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Abstract

Aim: The coexistence of Hashimoto's thyroiditis (HT) and papillary thyroid carcinoma (PTC) has been a widely 
debated issue. In view of the current controversy, as well as the high prevalence of both diseases, the objective of 
the present paper is to evaluate the association between them and to propose the proper therapeutic management.

Methods: We herein review previous pertinent literature on the subject of concomitant HT and PTC, with respect 
to epidemiology, clinical presentation, carcinogenesis, and appropriate treatment. 

Results: Studies to date establish 6.5-43.8% of patients with PTC and coexisting HT, while 11-58.3% of all HT patients 
will develop PTC. Coexistence of the diseases is significantly related to younger women. Malignant lesions tend to be 
microcarcinomas, at times multifocal (13.5-44%) and occasionally metastasising to the central cervical compartment 
(10.8-49%). Mostly, patients have a good prognosis with total thyroidectomy, accompanied by central compartment 
node dissection in cases with nodal involvement. Many issues, including molecular biological characteristics of 
carcinogenesis in Hashimoto's thyroiditis, remain to be clarified and further studies need to be undertaken.

Conclusions: The close relationship between HT and PTC lends credence to the hypothesis that autoimmune 
thyroiditis is a predisposing factor to the development of thyroid carcinoma but patients tend to have favorable 
clinicopathological characteristics and long recurrence-free survival. A careful surveillance of these patients is re-
quired for an early detection of malignant lesions, which should constitute indication for radical surgical treatment. 
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treatment

class II: HLA-DR3, HLA-DR4, HLA-DR5) and recruit B 
lymphocytes, which infiltrate the entire gland and produce 
specific anti-thyroglobulin, anti-thyroid peroxidase, or anti-
TSH receptor antibodies, as well as cytotoxic T lymphocytes 
(CD8+), which release cytokines that directly damage the 
thyroid follicular cells [3]. The condition should be differen-
tiated from the relatively frequent histopathologic finding of 
focal lymphocytic changes. Clinically, the condition presents 
with hypothyroidism in most of the patients; however, in a 
small minority of cases, an early manifestation of symptoms 
of hyperthyroidism (Hashitoxicosis) may be observed [3]. 

Non-medullary differentiated thyroid cancer comprises 
a group of tumors including papillary thyroid carcinoma 
(and its follicular variant), follicular thyroid carcinoma and 

Introduction

First described in 1912, Hashimoto's thyroiditis (HT) 
is the most common non-iatrogenic cause of hypothy-
roidism. The condition is definitely more prevalent in 
the female population, with published gender prevalence 
ratios ranging from 5 to 20:1, and occurs in all age groups 
[1,2]. Its etiopathogenesis is not yet completely clear, but 
available data from the literature strongly indicate a gradual 
autoimmune-mediated thyroid failure with occasional goiter 
development: T-helper lymphocytes (CD4+) are activated 
by class II human leukocyte antigen system cells (MHC 

Abbreviations

AGES scoring system= Age of the patient, histological Grade 
of the tumor, Extent of the tumor (extrathyroidal invasion or 
distant metastases), Size of the primary tumor
AMES scoring system= Age of the patient, presence of distant 
Metastases, Extent of the primary tumor, Size of the primary 
cancer
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carcinoma with Hürthle cells. Papillary thyroid carcinoma 
(PTC) is the most frequent manifestation of thyroid cancer, 
comprising about 85% of cases [4,5]. Similarly to HT, it af-
fects more frequently women with gender prevalence ratios 
ranging from 2.5 to 4.0:1 [2].

In their study in 1955, Dailey et al. [6] were the first 
to propose a possible association between Hashimoto’s 
thyroiditis and thyroid cancer. Numerous studies followed 
this initial description and attempted to prove and explain 
the relationship between the two diseases [7-32]. Despite 
this abundant literature, the hypothesis that chronic lym-
phocytic thyroiditis may predispose to the development 
of papillary thyroid carcinoma remains to date a subject 
of intense controversy. 

Materials and methods

We searched the Medline online database via PubMed 
(www.ncbi.nlm.nih.gov/pubmed), updated to June 2016, 
using the keywords ''Hashimoto's thyroiditis'' and ''papil-
lary thyroid cancer'' without language restrictions. We also 
manually screened the reference lists of all identified studies, 
and relevant articles were retrieved for detailed analysis. We 
only included articles, in which the coexistence of PTC and 
HT was proven by histopathologic examination and was, 
at least, briefly discussed. This review article summarises 
what is known so far about the association between HT and 
PTC, especially in terms of epidemiology, clinical presenta-
tion, etiology, treatment, clinical course and outcome, and 
makes recommendations.

Results

According to the numerous case control studies and 
one meta-analysis retrieved, among all thyroid specimens 
resected for PTC, HT was histologically proven in 6.5 to 
43.8 % of patients [7-24]. Inversely, among all HT patients, 
the overwhelming majority of malignancies were papillary 
carcinomas with occurrence rates ranging from 11.1 to 
58.3% (Figure 1) (Table 1) [7,16,25-32]. These findings were 
more common among women (female prevalence of more 
than 90% in most studies) of younger age groups (fourth 
decade of life). Furthermore, as far as the characteristics 
of the primary focus are concerned, the coexistence of the 
autoimmune disease and PTC affected its size, which in 
most of the cases was about 10 mm, thus providing the 
basis for microcarcinoma diagnosis. Nevertheless, it did 
not limit the number of primary foci, since, although the 
majority of the patients have isolated or dominant nodules, a 
considerable number present the multifocal PTC form (rates 
ranging in different studies between 13.5 and 44%) and HT 
was more often observed in multifocal PTCs than in single 

PTCs. Moreover, even these forms have the possibility of 
capsular infiltration and nodal metastases, especially to the 
central cervical compartment [7-32]. Central lymph node 
invasion was reported in 10.8 to as much as 49% of cases 
and is discussed immediately after (Table 2). 

Histopathology shows lymphocytic infiltrations with 
reaction center formation both in the thyroid tissue and 
around the primary focus. Some authors support the thesis 
that these infiltrations create a breeding ground for the de-
velopment of neoplastic lesions [7,18,30,31,33], while others 
consider them as the response of the gland to the tumor, 
suggesting that the autoimmune response to thyroid-specific 
antigens in chronic lymphocytic thyroiditis patients may 
be involved in destruction of cancer cells expressing these 
antigens in PTC, thus preventing recurrence and improving 
survival [9,19,20]. Notably, Paulson et al. [20] suggest that 
a coexisting autoimmune disease may limit the neoplas-
tic spread beyond the primary focus area and result in a 
lower number of cervical lymph node metastases. A lower 
incidence of nodal involvement is similarly supported by 
many authors [19,21,23,31,34,35]; there are others, though, 
who report no impact or even an increased risk of nodal 
metastases [17,18,24,36].

From the surgical point of view, in most cases, total 
thyroidectomy was the procedure of choice for the manage-
ment of HT and PTC, along with central neck dissection 
in patients with nodal invasion. 

Discussion

In their 10-year retrospective study of patients who 
underwent initial thyroidectomy for PTC, Kebebew et al. 
[12] correlated the presence of chronic lymphocytic thy-
roiditis with a better prognosis. The potentially improved 

Figure 1. Histopathology image of PTC in a background of HT 
(own material).
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Table 1. Coexistence of HT and PTC. Brief literature review.

Authors Patients with PTC Patients with PTC and coexistent HT, n (%)

Dailey et al. [6] 278 with PTC 35 (12.6)

Ott et al. [7] 161 with TC 61 (38.0)

Eisenberg et al. [8] 120 with TC 13 (10.8)

Matsubayashi et al. [9] [17] 95 with PTC 36 (37.9)

Schäffler et al. [10] 153 with TC 10 (6.5)

Singh et al. [11] 388 with PTC 57 (15.0)

Kebebew et al. [12] 136 with PTC 41 (30)

Pisanu et al. [13] 344 with PTC 33 (9.6)

Kurukahveciglu et al. [14] 199 with PTC 37 (18%)

Kim EY et al. [15] 1441 with PTC 214 (14.9)

Mazokopakis et al. [16] 32 with PTC 12 (37.5)

Kim HS et al [17] 323 with PTC 105 (32.5)

Kim KW et al. [18] 1028 with PTC 307 (29.9)

Yoon et al. [19] 195 with PTC 56 (28.7)

Paulson et al. [20] 139 with PTC 61 (43.8)

Lee et al. [21] 10648 with PTC 2471 (23.2)

Girardi et al. [23] 417 with PTC 148 (35.4)

Qu et al. [10] 1250 with PTC 364 (29.1)

Authors Patients with HT Patients with HT and coexistent PTC, n (%)

Ott [7] 267 with HT 61 (23)

Mazokopakis et al. [16] 42 with HT 12 (28.6)

Chesky VE et al. [25] 432 with HT 48 (11.1)

Sclafani et al. [26] 48 with HT 8 (17.0)

Avgoustou et al. [27] 62 with HT 23 (37.1)

Bradly et al.[28] 74 with HT 21 (28)

Gul et al. [29] 92 with HT 42 (45.7)

Consorti et al. [30] 69 with HT 25 (36.2)

Zhang et al. [31] 653 with HT 381 (58.3)

Kapan et al. [32] 44 with HT 10 (22.7)

prognosis and longer duration of recurrence-free survival in 
this group of patients are more and more documented and 
attributed to various of their clinicopathological character-
istics, among which the most important and well-known 
prognostic factors remain the younger age, the female 
predominance and the smaller size of tumor at presentation 
[9-12,19,21,22,37-39]. 

The causative mechanism which is responsible for 
the relationship between HT and PTC is still ambiguous, 
despite a number of hypotheses that have been made in 
the literature. One proposed mechanism for both diseases 

implies a genetic predisposition to tumor development. 
According to the findings of numerous investigations in 
recent years on the molecular basis of carcinogenesis in 
the thyroid gland, neoplastic lesions may originate from 
mutations, thus activation of oncogenes, leading to genetic 
defects of the signaling cascades. For the time being, the 
best understood and most frequent form of such mutations 
in PTC concerns the oncogenes RET/PTC1 and RET/PTC3 
[40-43]. The finding that these sequences are also present in 
the autoimmune thyroiditis demonstrates that both diseases 
have similar morphological features, immunohistochemical 



76   Avgoustou C., Avgoustou Eirini

Hellenic Journal of Surgery 89

staining pattern, and most importantly, molecular profile 
[43]. Consequently, performing a polymerase chain reaction 
(PCR) assay in material obtained by fine-needle aspiration 
biopsy (FNAB) could permit the use of mutations detected 
in the RET/PTC oncogenes as a molecular marker of early 
malignant lesions and thus, the diagnosis of papillary thy-
roid microcarcinoma before it even manifests clinically, 
which would be of great importance in early initiation of 
targeted therapy [41]. 

The coexistence of papillary thyroid cancer and Hashi-
moto's thyroiditis has also been attributed to the activa-
tion of a tirosine kinase cascade, the phosphatidylinositol 
3-kinase (PI3k)/Akt pathway, and thus, overexpression of 
the p63 protein, a cellular apoptosis inhibitor. Unger, et al. 
reported expression of p63 in both PTC and HT [44]. This 
potential pathobiologic link between the two disorders 
was also confirmed by Larson, et al. [45] and Burstein, et 
al. [46], who proposed that both diseases may originate by 
the same population of pluripotent p63-positive embryonal 
stem cell remnants.

The high prevalence of PTC in HT provides a founda-
tion for ensuring a close clinical monitoring of patients 
with nodular lesions present in immunologically altered 
thyroid gland; this strategy would permit early diagnosis of 
thyroid cancer [13,18,21,29,33,42] and considering radical 
surgical treatment in these cases. Ultrasonography, or even 
computed tomography at times, are useful, but most of 
all, FNA is extremely valuable for diagnosing PTC in such 
patients with a sensitivity of more than 90%. In addition, 
the negative prognostic value of FNA for the identification 
of PTC is also excellent (96%) [11]. 

The optimum strategy of surgical treatment of Hashi-
moto's thyroiditis with nodular lesions should include total 
thyroidectomy, which, not only allows treating the disease, 
but also contributes to a decrease in reoperation rates in 
cases of subtotal thyroidectomies with excessive remnant and 
postoperative diagnosis of thyroid cancer, limiting therefore 

the risk of permanent complications, such as the damage 
of recurrent laryngeal nerves or the accidental excision of 
inferior parathyroid glands, which, despite rare, pose though 
a considerable threat in the postoperative quality of life of 
these patients [30,47-49]. Similarly, the treatment in cases 
with known HT and malignant lesions already diagnosed 
by FNAB should not be different from the treatment of 
patients with conventional PTC: i.e. total thyroidectomy 
with consideration for radioactive iodine therapy, if poor 
prognostic factors are present (high-risk group of patients 
as determined by scoring systems such as AGES or AMES 
by Mayo and Lahey Clinic respectively) [14,50,51]. As far 
as lymph node excision is concerned, although all major 
endocrine societies agree that therapeutic central com-
partment node dissection is recommended in all patients 
with clinically node-positive PTC, whether prophylactic 
central compartment node dissection should be performed 
in patients with no clinical, sonographic or intraoperative 
evidence of abnormal lymph nodes is controversial. The 
potential benefits include reduced rates of recurrence, ac-
curate staging to help determine the need for radioiodine 
ablation and 131I dosing and reduced reoperation in the 
central neck with its potential higher morbidity. The op-
posers support that there is no proven oncologic benefit 
since only 10% of patients with microscopic lymph node 
metastases ever develop clinically significant nodal disease 
while there is, instead, an increased risk of the aforemen-
tioned complications. It seems that the balance between 
the risks and the benefits favors total thyroidectomy alone 
for clinically node-negative PTC [52,53].

Conclusion

The association between Hashimoto’s thyroiditis and 
PTC has been widely disputed and no consensus exists yet. 
The literature concludes that the coexistence of Hashimoto’s 
thyroiditis and papillary thyroid carcinoma is a common 

Table 2. Coexistence of HT with PTC. Clinicopathological characteristics of patients.

Authors
Females 

(%)
Age 

(years)
Nodule size 

(cm)
Multifocality 

(%)
Extrathyroidal 
extension (%)

Central lymph node 
metastases (%)

Singh et al. [11] 79 41 2 30 26

Kurukahveciglu et al. [14] 97.3 13.5 10.8

Kim EY et al. [15] 95.8 46 2 39.2 50 43

Kim KW et al. [18] 95.7 47.5 1.08 44 58 40

Yoon et al. [19] 96.4 45.9 0.77 42.8 21.4 12.5

Paulson et al. [20] 49

Girardi et al. [23] 91.8 45.97 1.2 21.6 22.2 15.5

Zhang et al. [31] 92.2 42.64 1.21 19.2 42.7
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phenomenon and occurs more frequently in younger wom-
en. Malignant lesions tend to present with a small diameter 
of the primary focus, and, at times, have a multifocal form, 
but the prognosis is statistically more favourable as compared 
to other patient groups. The early detection of lesions, the 
radical surgical strategy with appropriate adjuvant therapy, 
and the careful surveillance may improve significantly the 
therapeutic outcomes and the quality of life in this group of 
patients. Further studies are required to confirm the genetic 
and clinical association between HT and PTC.
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