
Introduction
 Hashimoto’s thyroiditis is part of the spectrum of autoimmune 
thyroid diseases and is associated with various degrees of thyroid  
hypofunction and presents circulating antibodies to thyroid antigens; 
the incidence of Hashimoto’s thyroiditis seems to be increasing in  
recent years. It is a disease of young and middle age and mostly occurs  
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in females. Diffuse goiter and thyroid hypofunction were the common 
findings but can present an active phase of the disease that is tran-
sient with clinical manifestation of thyrotoxicosis. Nodules also rep-
resent an early stage of the disease. Evolution and destructive phases  
manifest with subclinical and overt hypothyroidism. It is the most 
common autoimmune thyroid disease and the most frequent cause 
of hypothyroidism. The association between simultaneous occurrence  
Hashimoto’s thyroiditis or chronic autoimmune thyroiditis and  
thyroid follicular epithelium cancer, such as papillary carcinoma,  
remains not clear and the effect of Hashimoto’s thyroiditis on the 
prognosis of papillary carcinoma has been debated. This relationship 
has been observed for a long time and continues to be controversial 
and their coexistence is a real clinical situation whose significance is 
still unknown [1-4]. Female predominance was observed in patients 
with chronic autoimmune thyroiditis and thyroid cancer and share 
some risk factors as greater incidence in areas with adequate supply of 
iodine or high iodine intake as Korea and some Chinese regions where 
the prevalence of chronic lymphocytic thyroiditis increased between 
1999 and 2008, whereas the prevalence of other thyroid disorders did 
not change [5,6]; also is more frequent in patients after radiotherapy 
of the neck and in patients with molecular genetics linkage. There is  
consistent growing evidence, from several countries, in the last 
years, that thyroid cancer frequency is increasing and this increase in  
incidence is due to a higher frequency of papillary cancer [7,8].  
Possible factors had been considered in the increase, including  
nutritional, dietary iodine intake and the higher prevalence of chronic 
thyroiditis and this coexistence has been shown also in children [9] The 
frequency of this association in surgical series reported an increasing  
prevalence of 21-30% in studies performed on thyroidectomy  
specimens but the prevalence of papillary carcinoma in patients  
assessed by cytology is 1.2% [10-15]. A review study has revealed 
significant differences in the prevalence and the risk ratio of thyroid 
cancer in Hashimoto’s thyroiditis specimens obtained via fine-nee-
dle aspiration cytology or thyroidectomy [16]. Thus, both diseases 
frequently occur simultaneously after surgery but it is not yet clear 
whether Hashimoto’s thyroiditis can be regarded as a risk factor for 
thyroid malignancy.

 There are difficulties to clarify the relationship because the criteria 
for defining chronic autoimmune thyroiditis that are heterogeneous 
in the different series studied, because some may be surgical series 
with pathological samples but other are cytological studies without 
no subsequent surgery. It is also important the difference between 
Hashimoto´s thyroiditis and lymphocyte infiltration that may be a  
confounding factor. In this regard, it should be noted that it is  
important to distinguish between diffuse and focal lymphocytic  
infiltration around the tumor. The histological finding of Hashimoto’s  
thyroiditis is defined as diffuse lymphocytic infiltration and no  
peritumoral lymphocytic infiltration; such peritumoral infiltration 
can represent that the immune system, through lymphocytes, could 
locate the tumor, and thus prevent recurrence and extension. Thus, 
the lymphocytic infiltrate may be an immunological response with 
a cancer retarding effect, contributing to a favorable outcome of  
papillary cancer compared to other thyroid cancers without  
lymphocytic infiltration. The consequence is that these patients are 
also less likely to develop recurrence and have a higher survival rate 
[17]. An alternative explanation to lymphocyte infiltration is that the 
tumor itself acts locally, triggering a reaction against the host, which  
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Abstract
 The association between Hashimoto’s thyroiditis and thyroid  
follicular epithelium cancer, such as papillary carcinoma, remains 
unclear. The evidence, from several countries, is that thyroid cancer  
frequency is increasing and this increase is due to a higher  
frequency of papillary cancer and some factors that had been  
considered in the increase are nutritional dietary iodine intake and 
the higher prevalence of chronic thyroiditis. There are difficulties 
to clarify this relationship because the criteria for defining chronic 
Hashimoto´s thyroiditis are heterogeneous in the different series 
studied. In patients with thyroid nodules, elevated serum concentra-
tion of anti-thyroglobulin antibodies and thyroid stimulating hormone 
higher than 1 μIu/ml seems to be independent predictors factors for 
thyroid cancer.
 Different studies have shown that concurrent chronic lymphocyt-
ic thyroiditis and papillary carcinoma are associated to better tumor 
prognosis.
 It should be elucidated whether Hashimoto’s thyroiditis  
predisposes to development of papillary thyroid carcinoma, or is 
an incidental finding, or thyroiditis is part of a host response to the 
tumor. In the absence of more evidence, patients with Hashimo-
to’s thyroiditis, and mainly those with the nodular variant, must be 
regularly monitored, and the possibility of development of papillary 
carcinoma must be consider, either at diagnosis or during follow-up 
because some the patients can develop a thyroid tumor.
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would not be generalized. An additional possibility is that lymphatic 
blockade by tumor thrombi interferes with normal lymphatic return, 
which would explain the presence of lymphocyte infiltration not only 
in the classical papillary thyroid carcinoma but also in the diffuse  
sclerosing or tall cell variants with nodal invasion or in the exceptional 
cases of follicular carcinoma [5]. It has been observed this infiltration  
in the warthin variant, that is a subtype of oncocytic papillary  
carcinoma, and this association has a good prognosis [18].

 The prevalence of cancer in patients with Hashimoto’s thyroiditis 
do not appear to be greater in thyroid nodules as compared to those 
with nodules but without this disease [19,20]. On the other hand,  
thyroid carcinoma is not associated with serum concentrations of 
thyroid peroxidase antibodies, but in patients with thyroid nodules, 
elevated serum concentration of anti-thyroglobulin antibodies and 
thyroid stimulating hormone higher than 1 μIu/ml are independent  
predictors for thyroid cancer, thus this association is antibody  
specific [21-23]. In a recent study, high thyroid antiperoxidase  
antibodies titers appear to protect against papillary thyroid cancer in 
patients with chronic thyroiditis [24]. On the contrary, other study, 
confirms that patients with positive thyroid antibodies have a greater  
risk of malignancy in those with benign fine needle aspiration  
cytology and the authors recommend thyroid antibody assessment in 
addition to cytology for the assessment of thyroid nodules [25].

 Papillary carcinoma has been found to be more common in  
nodules in the setting of lymphocytic thyroiditis and with higher 
thyroid stimulating hormone levels and the prevalence decrease in 
subjects treated with L-thyroxin. Papillary thyroid carcinoma would 
increase by 11% per each mIu/L increase in thyroid stimulating  
hormone. On the other hand, risk of papillary carcinoma is lower in 
patients with autonomous toxic nodules, in whom thyroid stimulating 
hormone levels are lower [13,25-27]. The concomitant occurrence of  
both diseases would be particularly evident in iodine rich areas,  
because iodination increases thyroid autoimmunity and increases  
thyroid stimulating hormone [5,6].

 Different studies have shown that concurrent chronic  
lymphocytic thyroiditis and papillary carcinoma are associated to  
better tumor prognosis. It has been reported that when is less  
associated with extrathyroidal extension, advanced tumor stage 
and lymph node metastasis. Patients with chronic thyroiditis and  
papillary thyroid carcinoma who underwent central compartment 
neck dissection have lower proportion of metastatic lymph nodes than 
those without thyroiditis. Given the relatively low yield of malignant  
cervical lymphadenopathy, a more careful approach to central  
compartment neck dissection might be considered, particularly for the 
youngest and oldest patients with papillary carcinoma and thyroiditis  
[28-37]. On the contrary, children and adolescents with chronic  
thyroiditis present more frequently familial papillary thyroid  
carcinoma as well as thyroid cancer with invasive characteristics [38]. 
Nevertheless, the influences of chronic thyroiditis on the prognosis of 
the thyroid carcinoma still need to be investigated with a larger sample 
size.

 From the immune view point, cytotoxic CD3-CD16 and CD56dim 
cells account for 95% of the NK population. Proliferation of T and 
B lymphocytes and thyroid tissue destruction result from a decrease 
in CD16-NK cells. They have been shown to be increased when both 
conditions, cancer and chronic thyroiditis, coexist and to be decreased 
in the presence of cancer alone, in which case they would not be able  
to suppress tumor progression, with the consequence of more  
advanced tumor stages [39].

 Autoimmune chronic thyroiditis affects the cytokine profile of 
patients with papillary thyroid carcinoma by stimulating secretion  
of Th1/Th2/Th9 types of cytokines. Th1/Th2 cytokine ratios in  
papillary tumor patients with associated autoimmune chronic  
thyroiditis indicate a marked shift toward Th2 immunity [40].  
Activation of the thyroid stimulating hormone receptor may also be 
significant in stimulation of the Akt pathway, which is important for 
tumor progression and metastasis; it is not clear, however, to what  
extent it may influence triggering of a more aggressive disease. 
The link was supported by the immunohistochemical evidence of  
increased phosphorylated Akt, Akt1, and Akt2 expression in regions 
of chronic thyroiditis and thyroid cancer compared with regions of 
normal surrounding thyroid tissue [15].

 Osteopontin, a secreted glycoprotein, plays a role in cell survival, 
immunity, and tumor progression; its expression is being associated 
with a poor prognosis and metastasis in several cancers and its over 
expression correlates with aggressive features in papillary thyroid  
carcinoma. In papillary thyroid cancer associated to chronic  
thyroiditis, plasma osteopontin, tissue osteopontin mRNA, and tissue 
osteopontin protein levels were significantly lower in patients than 
papillary thyroid cancer alone, suggesting that chronic thyroiditis  
attenuates papillary thyroid cancer aggressiveness [41].

 Elevated thyroid stimulating hormone concentrations may also 
predispose to the BRAF mutation that is related more advanced  
tumor stages but the functional significance of the RET/PTC-RAS-
BRAF cascade has not been elucidated yet [42].

 The association among Hashimoto’s thyroiditis, BRAFV600E  
mutation status, and the clinicopathologic features of papillary  
carcinoma has been studied. Hashimoto’s thyroiditis was  
negatively associated with BRAFV600E mutation, extrathyroidal  
extension in papillary carcinoma with BRAFV600E mutation. The  
conclusion is that Hashimoto’s thyroiditis and lymphocytic  
infiltration of Hashimoto’s thyroiditis are a potentially protective  
factor in papillary carcinoma against its progression, and it is  
independent of BRAF mutational status [43-45]. In a study, no BRAF 
or RAS mutations or RET-PTC rearrangements were identified in the 
dominant nodule in Hashimoto’s thyroiditis [46]. On the other hand 
in Korean patients with, papillary carcinoma the BRAFV600E mutation  
is associated with a lower frequency of background Hashimoto’s  
thyroiditis and a high frequency of lymph node metastasis. Subgroups 
categorized by BRAFV600E mutation and Hashimoto’s thyroiditis status 
were significantly associated with the risk of higher stage and, thus, 
Hashimoto’s thyroiditis and BRAFV600E mutation may help to predict 
clinical outcome of papillary carcinoma [47]. On the other hand, 
BRAF mutation is not present in the atypical follicular epithelium 
of Hashimoto thyroiditis [48]. These data suggest that BRAF is a less  
frequent mechanism of tumorogenesis in a background of  
Hashimoto’s thyroiditis.

 Ultrasono can be used to assess stages of the disease and to identify 
nodules, occur in around 10% of patients. The cancerous tissue with 
a papillary structure was hypoechogenic and the amount of fibrous  
stroma determined whether the nodule echogenicity was  
heterogeneous or homogeneous. Heterogeneous echogenicity  
was associated with a fibrous with a higher stroma proportion.  
Ultrasonographic features of thyroid cancer are similar in patients 
with and without Hashimoto’s thyroiditis and the sonographic  
appearance of the cancerous nodule is similar, except that cancerous 
nodule margins are irregular or poorly defined when the gland is  
heterogeneous [49,50].
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 The relationship between thyroid lymphoma and Hashimoto’s  
thyroiditis appears to be well established [2] but the association 
of Hashimoto’s thyroiditis and thyroid cancer remains a matter of  
research and controversy, who was the first thyroiditis or cancer? The 
relationship between this concurrent disease that was first proposed 
in 1955 and that has been explored the epidemiology and etiology 
of both processes, but the relationship between both conditions is  
therefore unclear. It should be elucidated whether chronic  
thyroiditis predisposes to development of papillary thyroid  
carcinoma, or is a concurrent incidental finding, or thyroiditis is part 
of a host response to the tumor [51-54]. Concomitant occurrence of 
both conditions represents a challenge for clinicians, who see this  
association with some frequency without clarification and pending 
of the help of information from basic research. For the time being, 
and in the absence of stronger evidence, patients with Hashimoto’s  
thyroiditis, and mainly those with the nodular variant, must be  
regularly monitored, and the possibility of development of papillary 
carcinoma, which is uncommon, must be bear in mind that either at 
diagnosis or during follow-up the patient can present a thyroid tumor.
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