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Abstract The impact of coexistent Hashimoto’s thyroiditis
(HT) on lymph node metastasis (LNM) and prognosis in
papillary thyroid microcarcinoma (PTMC) remains controver-
sial. We evaluated the association of coexistent HT with
clinicopathologic parameters, LNM, and prognosis by retro-
spectively reviewing a series of consecutive patients treated
for PTMC at Fudan University Cancer Center from January
2005 to December 2010. Of all 1,250 patients with complete
data for analysis, 364 (29.1 %) had coexistent HT (HT group)
and 886 patients (70.9 %) had no evidence of HT (control
group). The HT group had higher proportion of female (87.9
vs 70.1 %) patients, higher mean level of thyroid-stimulating
hormone (TSH) (2.39 vs 2.00 mIU/L), and lower incidence of
extrathyroidal extension (7.4 vs 11.7 %) than those in the
control group. However, the incidence of LNM and recur-
rence was similar between the two groups, and HT was not
associated with LNM and recurrence. A series of clinicopath-
ologic factors identified for predicting LNM and recurrence in
the control group did not show any prediction in the HT
group. In summary, this study suggested that coexistent HT
had insignificant protective effect on LNM and prognosis in
PTMC, which was inconsistent with prior studies. Further
studies aiming to determine novel predictors are recommend-
ed in PTMC patients with coexistent HT.
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Introduction

In many regions of the world, the incidence of papillary
thyroid cancer (PTC) is increasing more rapidly than that of
any other malignancy [1]. This increase may be explained by
the increased detection of papillary thyroid microcarcinoma
(PTMC), which is defined as a lesion 10 mm or smaller in
diameter. PTMC frequently presents lymph node metastasis
(LNM) at the time of diagnosis, which implies a high proba-
bility of future recurrence [2-5].

Hashimoto’s thyroiditis (HT) is the most common inflam-
matory disorder of the thyroid gland, and the coexistence of
PTC and HT has been reported to range from 10 to 58 %
[6-8]. Current consensus on the explanation for the coexis-
tence of these two disorders suggests that HT may represent
the host immune response to preexisting PTC; PTC may be
induced or triggered by preexisting HT [9, 10]. However,
because of the autoimmune destruction of cancer cells, the
coexitent HT is considered as a protective factor with regard to
less invasiveness, lower LNM, and better prognosis in PTC
[11, 12]. Few studies have reported the effect of coexistent HT
on the lymph node and prognosis in PTMC. The aim of this
study was to determine whether HT was associated with
favorable clinicopathologic factors and prognosis in PTMC.

Materials and methods
Patients

The study included the patients treated at the Department of
Head and Neck Surgery, Fudan University Cancer Center,
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from January 2005 to December 2010. All patients provided
written informed consent for their information to be stored in
the hospital database and used for research, and this study was
approved by the Ethical Committee of Fudan University Can-
cer Center. Among 5,820 patients treated for PTC during this
period, 1,250 patients diagnosed with PTMC (21.5 %) were
selected, while 102 patients were excluded because their
microcarcinomas were incidentally identified during the thy-
roidectomy for benign diseases. The patients with PTMC
were divided into two groups on the basis of the preoperative
findings of autoantibodies or histopathologic confirmation of
HT. The HT group was defined as those patients with any one
of the following criteria: (1) positive for anti-thyroid peroxi-
dase (TPO) antibody, (2) positive for antithyroglobulin anti-
body, and (3) pathologic confirmation of HT. In this group, the
patients with a previous history of Grave’s disease or preop-
erative thyroid-stimulating hormone (TSH) receptor antibody
(TRADb) were excluded. In addition, the patients with the
following criteria were enrolled as a control group: (1) nega-
tive for autoantibodies (both anti-TPO antibody and
antithyroglobulin antibody); (2) absence of HT pathology;
(3) absence of previous history of a thyroid disorder, any
thyroid-related prescription; and (4) the absence of the classic
ultrasonographic findings of HT. For the final analysis, 364
patients were available for the HT group and 886 patients
were available for the control group in this study.

Serum antithyroid antibody (anti-TPO, antithyroglobulin)
analysis was performed by radioimmunoassay with a com-
mercial kit (Anti-TPOn; Brahms, Berlin, Germany; anti-Tgn,
Brahms). The TSH level was measured by a chemilumines-
cent microparticle immunoassays (CMIA) (Abbott Laborato-
ries, Abbott Park, IL 60064, USA) with interassay coefficients
of variation of less than 10 % over the ranges 0.35—4.94 plU/
mL. HT disease was defined as the presence of diffuse plasma
and lymphocytic cell infiltration, oxyphilic cells, the forma-
tion of lymphoid follicles, and reactive germinal centers.
However, a peritumor inflammatory response was not consid-
ered HT. The ultrasound findings of HT were the typical
hypoechogenicity of the thyroid gland seen with this disorder.

Surgical treatment

Before surgery, each patient underwent an ultrasonography
(US) examination. Lobectomy plus ipsilateral central lymph
node dissection (CLND) was typically performed as the initial
surgical treatment for the PTMC patients with malignant
lesions that were limited to a single lobe [4]. The histology
of the frozen sections (FS) guided the extent of the surgical
procedures in these patients. Initially, the patients underwent a
lobectomy according to the US results; then, if the nodule or
nodules were identified as malignant by FS, an ipsilateral
CLND was performed. When a benign or undetermined nod-
ule was detected in the contralateral lobe by US, a subtotal
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lobectomy was performed in our hospital, including nodule
enucleation; this procedure was performed on the suspicion of
alesion in the contralateral lobe following the preoperative US
or partial lobe resection, in which approximately one fourth to
two thirds of the contralateral lobe was resected on the suspi-
cion of more than one lesion in the contralateral lobe follow-
ing the preoperative US [4]. When malignant lesions were
identified in both lobes of the thyroid by FS, a total thyroid-
ectomy (TT) plus a bilateral CLND were performed [4].

Patients with lymphadenopathy in the central or lateral
neck, as detected by palpation or US, underwent a computed
tomography (CT) scan of the neck. Intraoperative inspection
of lateral compartment lymph nodes was another technique.
Clinically evident lateral neck lymph node metastasis
(LLNM) was known to be nodal metastasis revealed by pre-
operative evaluation and/or intraoperative inspection. A mod-
ified lateral lymph node dissection (LLND), which included
levels II-V, with the preservation of the sternocleidomastoid
muscle, internal jugular vein, and spinal accessory nerve, was
performed only in cases with clinically evident LLNM. The
cervical compartment was defined using the Memorial Sloan-
Kettering Cancer Center’s classification of cervical lymph
node regions (levels II-VI).

Follow-up

All patients received TSH-suppressive hormonal therapy fol-
lowing surgery. Because of its strictly controlled use in China,
radioactive iodine (RAI) therapy was not routinely prescribed
for the PTMC patients following surgery unless the patients
had distant metastasis [4]. The follow-up period for each
patient was defined as the length of time from the initial
therapy until the last known contact documented by a review
of the medical record or a follow-up phone call to the patient.
Postsurgical physical examinations were performed every 3—
6 months. During the follow-up visits, all patients underwent
US of the neck. The recurrence was defined as the appearance
of the disease, with new biopsy-proven/secondary surgery-
confirmed local disease or distant disease revealed by ultraso-
nography and/or imaging scans in any patient who had been
free of disease (i.e., no palpable disease and negative radioac-
tive iodine scan). The recurrence was classified as a “neck
recurrence” if the contralateral lobe or lateral lymph nodes
were involved or as a “distant recurrence” if the disease was
located in other sites, including the lungs, bones, or brain.

Assessment of clinicopathological variables

The following variables were used to analyze the risk factors
for LNM: gender, age at diagnosis, maximal tumor size, serum
TSH level, extrathyroidal extension, and coexistent HT.
Multifocality was defined as 2 or more tumor foci within the
thyroid. According to the current staging system [13], the age
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of 45 years was used as the cutoff point to divide all patients
into two groups: younger patients (<45 years) and older pa-
tients (>45 years). For multifocal tumors, the diameter of the
largest tumor focus was taken as the primary tumor.
Bilaterality indicated that both lobes of the thyroid were
affected by tumors, which was considered to be “bilateral
multifocality” as opposed to “unilateral multifocality” indi-
cating two or more tumor foci within unilateral lobe of the
thyroid. The lymph node status was analyzed as a binary
variable to indicate the detection of malignant lymph nodes.
They were staged using the 2009 tumor-node-metastasis
(TNM) classification of American Joint Committee on
Cancer/International Union Against Cancer [13]. The recur-
rence was analyzed as a binary variable to indicate whether
any recurrence had occurred. The tumor characteristics were
assessed by the final pathologic findings.

Statistical analysis

The results are expressed as the mean=SD. The statistical
analyses were performed using Student’s ¢ test, the X~ test, or
the Mann—Whitney test as appropriate. The odds ratio (OR)
and the 95 % confidence interval (CI) for the relationships
between each variable and CLNM or LLNM (yes or no) were
calculated using logistic regression. The testing of a correla-
tion between TSH and other variables was conducted by
Spearman approach. Recurrence-free survival (RFS) was de-
fined as the time between the date of the initial surgery and the
first recurrence or death from any cause. Patients who were
alive and who did not relapse were censored at the date of their
last follow-up visit. Overall survival (OS) was defined as the
time between the date of the initial surgery and death (all
causes or cause-specific). The survival rates were estimated
using the Kaplan—-Meier method and were compared with the
log-rank test. The hazard ratio (HR) and the 95 % CI for the
relationships between each variable and the recurrence were
calculated using a Cox regression model. A p<0.05 was
considered significant. Statistical analyses were performed
using SPSS for Windows 13.0 computer software (SPSS
Inc., Chicago, IL).

Results
Patient characteristics and the comparison according to HT

There were a total of 1,250 patients who met the inclusion and
exclusion criteria of the study. The age of these patients ranged
from 15 to 78 years (mean 44.3+10.6 years). Based on US
and FS results, three different types of surgical procedures
were performed: (1) lobectomy with ipsilateral CLND (909
patients); (2) lobectomy, ipsilateral CLND, and subtotal

lobectomy of the contralateral thyroid lobe (218 patients);
and (3) TT with a bilateral CLND (123 patients). Of the 188
patients who underwent LLND, 167 patients were confirmed
as positive LNM in the lateral neck on the final pathological
results. The numbers of patients staged from T1, T3, and T4
were 1,119, 101, and 30, respectively. According to the extent
of nodal metastasis, 167 patients presented as N1b and 443
presented as Nla.

There were more women in the HT group; the mean
level of TSH was higher; and the incidence of
extrathyroidal extension was significantly lower in the
HT group (p=0.001 and 0.040, respectively). The other
characteristics of the patients were similar regardless of
the coexistence HT or not (Table 1).

Risk factors for CLNM according to HT

Zhang et al. [4] reported that male gender, younger age
(<45 years of age), the presence of multifocal lesions,
extrathyroidal extension, and larger sized primary tumor were
risk factors for CLNM in PTMC; similar results were found in
the control group in this study. HT was reported to be associ-
ated with a lesser incidence of CLNM in PTC by a series of
studies; however, HT was not a negative predictor for CLNM
in PTMC patients (p=0.387). In the HT group, younger age
(OR=0.603, 95 % CI 0.392-0.928, p=0.022) was the only
indicator for CLNM, while other significant predictors iden-
tified in the control group did not show any prediction for
CLNM in the HT group (Tables 2 and 3).

Risk factors for LLNM according to HT

HT was not associated with LLNM in PTMC patients in this
study (»p=0.507). When investigating the risk factors for
LLNM based on the coexistent HT, we found that CLNM
predicted LLNM significantly in either the HT group or the
control group; however, other independent indicators for
LLNM identified in the control group, such as male gender
(OR=4.349, 95 % CI 1.797-10.524, p=0.001), unilateral
multifocality (OR=2.955, 95 % CI 1.690-5.165, p=0.001),
extrathyroidal extension (OR=3.623, 95 % CI 2.175-6.036,
p=0.001), and CLNM (OR=6.138, 95 % CI 3.580-10.526,
»=0.001), did not show any prediction for LLNM in the HT
group (Tables 4 and 5).

Risk factors for recurrence according to HT

The mean follow-up duration was 62.2 months (range 34—
113 months). Neck recurrences occurred in 37 patients
(3.0 %), which was divided based on the locations into (i)
22 (1.8 %) in contralateral lobe and central nodes, and (ii) 15
(1.2 %) in lateral nodes. Two distant recurrences (lung metas-
tases) were also observed. During this time, no patients died of
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Table 1 Characteristics of

patients Variable Total Hashimoto’s thyroiditis ~ Control group  p value
(n=1,250) group (n=364) (n=2886)
Gender
Male 309 (24.7) 44 (12.1) 265 (29.9) ns
Female 941 (75.3) 320 (87.9) 621 (70.1)
Age (year) 443+10.6 443+10.5 442+10.6 ns
Size (cm) 0.75+0.21 0.72+0.21 0.77+0.22 ns
TSH (mIU/L) 2.11+1.61 239+1.92 2.00+1.45 0.001
Unilateral multifocality 138 (11.9) 40 (11.0) 98 (11.1) ns
Bilaterality 108 (8.6) 36 (9.9) 72 (8.1) ns
Extrathyroidal extension 131 (10.5) 27(7.4) 104 (11.7) 0.040
CLNM 587 (47.0) 164 (45.1) 423 (47.7) ns
LLNM 167 (13.4) 45(12.4) 122 (13.8) ns
Surgical procedures
TT 123 (9.8) 39 (10.7) 84 (9.5) ns
Non-TT 1,127 (90.2) 325 (89.3) 802 (90.5)
T stage
Tl 1,119 (89.5) 337 (92.6) 782 (88.2) ns
T3 101 (8.1) 18 (4.9) 83 (9.4)
T4 30(24) 9(2.5) 21 (24)
N stage
Data are presented as n (%) or NO 640 (51.2) 195 (53.6) 445 (50.2) ns
mean =+ standard deviation Nla 443 (354) 124 (34.1) 319 (36.0)
TSH thyroid-stimulating hor- Nib 167 (13.4) 45 (12.4) 122 (13.8)
mone, 77 total thyroidectomy,  Follow-up duration (months) 622+183  61.£17.1 63.7+18.6 ns
CLNM central lymph node metas- Neck recurrence
tasis, LLNM lateral lymph node
metastasis, p value difference be- Contralateral lobe and central nodes 22 (1.8) 6 (1.6) 16 (1.8) ns
tween Hashimoto’s thyroiditis Lateral nodes 15(1.2) 4(1.1) 11(1.2) ns
group and control groups, ns not Distant recurrence 2(0.2) 0(0.0) 2(0.2) ns

significant

thyroid cancer. The incidence of neck recurrence was parallel
between the HT and control group (Table 1), and HT was not a
risk or protect factor for neck recurrence in PTMC patients
(p=0.240 by the log-rank test). Tables 6 and 7 showed the Cox

Table 2 Univariate logistic regression for CLNM according to HT

regression analysis for neck recurrence based on the coexistent
HT. Although extrathyroidal extension (HR=2.340, 95 % CI
1.024-5.925, p=0.044) and LLNM (HR=3.782, 95 % CI
1.457-9.815, p=0.006) were risk factors for neck recurrence

Independent variable Hashimoto’s thyroiditis group (n=2364) Control group (n=886)

OR 95 % CI p value OR 95 % CI p value
Male gender 1.390 0.739-2.614 ns 1.776 1.328-2.375 0.001
Age (>45 vs <45 years) 0.633 0.416-0.963 0.033 0.568 0.434-0.743 0.001
Size 2.531 0.952-6.728 ns 5.161 2.696-9.882 0.001
TSH (mIU/L) 1.083 0.971-1.208 ns 1.065 0.970-1.168 ns
Unilateral multifocality 1.250 0.648-1.250 ns 1.680 1.097-2.574 0.017
Bilaterality 1.597 0.799-3.193 ns 2.190 1.323-3.626 0.002
Extrathyroidal extension 1.343 0.612-2.943 ns 2384 1.550-3.666 0.001

CLNM central lymph node metastasis, LLNM lateral lymph node metastasis, OR odds ratio, CI confidence interval, 7SH thyroid-stimulating hormone, ns

not significant
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Table 3 Multivariate logistic regression for CLNM according to HT
Independent variable Hashimoto’s thyroiditis group (n=364) Control group (n=886)

OR 95 % CI p value OR 95 % CI p value
Male gender 1.445 0.750-2.786 ns 1.967 1.447-2.675 0.001
Age (>45 vs <45 years) 0.603 0.392-0.928 0.022 0.555 0.419-0.735 0.001
Size 2.827 0.935-7.721 ns 4.263 2.159-8.417 0.001
TSH (mIU/L) 1.086 0.970-1.217 ns 1.070 0.969-1.181 ns
Unilateral multifocality 1.384 0.702-2.729 ns 1.46 1.245-3.043 0.003
Bilaterality 1.518 0.742-3.104 ns 2.331 1.372-3.959 0.002
Extrathyroidal extension 1.128 0.503-2.528 ns 2216 1.413-3.475 0.002

CLNM central lymph node metastasis, LLNM lateral lymph node metastasis, OR odds ratio, C/ confidence interval, 7SH thyroid-stimulating hormone, ns

not significant

in the control group, both of them did not show any significant
prediction in the HT group.

The correlation between TSH and pathologic features
of tumor

The level of TSH was associated with the presence of HT
(»=0.001) in PTMC; however, a correlation between TSH
and pathologic features of tumor, such as size, unilateral
multifocality, bilaterality, and extrathyroidal extension, was
not significant by Spearman test.

Discussion

PTMC is considered as an indolent tumor presenting excellent
prognosis; however, it is reported that as high as 40-60 % of
the patients show regional LNM at diagnosis and recurrence is
not uncommon during the follow-up period [4, 5, 14].

Table 4 Univariate logistic regression for LLNM according to HT

Recently, there has been a particular interest in the impact of
HT in PTC; the current opinions consider that PTC in the
presence of HT is associated with decreased tumor aggres-
siveness, better locoregional control, lesser rates of recurrence,
and greater overall and disease-free survival [15-20]. How-
ever, few studies investigate the influence of HT in PTMC.
This study firstly delineated the specific features of PTMC
coexisted with HT and assessed the impact of HT on LNM and
prognosis in PTMC. Although PTMC patients with coexistent
HT had lower incidence of extrathyroidal extension, unlike
previous findings in PTC, they did not exhibit less LNM and
favorable prognosis. When exploring the differences in LNM
and recurrence between subgroups with and without HT, a
series of risk factors identified in PTMC without HT did not
show any negative prediction in PTMC coexisted with HT,
suggesting that HT might have an impact against aggressive
behaviors and play a protective role in the natural history to
some extent.

HT is an autoimmune disease characterized by widespread
lymphocyte infiltration, fibrosis, and parenchymal atrophy of

Independent variable

Hashimoto’s thyroiditis group (n=364)

Control group (n=886)

OR 95 % CI p value OR 95 % CI p value
Male gender 3.261 1.533-6.939 0.002 1.445 1.269-2.155 0.001
Age (>45 vs <45 years) 0.670 0.350-1.283 ns 0.521 0.346-0.784 0.002
Size 3911 0.834-18.326 ns 4715 1.777-12.509 0.002
TSH (mIU/L) 1.122 0.978-1.287 ns 0.943 0.815-1.091 ns
Unilateral multifocality 2.752 1.240-6.107 0.013 2.774 1.696-4.539 0.001
Bilaterality 1.161 0.427-3.159 ns 1.739 0.950-3.181 ns
Extrathyroidal extension 2.754 1.093-6.942 0.032 4.528 2.858-7.175 0.001
CLNM 12.581 4.834-32.744 0.001 8.060 4.789-13.565 0.001

CLNM central lymph node metastasis, LLNM lateral lymph node metastasis, OR odds ratio, CI confidence interval, 7SH thyroid-stimulating hormone, ns

not significant
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Table 5 Multivariate logistic regression for LLNM according to HT

Independent variable

Hashimoto’s thyroiditis group (n=364)

Control group (n=886)

OR 95 % CI p value OR 95 % CI p value
Male gender 1.225 0.784-1.913 ns 4.349 1.797-10.524 0.001
Age (>45 vs <45 years) 0.845 0.397-1.796 ns 0.627 0.401-1.979 ns
Size 2.639 0.477-14.587 ns 2.189 0.759-6.318 ns
TSH (mIU/L) 1.123 0.978-1.287 ns 0.926 0.793-1.081 ns
Unilateral multifocality 3.461 0.952-8.856 ns 2.955 1.690-5.165 0.001
Bilaterality 0.827 0.259-2.639 ns 1.628 0.832-3/183 ns
Extrathyroidal extension 2.527 0.853-7.483 ns 3.623 2.175-6.036 0.001
CLNM 12.241 4.526-33.107 0.001 6.138 3.580-10.526 0.001

CLNM central lymph node metastasis, LLNM lateral lymph node metastasis, OR odds ratio, CI confidence interval, 7SH thyroid-stimulating hormone, ns

not significant

thyroid tissue [16, 18]. The autoimmune response to thyroid-
specific antigens may be involved in the destruction of cancer
cells expressing thyroid-specific antigens, thus preventing the
progression and improving the prognosis in PTC. However, it
remains unclear the actual rate and the effectiveness of
coexisting HT in PTMC. According to current literatures,
the frequency of coexistent HT in patients with PTC has been
variously reported to range from 0.5 to 38 % [8, 19, 20].
Similarly, in the presently analyzed subjects, PTMC coexisted
with HT was found in 364 (29.1 %) of the patients. Given the
high frequency of the coexistence for these two diseases, we
further determined the clinicopathologic differences based on
the presence of HT and evaluated the effect of HT on the
biologic behavior of PTMC.

The results of this study showed that PTMC coexisted with
HT was associated with a higher likelihood of female patients
and a lower frequency of extrathyroidal extension, which were
consistent within the findings of previous studies in PTC [18,
21, 22]. However, there were no significant differences in the

other clinicopathologic features and the distribution of T stage
between the two groups. On the other hand, it is hypothesized
that the inflammation caused by HT leads to atrophy and
fibrosis of the thyroid gland [23]; this process would involve
associated damage to the surrounding lymphatic vessels
which impairs the lymphatic spread of PTC and ultimately
leads to a reduced likelihood of LNM. Only a handful studies
have reported on the association between HT and LNM [11,
21, 24] in PTC. Kim et al. [21] demonstrated that PTC with
HT had a lesser incidence of LNM when adjusted for age,
gender, tumor size, preoperative TSH levels, and mean num-
ber of dissected lymph nodes. They also showed that PTC
with HT had a lesser N stage of disease at the time of initial
treatment. However, in this study, no significant differences in
the incidence of LNM or the distribution of N stage in PTMC
regardless of the coexistent HT, suggesting that HT did not
affect much on decreasing the nodal invassiveness in PTMC.

Since current guidelines have no specific recommendations
for the nodal management of PTMC, numbers of studies

Table 6 Univariate Cox regression analysis for recurrence according to Hashimoto’s thyroiditis

Independent variable

Hashimoto’s thyroiditis group (n=364)

Control group (n=2886)

HR 95 % CI p value HR 95 % CI p value
Male gender 0.761 0.168-3.440 ns 0.824 0.353-1.926 ns
Age (>45 vs <45 years) 0.384 0.106-1.396 ns 1.119 0.501-2.500 ns
Size 0.588 0.043-8.065 ns 1.350 0.184-9.887 ns
TSH (mIU/L) 1.130 0.924-1.383 ns 0.941 0.703-1.259 ns
Unilateral multifocality 0.777 0.101-5.991 ns 1.907 0.648-5.605 ns
Bilaterality 0.871 0.113-6.716 ns 0.931 0.219-3.965 ns
Extrathyroidal extension 2.521 0.558-11.396 ns 2.996 1.241-7.231 0.015
CLNM 1.310 0.439-3.906 ns 1.404 0.623-3.167 ns
LLNM 1.874 0.514-6.830 ns 4.016 1.778-9.069 0.001

CLNM central lymph node metastasis, LLNM lateral lymph node metastasis, 7SH thyroid-stimulating hormone, HR hazard ratio, CI confidence interval,

ns not significant
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Table 7 Multivariate Cox regression analysis for recurrence according to Hashimoto’s thyroiditis
Independent variable Hashimoto’s thyroiditis group (n=364) Control group (n=886)

HR 95 % CI p value HR 95 % CI p value
Male gender 1.197 0.914-1.414 ns 1.097 0.452-2.663 ns
Age (>45 vs <45 years) 0.425 0.113-1.595 ns 1.391 0.601-3.219 ns
Size 0.613 0.041-9.196 ns 0912 0.129-6.447 ns
TSH (mIU/L) 1.137 0.914-1.414 ns 0.987 0.737-1.321 ns
Unilateral multifocality 0.695 0.086-5.644 ns 1.408 0.459-4.318 ns
Bilaterality 0.606 0.068-5.408 ns 0.714 0.160-3.197 ns
Extrathyroidal extension 2202 0.466—11.398 ns 2.340 1.024-5.925 0.044
CLNM 1.095 0.331-3.625 ns 0.829 0.320-2.145 ns
LLNM 1.583 0.351-7.143 ns 3.782 1.457-9.815 0.006

CLNM central lymph node metastasis, LLNM lateral lymph node metastasis, 7SH thyroid-stimulating hormone, HR hazard ratio, CI confidence interval,

ns not significant

attempt to investigate the risk factors for LNM, aiming to
tailor the initial treatment for local nodes, especially for the
central nodes [5, 14, 25-27]. A consensus indicates that
CLND need to be considered in PTMC patients presenting
with risk factors, such as male gender, younger age, multifocal
lesions, extrathyroidal extension, and larger size of the prima-
ry tumor. However, none of the mentioned studies distin-
guished the subjects by the coexistence of HT. The compari-
son of predictors for LNM between the two groups in this
study indicated that a series of risk factors identified in the
control group lost their predictions in the HT group, which
challenged the current predictive systems for LNM in PTMC.

HT is the most common cause of hypothyroidism, and our
data showed that the preoperative TSH levels were signifi-
cantly higher in the HT group compared with those in the
control group. It is reported that a high TSH level is associated
with an increased tumorigenesis of thyroid cancer and ad-
vanced stage disease [8, 28], which is the foundation for the
effectiveness of TSH suppression by decreasing the risk of
tumorigenesis and cancer recurrence after lobectomy. Al-
though TSH level had no relations with LNM or stage of
disease in PTMC according to our data, the impact on the
tumorigenesis in PTMC needed to be verified in all patients
with micronodular thyroid disease, and further studies on the
gene mutation (i.e., BRAF, RET/PTC) were expected to study
for the relationship to LNM in PTMC with HT [29-31].

The presence of HT in patients with PTC has been reported
to be associated with a favorable prognosis, because of the
destroying for cancer cells from autoimmunity stimulated by
the thyroid-specific antigen of cancer itself. Although PTMC
with HT was associated with a lower frequency of
extrathyroidal extension, which was considered as one of the
risk factors for poor prognosis, over a mean follow-up period
of 62.2 months, the protective impact on prognosis was found
to be insignificant in PTMC. However, risk factors such as

extrathyroidal extension and LLNM in PTMC without HT did
not predict recurrence in PTMC with HT; moreover, a high
TSH level was not associated with the increased incidence of
recurrence, either. These reflected that HT might influence the
progression of PTMC to some extent, but given the excellent
prognosis of PTMC itself, HT was not powerful enough to
improve the outcome significantly in PTMC.

In conclusion, we found a relatively common occurrence of
HT in patients with PTMC. The coexistent HT was associated
with a lower frequency of extrathyroidal extension and a
higher level TSH in PTMC. However, unlike most of prior
reports clarifying the coexistent HT might protect against
LNM and improve prognosis in PTC, our finding suggested
that HT had insignificant protective effect on LNM and prog-
nosis in PTMC. Given the lost ability of prediction for LNM
and prognosis by some traditional clinicopathologic factors
identified in PTMC without HT, further studies aiming to
determine novel predictors, such as molecular markers, were
recommended in PTMC patients with the coexistent HT.
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