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Abstract
Background Papillary thyroid carcinoma PTC is the most prevalent of all thyroid carcinomas. On the other hand, 
Hashimoto’s thyroiditis (HT), as part of the spectrum of autoimmune thyroid diseases, is a major cause of thyroid 
hypofunction worldwide. Several studies have aimed to indicate a possible correlation between PTC and HT over the 
years. This study aims to investigate the correlation between HT disease and PTC tumor invasion rate.

Method In the present cross-sectional study, PTC patients with HT were selected among patients referred to 
the surgical ward of Shariati hospital from 2016 to 2019 and compared in terms of tumor invasion and central 
LN dissection. Also, a similar group of PTC patients without HT undergoing total thyroidectomy was selected for 
comparison. The tumor invasion rate was assessed based on invasion indices obtained from postoperative permanent 
pathology specimens. These indices included tumor type and size, number of involved LNs, lymphovascular 
involvement, perineural involvement, thyroid capsule involvement, multifocal or unifocal tumor, extrathyroidal 
proliferation, marginal status, and necrosis. Data were obtained and compared in the two groups with SPSS version 
22.0 software.

Results Based on the postoperative pathology reports, 50 (56.2%) PTC patients with Hashimoto thyroiditis were 
compared against 39 PTC patients without Hashimoto thyroiditis. No significant difference was found between 
the two groups regarding tumor invasion factors such as multifocality, lymphovascular invasion, marginal invasion, 
extrathyroidal invasion, capsular invasion, and necrosis.

Conclusion HT could not be mentioned as an aggravating factor of PTC invasion based on the invasion factors 
evaluated in pathology specimens.
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Introduction
Thyroid cancers are one of the most common types of 
endocrine malignancies. The most common type of 
malignancy in the thyroid gland is papillary thyroid 
cancer (PTC), with a higher prevalence among children 
and females [1–3]. PTC management includes a broad 
spectrum of options, from active surveillance to radical 
surgery and subsequent radioactive iodine (RAI) abla-
tion. The prognosis of PTC with appropriate treatment 
is favorable, with a 10-year survival of more than 90%; 
however, recognizing the prognostic factors can play an 
essential role in reducing the dimensions of this can-
cer [4–6]. Several clinicopathologic characteristics have 
been recognized as being associated with an unfavorable 
prognosis, including older age, large primary tumor size, 
extrathyroidal extension (ETE), lymph node (LN), and 
distant metastasis [7–9].

Hashimoto’s thyroiditis (HT), also known as chronic 
lymphocytic or autoimmune thyroiditis, can be a lead-
ing cause of hypothyroidism [10–13]. Prevalence of HT 
is five to ten times more often in females than males, and 
its incidence increases with age, with a peak between 
45 and 65 years [14]. It is significantly more common 
in patients with other autoimmune diseases [15]. Vari-
ous factors, including genetic and non-genetic factors, 
play a major role in the development of this disease, but 
in many cases, no known risk factor is found in patients 
[12]. Also, produced anti-thyroid peroxidase (Anti-TPO) 
and thyroglobulin autoantibodies are responsible for the 
patients’ clinical symptoms [16].

A link between cancer and inflammation has been rec-
ognized for over a century. As early as 1863, Rudolf Vir-
chow noted leukocytes in neoplastic tissue and suggested 
that this reflected the origin of cancer at sites of chronic 
inflammation [17]. Transforming normal cells to can-
cerous ones is a complex process that depends on vari-
ous factors, including the interaction of environmental 
triggers, genetic transformations, and immune modula-
tion. Some inflammatory diseases has been proven to be 
linked with cancer [18, 19]. According to some studies, 
one of the thyroid diseases that increases the risk of thy-
roid malignancy is HT, which increases the risk of thy-
roid cancer by up to 12 times, while in other studies, it 
was concluded that HT might be a protective factor for 
PTC because it is associated with less invasive disease at 
presentation and a lower recurrence rate [12, 20–22].

Overall, the association between tumor invasion in 
PTC and underlying HT is unclear. The present case-con-
trol study investigates this dilemma based on the postop-
erative pathology report and invasive indicants.

Materials and methods
In the present study, PTC patients with HT were selected 
among patients referred to the surgical ward of Shariati 
hospital from 2016 to 2019 and compared in terms of 
tumor invasion and central LN involvement. Thyroglobu-
lin (Tg) and anti-Tg levels were checked in all patients of 
our study. All patients also underwent Radioactive iodine 
(RAI) uptake scan and RAI therapy was administered 
based on ATA 2015 criteria [7, 23].

The typical histological features of Hashimoto’s thy-
roiditis include a lymphoplasmacytic infiltration, a ger-
minal center formation, follicular destruction, a Hurthle 
cell change, and variable degrees of fibrosis [24, 25]. The 
HT diagnosis confirmed after surgery by permanent 
pathology, also pathology results were confirmed by two 
pathologists. Also, a similar group of PTC patients with-
out HT undergoing total thyroidectomy was selected for 
comparison, which were recruited by random consecu-
tive permanent pathology report and matched based on 
age and gender. The tumor invasion rate was assessed 
based on invasion indices obtained from postoperative 
permanent pathology specimens. These indices included 
tumor type and size, number of involved LNs, lympho-
vascular invasion (LVI), perineural involvement (PNI), 
thyroid capsule invasion (CI), multifocal or unifocal 
tumor, extrathyroidal extension (ETE), marginal status, 
and necrosis. According to AJCC Cancer Staging Man-
ual, all PTC patients below 55 years of age with any T, any 
N and M0 are placed in stage 1. Based on this reference, 
the patients of this study are placed in stage 1 [26].

Metastasis or recurrence work up is done in follow-up 
after surgery with Tg measurement and RAI uptake scan 
[7, 23].

Data were obtained and compared in the two groups 
with SPSS version 22.0 software. The normality of data 
was evaluated with the Kolmogorov-Smirnov test. Data 
were reported as frequency and percentage (%), mean 
and standard deviation (SD), or median and quartiles. 
For data analysis, the Chi-square and Fisher’s exact test 
was used for categorical variables, while the independent 
sample t-test and Mann-Whitney U test for continues 
variables. A P-value of less than 0.05 was considered sta-
tistically significant.

Results
Based on the postoperative pathology reports, 50 (56.2%) 
PTC patients with Hashimoto thyroiditis were compared 
with 39 PTC patients without Hashimoto thyroiditis. The 
features of the 89 patients in our study are demonstrated 
in Table 1. During the one-year follow-up of all patients, 
no cases of mortality and no cases of metastasis or recur-
rence based on RAI scan was reported.

As demonstrated in Table  1, there was no signifi-
cant difference between the demographical and clinical 
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variables of PTC patients with and without Hashimoto 
thyroiditis. The permanent pathology of the patients 
was also evaluated for the confirmation of diagnosis, in 
which Fig. 1 demonstrates a sample of the groups in our 
study with (Fig.  1A) and without (Fig.  1B) Hashimoto 
thyroiditis.

Discussion
HT is the most common form of autoimmune thyroid 
disease, with an approximate annual incidence of 0.3 to 
1.5 cases per 1000 persons [27, 28]. HT is widely consid-
ered to be associated with thyroid cancers and the devel-
opment of thyroid nodules [29]. PTC is one of the most 
common endocrine malignancies, and the incidence of 
this disease has rapidly increased in recent years [30]. 
Evaluation of the relation of HT background and tumor 
invasion in patients with PTC has been a subject yielding 
mixed and contradicting results [12, 31, 32]. Although 
many inflammatory diseases have been proven to predis-
pose to mutations and the progression of cells to cancer 
[33], this are still limited reports and an unclear con-
clusion about HT and PTC, which is the most common 
thyroid cancer. In this study, the invasion factors of PTC 
in HT patients and those without HT background were 
evaluated, and it was concluded that there is no signifi-
cant difference in all tumor invasion indices investigated 
in our study between the two groups.

LN involvement was one of the invasion indicators in 
our study that was not significantly different between 
the two groups under study. In other words, HT cannot 
be considered an influential factor in PTC LN involve-
ment. Studies by Feng Zhu et al. and Zhang et al. align 
with our findings, demonstrating no significant differ-
ence regarding LN involvement in patients with PTC and 
HT backgrounds compared with the group without HT 
background [34, 35].

Tumor multifocality can be presented in PTC patients, 
and the prevalence of multifocality ranges from 18–87% 
[35, 36]. In the present study, we found that the corre-
lation between HT background and PTC multifocality 
is insignificant, demonstrating that HT background is 
not a risk factor for PTC tumor invasion. However, not 
all studies have reached the same result. For example, in 
contrast to our study, Shuai Donget al. concluded that the 
rate of multifocality and capsular invasion is higher in 
patients with an HT background [37].

Tumor size is another risk factor for PTC invasion, 
which was evaluated in our study between the case and 
control groups. According to our result, there is no sig-
nificant difference in tumor size between the two groups. 
In a meta-analysis conducted by Ju-Han Lee et al. same 
result has been proved and concluded that there is no 
significant difference in tumor size between patients with 
or without HT background [32].

Table 1 Features of papillary thyroid cancer patients based on Hashimoto thyroiditis
Variable Total; N = 89 Hashimoto Thyroiditis P-value*

Yes; n = 50 No; n = 39
Gender; n (%) Male 13 (14.6) 5 (10.0) 8 (20.5) 0.228

Female 76 (85.4) 45 (90.0) 31 (79.5)

Age (years); mean ± SD 38.08 ± 13.72 36.36 ± 11.57 40.28 ± 15.95 0.182

Tumor type; n (%) Classic 59 (66.3) 35 (70.0) 24 (61.5) 0.402

Other 30 (33.7) 15 (30.0) 15 (38.5)

Tumor size; median [Q1 – Q3] 13 [8–24] 12.5 [8–20.25] 17 [5–30] 0.456

Multifocality Multifocal 38 (42.7) 13 (33.3) 25 (50.0) 0.135

Unifocal 51 (57.3) 25 (50.0) 26 (66.7)

Marginal invasion Yes 31 (34.8) 18 (36.0) 13 (33.3) 0.793

No 58 (65.2) 32 (64.0) 26 (66.7)

Lymphovascular invasion Yes 11 (12.4) 6 (12.0) 5 (12.8) 1.000

No 78 (87.6) 44 (88.0) 34 (87.2)

Perineural invasion Yes 4 (4.5) 2 (4.0) 2 (5.1) 1.000

No 85 (95.5) 48 (96.0) 37 (94.9)

Extrathyroidal extension Yes 5 (5.6) 2 (4.0) 3 (7.7) 0.650

No 84 (94.4) 48 (96.0) 36 (92.3)

Necrosis Yes 3 (3.4) 1 (2.0) 2 (5.1) 0.579

No 86 (96.6) 49 (98.0) 37 (94.9)

Capsular invasion Yes 25 (28.1) 15 (30.0) 10 (25.6) 0.813

No 64 (71.9) 35 (70.0) 29 (74.4)

Central LN involvement; median [Q1 – Q3] 0 [0–1.5] 0 [0–1] 0 [0–2] 0.227
LN: Lymph node; SD: Standard deviation

*Chi-square/Fisher’s exact test or Mann-Whitney U/Independent sample t-test
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Despite the evaluations conducted in different studies, 
the results of similar studies are not entirely identical. 
Based on our results, it is not possible to count HT as an 
underlying disease that increases the rate of PTC inva-
sion. Studies with larger sample sizes and future meta-
analyses are likely to elucidate this association further. 
Also, studies based on genetic analysis in patients with 
PTC and HT will better illustrate this relationship.

We acknowledge that there are several limitations to 
our study. The present study is cross-sectional, while 
prospective multicentral studies with higher sample 
size and future follow-ups could provide more valu-
able evidence. Also, in the present study, genetic stud-
ies and studies on the genes of patients in the two 
groups were not performed. Therefore, studies based 
on genetic analysis in patients with PTC and HT are 
recommended because the genetic analysis will better 
determine this relationship.

Conclusion
In conclusion of the present study, which was per-
formed on 89 patients with PTC, HT could not be 
mentioned as an aggravating factor of PTC invasion 
because the invasion factors evaluated in pathology 

specimens such as multifocality, lymphovascular inva-
sion, extrathyroidal invasion, perineural invasion, 
capsular invasion, and necrosis were not significantly 
different between case and control group. Overall, the 
association between HT and PTC remains unclear, 
and more prospective studies are needed to support 
or disprove this association; until then, HT patients do 
not need more clinical follow-ups rather than patients 
without HT.
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