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Background: Hürthle cell carcinoma (HCC), a type of thyroid carcinoma, is rare in South Korea, and few studies have investigated 
its prognosis.
Methods: This long-term multicenter retrospective cohort study evaluated the clinicopathological features and clinical outcomes in 
patients with HCC who underwent thyroid surgery between 1996 and 2009. 
Results: The mean age of the 97 patients included in the study was 50.3 years, and 26.8% were male. The mean size of the primary 
tumor was 3.2±1.8 cm, and three (3.1%) patients had distant metastasis at initial diagnosis. Ultrasonographic findings were avail-
able for 73 patients; the number of nodules with low-, intermediate-, and high suspicion was 28 (38.4%), 27 (37.0%), and 18 
(24.7%), respectively, based on the Korean-Thyroid Imaging Reporting and Data System. Preoperatively, follicular neoplasm (FN) 
or suspicion for FN accounted for 65.2% of the cases according to the Bethesda category, and 13% had malignancy or suspicious for 
malignancy. During a median follow-up of 8.5 years, eight (8.2%) patients had persistent/recurrent disease, and none died of HCC. 
Older age, gross extrathyroidal extension (ETE), and widely invasive types of tumors were significantly associated with distant me-
tastasis (all P<0.01). Gross ETE (hazard ratio [HR], 27.7; 95% confidence interval [CI], 2.2 to 346.4; P=0.01) and widely invasive 
classification (HR, 6.5; 95% CI, 1.1 to 39.4; P=0.04) were independent risk factors for poor disease-free survival (DFS).
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Conclusion: The long-term prognosis of HCC is relatively favorable in South Korea from this study, although this is not a nation-
wide data, and gross ETE and widely invasive cancer are significant prognostic factors for DFS. The diagnosis of HCC by ultraso-
nography and cytopathology remains challenging. 
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INTRODUCTION

Hürthle cell carcinoma (HCC) is a rare thyroid carcinoma that 
accounts for 3% to 4% of all malignant thyroid tumors [1,2]. 
Hürthle or oxyphilic cells are usually larger than the normal fol-
licular cells and are characterized by abundant eosinophilic cy-
toplasm [3]. Thyroid nodules comprising 75% or more Hürthle 
cells are classified as Hürthle cell neoplasms (HCNs) [4]. Simi-
lar to follicular neoplasms (FNs), thyroid tumors demonstrating 
capsular and/or vascular invasion, lymph node (LN) metastasis, 
or presence of distant metastasis are diagnosed as HCC [4,5]. 
Previously, HCC was classified as an oxyphilic variant of follic-
ular thyroid cancers, by the World Health Organization (WHO) 
[6]. However, due to their distinct genetic expression, unique 
pathologic characteristics, and clinical behavior, HCCs have 
been reclassified as a separate subtype of differentiated thyroid 
cancer (DTC) [7,8].

In general, HCC has demonstrated more aggressive clinical 
behavior than other DTCs, in terms of more extrathyroidal ex-
tension (ETE), distant metastasis, less iodine-avid, and higher 
rates of mortality [9-11]. A population-level analysis using the 
Surveillance, Epidemiology, and End Results database reported 
that patients with HCC were older, presented with larger tu-
mors, and had higher disease-specific mortality than patients 
with DTC [9]. However, not all studies have demonstrated con-
sistent results [12-14]. As the prevalence of HCC is lower in re-
gions with high iodine intakes, such as South Korea and Japan, 
limited studies have addressed the prognosis of patients with 
HCC in South Korea [15,16]. Considering the relatively small 
number of patients and a short follow-up period in these studies, 
a study that can fill this gap is necessary. 

In addition, preoperative diagnosis of HCC by ultrasonogra-
phy (US) and fine-needle aspiration (FNA) cytology is chal-
lenging. Until now, several studies have reported the imaging 
and cytopathology findings of HCC [16-18]. However, preoper-
ative US and pathological features have not been elucidated be-
cause the number of patients with HCC included in these stud-
ies were small, and Hürthle cell adenoma was also included in 
the analysis. 

Therefore, we aimed to evaluate the clinicopathological char-
acteristics and long-term clinical outcomes in patients with 
HCC in a multi-institutional cohort in South Korea. Further-
more, we evaluated the prognostic factors that might be associ-
ated with distant metastasis at the time of diagnosis and persis-
tent/recurrent disease during follow-up in patients with HCC. 

METHODS

Patients 
From January 1996 to December 2013, a total of 97 patients 
with HCC underwent thyroid surgery at five tertiary care hospi-
tals in South Korea. All patients included in this retrospective 
multicenter study were confirmed to have HCC by histopathol-
ogy and were aged >18 years. The study protocol was approved 
by the relevant Institutional Review Boards (Asan Medical 
Center, 2021-0568; Ulsan University Hospital, 2016-12-031; 
Pusan National University Hospital, 2105-038-013; Chonnam 
National University Hwasun Hospital, CNUHH-2017-053; and 
Chungnam National University Hospital, CNUH 2017-01-018). 
The need for informed consent was waived due to the retrospec-
tive design of the study. 

Neck US examination and evaluation of the finding 
The findings on the preoperative US of the neck were retrospec-
tively reviewed by an experienced endocrinologist and radiolo-
gist at each center. US findings of the target nodule were evalu-
ated according to the Korean Thyroid Imaging Reporting and 
Data System (K-TIRADS) [19]. The internal content of the 
nodule was categorized according to the ratio of the cystic to the 
solid portion within a nodule (e.g., predominantly solid, >10% 
and ≤50% cystic). Echogenicity of the nodule was defined as a 
hypoechogenic pattern compared with an echogenicity pattern 
in the thyroid parenchyma and a marked hypoechogenic pattern 
as compared with that of the strap muscle. The nodule orienta-
tion was categorized as parallel or non-parallel. The tumor mar-
gins were classified as well-defined smooth, spiculated, or ill-
defined. Calcifications were categorized as microcalcification 
(calcification foci ≤1 mm), macrocalcification (calcification 
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foci >1 mm), or none. Preoperative cytopathology of the nod-
ule was reported according to the 2017 Bethesda system [20]. 

Follow-up protocol and definitions 
After thyroid surgery, subsequent radioactive iodine (RAI) thera-
py was administered according to guideline and physician’s deci-
sion [21,22]. All patients were regularly followed up every 6 to 
12 months. Physical examinations such as palpation of the neck 
and blood investigations, including thyroid function test, serum 
thyroglobulin, and anti-thyroglobulin antibody levels, were per-
formed at each visit. Neck US was performed every 12 to 24 
months, and US-guided FNA cytology was performed when there 
were abnormal findings on the US. Additional diagnostic imaging 
studies including neck/chest computed tomography or 18F-fluo-
rodeoxyglucose-positron emission tomography were performed 
as needed such as increasing serum thyroglobulin [23]. 

Persistence/recurrence of disease was defined as the appear-
ance of pathologically proven malignant tissue and/or appear-
ance of metastatic lesions. Synchronous distant metastasis was 
defined as with persistent disease during follow-up. Disease-
free survival (DFS) was defined as the time from the date of 
surgery until last follow-up or recurrence. Disease-specific mor-
tality was defined as death from HCC, and overall-mortality 
was defined as death from all causes. 

Statistical analyses 
Statistical analyses were performed using the R program ver-
sion 3.5.1 (R Foundation for Statistical Computing, Vienna, 
Austria; http://www.R-project.org), and figures were construct-
ed using Graph Pad Prism version 5.0 (GraphPad Software, 
SanDiego, CA, USA; http://www.graphpad.com). Continuous 
variables are presented as mean±standard deviation or medians 
and interquartile ranges (IQRs), and categorical variables are 
presented as numbers (percentages). We used the t test and 
Kruskal-Wallis rank sum test to compare continuous variables 
and chi-square test to compare categorical variables. The Cox 
proportional hazard model was used to analyze the prognostic 
factors associated with DFS, presented as hazard ratios (HRs), 
95% confidence intervals (CIs), and P values. Statistical signifi-
cance was set at P<0.05. 

RESULTS

Baseline characteristics and clinical outcome of patients 
with HCC
Table 1 presents the baseline characteristics of the 97 patients 

with HCC. The mean age of the patients at the time of initial 
surgery was 50.3±13.4 years, and 26.8% were males. The 
mean size of the primary tumor was 3.2±1.8 cm, and 25.8% of 
the tumors were larger than 4 cm. Microscopic ETE and gross 
ETE were found in 12 (12.4%) and three (3.1%) patients, re-
spectively. Vascular invasion was found in 24 (24.7%) patients, 
among whom three had extensive vascular invasion (≥4 foci). 

Table 1. Baseline Characteristics of Patients with Hürthle Cell 
Carcinoma

Characteristic Value

Number of patients 97

Age, yr 50.3±13.4

Male sex 26 (26.8)

Primary tumor size, cm 3.2±1.8

   ≤2 34 (35.0)

   >2 and ≤4 38 (39.2)

   >4 25 (25.8)

Extra-thyroidal extension

   Microscopic 12 (12.4)

   Gross 3 (3.1)

Vascular invasion 

   Limited vascular invasion (<4 foci) 21 (21.6)

   Extensive vascular invasion (≥4 foci) 3 (3.1)

WHO classification 

   Minimally invasive 73 (75.3)

   Encapsulated angio-invasive 19 (19.6)

   Widely invasive 5 (5.1)

Cervical LN metastasis 2 (2.1)

TNM stage (7th)

   Stage I 50 (51.5)

   Stage II 20 (20.6)

   Stage III 24 (24.7)

   Stage IV 3 (3.1)

TNM stage (8th)

   Stage I 82 (84.5)

   Stage II 12 (12.4)

   Stage III 0 

   Stage IV 3 (3.1)

Distant metastasis 3 (3.1)

Total thyroidectomy 48 (49.5)

Radioiodine ablation 40 (41.2)

Values are expressed as mean±standard deviations or number (%).
WHO, World Health Organization; LN, lymph node; TNM, tumor-
node-metastasis. 
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Based on the WHO classification, the number of patients with 
minimally invasive, encapsulated angio-invasive, and widely 
invasive tumors was 73 (75.3%), 19 (19.6%), and five (5.1%), 
respectively. At the time of diagnosis, two (2.1%) patients had 
cervical LN metastasis, and three (3.1%) patients had distant 
metastasis. Based on the 8th edition of the American Joint Com-
mittee on Cancer/Union for International Cancer Control tumor-
node-metastasis (TNM) staging system, the number of patients 
with stage I, II, III, and IV classification was 82 (84.5%), 12 
(12.4%), 0, and three (3.1%), respectively. Forty-eight (49.5%) 
patients underwent total thyroidectomy, and 40 of them received 
subsequent RAI therapy. During a median follow-up of 8.5 
years (IQR, 5.2 to 12.8), eight (8.2%) patients had persistent/re-
current disease. Among eight patients, four patients had local 
recurrence such as operation bed and cervical LN metastasis. 
One patient had newly detected subcutaneous metastasis and 
the other three had persistent metastasis in lung and bone. Nine 
(9.3%) patients died from other causes, and none of them died 
of HCC. 

Ultrasonographic and cytopathologic features of HCC
Of the 97 patients, US findings of HCC were available for 73 
patients (Table 2). Most (n=62, 84.9%) were solid nodules, and 
in terms of echogenicity, 40 (54.8%) were hypoechoic, and nine 
(12.3%) were markedly hypoechoic. Ten nodules (13.7%) had 
non-parallel orientation, and 68 (93.2%) had smooth margins. 
In terms of calcification, seven (9.6%) had microcalcification, 
and nine (12.3%) had macrocalcification. Based on the K-TI-
RADS, 28 (38.4%), 27 (37.0%), and 18 (24.7%) patients were 
classified into the low-, intermediate-, and high suspicion cate-
gories, respectively (Fig. 1A). 

Among all patients included in the study, results of preopera-
tive FNA or core needle biopsy (CNB) were available for 92 
patients. According to the Bethesda category, FN or suspected 
FN was the most common and was observed in 60 (65.2%) pa-
tients (Table 2, Fig. 1B). Atypia of undetermined significance/
follicular lesion of undetermined significance, suspicious for 
malignancy, and malignancy accounted for 8.7%, 5.4%, and 
7.6% of the cases, respectively. The FNA/CNB results accord-
ing to the K-TIRADS category are shown in Fig. 1C. The pro-
portion of tumors with Bethesda category IV–VI increased to-
ward from low to high suspicion nodule, accounts for 74.1%, 
80.8%, and 83.4%, respectively. CNB was performed in 11 out 
of 92 patients and there was no significant difference between 
pathology according to FNA or CNB (P=0.24).

Clinicopathological features associated with synchronous 
distant metastasis
We compared the clinicopathological features between patients 
with and without distant metastasis at initial surgery (Supple-
mental Table S1). Patients with distant metastasis were signifi-
cantly older than those without distant metastasis (68.5 years vs. 
49.8 years, P<0.01). There was no significant difference in the 
sex ratio and primary tumor size between the two groups. Two 
(66.7%) patients in the distant metastasis group had gross ETE, 

Table 2. Ultrasonographic Features of Hürthle Cell Carcinoma 

Characteristic Value

Number of patients 73

Composition 

   Solid 62 (84.9)

   Predominantly solid 11 (15.1)

Echogenicity 

   Markedly hypoechoic 9 (12.3)

   Hypoechoic 40 (54.8)

Isoechoic 24 (32.9)

Non-parallel 10 (13.7)

Margin 

   Smooth 68 (93.2)

   Spiculated 3 (4.1)

   Ill-defined 2 (2.7)

Calcification

   Microcalcification 7 (9.6)

   Macrocalcification 9 (12.3)

K-TIRADSa

   Low suspicion 28 (38.4)

   Intermediate suspicion 27 (37.0)

   High suspicion 18 (24.7)

FNA/CNB

   Nondiagnostic 1 (1.1)

   Benign 11 (12.0)

   AUS/FLUS 8 (8.7)

   FN or suspicious for FN 60 (65.2)

   Suspicious for malignancy 5 (5.4)

   Malignancy 7 (7.6)

Values are expressed as number (%). 
K-TIRADS, Korean-Thyroid Imaging Reporting and Data System; 
FNA, fine needle aspiration; CNB, core needle biopsy; AUS, atypia of 
undetermined significant; FLUS, follicular lesion of undetermined sig-
nificance; FN, follicular neoplasm.
aFNA/CNB result was available in 92 patients.
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which was significantly higher than that (1.1%) in patients with-
out distant metastasis (P<0.01). According to the WHO classi-
fication, widely invasive (66.7%) and encapsulated angio-inva-
sive (33.3%) tumors were observed more frequently in patients 
with distant metastasis than in those without distant metastasis 
(P<0.01).

Fig. 1. (A) Ultrasonographic findings based on the Korean-Thyroid Imaging Reporting and Data System in patients with Hürthle cell carci-
noma. (B) Preoperative fine needle aspiration or core needle biopsy based on Bethesda category in patients with Hürthle cell carcinoma. (C) 
Proportion of Bethesda category according to ultrasonographic feature. AUS, atypia of undetermined significant; FN, follicular neoplasm.
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We also evaluated the clinical and ultrasonographic features 
of patients who had features of high risk of recurrent disease 
such as gross ETE, LN metastasis, distant metastasis, and wide-
ly invasive tumor. Because some factors overlap, there are 9 pa-
tients with high-risk of recurrent disease (Supplemental Table 
S2). They were older (67.5 years vs. 49.8 years, P<0.01) than 

Table 3. Clinicopathological Features Associated with Disease-Free Survival in Patients with Hürthle Cell Carcinoma

Variable
Univariate Multivariate

HR (95% CI) P value HR (95% CI) P value

Older age (≥55 yr) 6.2 (1.2–30.9) 0.03 2.8 (0.4–17.8) 0.28

Male sex 1.9 (0.5–8.1) 0.37 - -

Larger size (>4 cm) 0.8 (0.2–4.1) 0.81 - -

Gross ETE (ref. no ETE and microscopic ETE) 82.5 (7.4–923.5) <0.01 27.7 (2.2–346.4) 0.01

WHO classification (ref. minimally invasive) 

   Encapsulated angio-invasive 2.4 (0.4–14.8) 0.33

   Widely invasive 17.3 (3.5–85.9) <0.01 6.5 (1.1–39.4) 0.04

Cervical LN metastasis 1.1 e-07 (–INF) 0.99 - -

Total thyroidectomy 3.1 (0.6–15.3) 0.17 - -

Radioiodine ablation therapy 1.4 (0.3–5.6) 0.64 - -

HR, hazard ratio; CI, confidence interval; ETE, extrathyroidal extension; WHO, World Health Organization; LN, lymph node.
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those with low risk of recurrence and showed a higher rate of 
total thyroidectomy (88.9% vs. 45.5%, P=0.03).

Clinicopathological features associated with DFS
To identify the clinicopathological factors associated with DFS 
in patients with HCC, univariate and multivariate analyses were 
performed (Table 3). Older age (≥55 years, HR, 6.2; 95% CI, 
1.2 to 30.9; P=0.03), gross ETE (HR, 82.5; 95% CI, 7.4 to 
923.5; P<0.01), and widely invasive tumors according to the 
WHO classification (HR, 17.3; 95% CI, 3.5 to 85.9; P<0.01) 
were significantly associated with poorer DFS. In multivariate 
analysis, gross ETE (HR, 27.7; 95% CI, 2.2 to 346.4; P=0.01) 
and widely invasive tumors (HR, 6.5; 95% CI, 1.1 to 39.4; 
P=0.04) were independent risk factors associated with DFS. 

DISCUSSION

HCC is a relatively uncommon thyroid malignancy in iodine-
sufficient regions. According to a single-center study in South 
Korea, among patients diagnosed with thyroid cancer during 
1995 to 2005, HCC accounted for only 1% [15]. In this multi-
center cohort study in South Korea, where HCC is relatively 
rare, we evaluated the clinical outcome of patients with HCC. 
Persistent/recurrent disease was observed in 8.2% of the pa-
tients, and none died of HCC during a median follow-up of 8.5 
years. Distant metastasis was significantly associated with older 
age, gross ETE, and widely invasive cancer. We found that the 
clinicopathological factors associated with DFS, gross ETE, and 
widely invasive cancer were independent risk factors associated 
with poor DFS. 

Previous studies reported that HCC is associated with a more 
aggressive clinical behavior, for example, higher rates of distant 
metastasis, a higher proportion of iodine resistant tumors, and 
higher mortality than other DTCs [9-11,24]. However, this has 
been challenged in several studies, which reported that HCC 
had a similar outcome as follicular thyroid carcinoma [12-
14,16]. In the latest population-level analysis that included 3,111 
patients with HCC, the overall survival rate was 82.1%, and the 
disease-specific survival rate was 94.1% [9]. A similar survival 
outcome was seen in a recently reported single-center data of 
239 patients. The 5-year overall survival rates and disease-spe-
cific survival rates were 89.4% and 94.6%, respectively [25]. In 
our study, the overall survival rate was 91.7%, and none of the 
patients died of thyroid cancer during a median follow-up of 8.5 
years. Furthermore, the proportion of patients with persistent/
recurrent disease was 8.2%, which was lower than reported in 

another study (12.1%) with a similar follow-up period [25]. The 
favorable prognosis observed in our study compared to that in 
the study by Oluic et al. [25] study, might be due to a low pro-
portion of widely invasive tumors (5% vs. 33%) and larger size 
tumors (>4 cm, 26% vs. 54%). Furthermore, these results may 
be related to the early diagnosis and treatment of cancer in this 
study. Given the rarity of this condition, more studies with larg-
er sample sizes are necessary to validate the findings. 

Distant metastasis was found in 4.7% to 11.0% of the patients 
with HCC in large studies conducted in the United States in re-
cent times [9,11,26]. Previously, Kim et al. [15] reported that 
distant metastasis was found in 2.5% of the patients with HCC 
in a study that included some patients from the current study. 
Similarly, the frequency of synchronous distant metastasis was 
3.1% in this study. The reason for the relatively low incidence 
of distant metastasis in South Korea is unclear. We found that 
distant metastasis was more frequent in patients with higher 
age, gross ETE, and widely invasive cancer, which is consistent 
with previous reports [16]. 

In this study, we found that higher age, gross ETE, and widely 
invasive cancer were associated with poor DFS, although only 
gross ETE and widely invasive cancer were independent risk 
factors in multivariate analysis. The prognosis of HCC differs 
between minimally and widely invasive types. Chindris et al. 
[26] reported that neither recurrence nor disease-specific mor-
tality occurred in 39 patients with minimally invasive HCC, 
while 62.7% of patients with widely invasive disease had a clin-
ical recurrence or death. Furthermore, widely invasive type, 
male sex, older age, and higher TNM stage were also thought to 
be prognostic factors in patients with HCC; however, these 
studies mainly focused on survival [9,11,26]. Age was a well-
known prognostic factor associated with survival, but not with 
recurrence. 

One of the strengths of this study is that we evaluated the US 
features of HCC, which are not well known. Due to the rarity of 
HCC, the US findings have been reported only in a few studies 
or were analyzed along with those of Hürthle cell adenoma [18]. 
In the current study, we found that HCC usually showed a solid 
hypoechoic appearance on US, and on the preoperative cytopa-
thology, FN or suspicious FN was most commonly observed, 
accounting for 65.2% of the cases according to the Bethesda 
category. The diagnosis of HCC is challenging because the re-
sults of the FNA of HCC are usually non-conclusive for malig-
nancy. The risk of malignancy is only 15% to 30% when HCN 
is conclusively detected on cytopathology [21,27-29]. In a pre-
vious cohort study in South Korea, only 67% of the patients di-
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agnosed with HCC after surgery showed malignancy on preop-
erative FNA. Therefore, diagnostic thyroid surgery is still nec-
essary based on the tumor characteristics, including US features 
[16,17,30,31]. This study further strengthens this concept be-
cause only 24.7% of HCCs were classified as high-suspicion 
nodules on the preoperative US, and 21.8% did not show malig-
nancy on preoperative cytopathology in patients who were con-
firmed to have HCC after surgery. 

There were some limitations in this study. First, it was a retro-
spective study; hence, a potential selection bias might exist. 
Second, we could not evaluate the clinical factors associated 
with disease-specific mortality since no patient died of HCC. 
Third, there might be some differences in the follow-up strate-
gies between the five different centers. However, this is the first 
multicenter cohort study to evaluate the prognosis of HCC in 
South Korea. 

In summary, to the best of our knowledge, the current study is 
the largest analysis of patients with HCC in South Korea. The 
diagnosis of HCC based on US and cytopathology is still chal-
lenging. The long-term prognosis of HCC is relatively favor-
able, with the persistence/recurrence rate of 8.2% during a me-
dian follow-up of 8.5 years. Gross ETE and widely invasive 
cancer were independent risk factors associated with poor DFS.
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