23-54) 1.000 

Female: Male (F:M) ratio 4/0 6/1  

Ophthalmopathy (n) 2 3  

Tumor size [mean (range)] 

• ≤10 mm 

• 11-20 mm 

• ≥21 mm 

9.5 ± 4.7 (5-15) 

2 
2 
- 

11.5 ± 6.7 (5-25) 

5 
1 
1 

1.000 

Pathological results 

• Rate of incidental malignancy 
 

 

8.2% 

4 were papillary carcinoma 

 

11.9% 

6 were papillary carcinoma 
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Table 2



 
 
 

• Rate of microcarcinoma 
• Multifocal tumor 
• Capsular invasion 
• Vascular invasion 

(2 microcarcinoma) 
 

50% 
1 
0 
0 

(5 microcarcinoma) 
1 follicular carcinoma 

 
83.3% 

3 
4 
2 

RAI ablation therapy 2 cases 5 cases  
Follow-up period in months (range) 30 ± 19.2 (9-55) 25.7 ± 10.7 (12-41)  
Recurrence - -  
Mortality - -  

     RAI: Radioactive iodine. 

Table 3 : Clinical and histopathological characteristics of the patients with GD and thyroid carcinoma 

Case Age 
(years) 

Gender 
(M, F) 

Clinical 
Diagnosis 

Tumor 
Size 
(mm) 

Pathological 
Diagnosis 

Multifocality Capsular 
Invasion 

Vascular 
Invasion 

Surgery Follow-
Up 

Period 
(months) 

1 26.00 
 

F G + N 9 
 

PC – + + BTT 23.00 
 2 37.00

 
 

F
 

G
 

15
 

 

PC
 

+ – – BTT
 

24.00
 

 3 39.00

 
 

F

 

G

 

11

 
 

PC

 

– – – BTT

 

55.00

 
 

4 23.00

 
 

F

 

G + N

 

5 

 

PC

 

– + – BTT

 

41.00

 
 

5 37.00

 
 

F

 

G + N

 

6 

 

PC

 

+ + + BTT

 

26.00

 
 

6 33.00

 
 

F

 

G + N

 

25

 
 

PC

 

– – – BTT

 

27.00

 
 

7 51.00

 
 

F

 

G

 

5 

 

PC

 

– – – BTT

 

32.00

 
 

8 38.00

 
 

F

 

G

 

6 

 

PC

 

– – – BTT

 

9.00

 
 

9 41.00

 
 

M G + N

 

20

 
 

FC

 

– – – BTT

 

12.00

 
 

10

 

54.00

 
 

F

 

G + N

 

5 

 

PC

 

+ + – BTT

 

14.00

 
 

11

 

32.00

 

F

 

G + N

 

5 PC

 

+ – – BTT

 

37.00

 
 

F: Female; M: male; G: GD; N: nodule; PC: papillary carcinoma; FC: follicular carcinoma; –: negative result; +: 
positive result; BTT: bilateral total thyroidectomy.

 

IV.

 

Discussion 

Thyroid nodules are very common in the 
general population. The incidence of palpable nodules 
in regions in which iodine deficiency is endemic is 15% 
and as high as 50% when thyroid USG is used [13, 21]. 
The incidence of thyroid nodules in autopsy series 
varies between 40% and 50% [22]. In the present study 
59 (54,6%) of 108 patients that underwent surgery due 
to GD had solid nodules, which is higher than previously 
reported and might have been due to the fact that in 
addition to physical examination imaging techniques 
were used to detect nodules [5, 7, 9, 10]. 

 

The incidence of thyroid carcinoma in patients 
with GD was 10.2% in the present study, versus 
previously reported rates as high as 16.6% [5-7]. As the 
number of histological sections applied to a specimen 
increases so does the probability of a finding of 
incidental malignancy in patients with GD with or without 
nodules. 

 

Papillary thyroid carcinoma is the most common 
pathological subtype of thyroid cancer, with an 
incidence of 85% [23, 24]. According to World Health 
Organization (WHO) classification of thyroid cancers, 
papillary carcinomas ≤10 mm are defined as papillary 

microcarcinoma [24]. In the present study 7 (70%) of 10 
patients with incidental papillary thyroid carcinoma had 
microcarcinoma, which is lower than previously reported 
rates (75%-100%) of papillary microcarcinoma in GD 
and in the long-term follow-up of these patients mortality 
was not observed and the recurrence rates were 3.4%-
7.7% in 2 studies, whereas in the present study 
recurrence and mortality did not occur during follow-up 
of 11 patients [25- 27]. 

 

The optimal treatment of patients with nodular 
GD remains controversial. According to the recent 
studies, the risk

 

of malignancy is higher in patients with 
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nodular GD and, as such, thyroidectomy is 
recommended in the early phase of the disease which 
also facilitates early diagnosis of incidental thyroid 
carcinoma in endemic regions [28]. In the present study 
the rate of incidental thyroid malignancy rate was higher 
in the patients with nodules than in those without 
nodules (11.9% and 8.2%, respectively). In addition, 
absence of nodules in GD does not eliminate the risk of 
malignancy. 

Incidentally detected thyroid malignancies in 
patients with GD are often microcarcinomas; in the 
present study the papillary microcarcinoma rate was 



 

70%. Most cases of thyroid malignancies in patients with 
GD were characterized by an insidious clinical course 
and were detected incidentally; some patients had poor 
prognosis, developed distant metastases, and died due 
to disease [29, 30]. The advantages of TT in GD are 
treatment of hyperthyroidism, prevention of relapse, 
treatment of compression-induced symptoms, 
contribution to pregnancy planning, and especially 
treatment of exophthalmia. In the present study TT was 
found to be advantageous for preventing malignancy at 
a considerable rate of 10.2% and facilitating early 
diagnosis as well. These advantages have solidified the 
role of bilateral TT in the treatment of GD.
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