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SURGICAL resection is generally regarded as the 
treatment of choice for patients with well-differenti-
ated thyroid carcinoma (WDTC).  However, the prac-
tical management of these patients has been found to 
vary among nations and institutions, with differences 
observed in the extent of thyroid resection and lymph 
node dissection, the use of postoperative radioactive 
iodine (RAI) and thyroid stimulating hormone (TSH) 
suppression therapy, and the treatment of patients with 
locally advanced unresectable and recurrent thyroid 
carcinoma [1].  

To determine how WDTC is managed in Korea, a 
survey was administered in 2009 to members of the 
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Korean Association of Thyroid-Endocrine Surgeons 
(KATES) [1].  Comparison of the findings with those 
of surveys administered to members of the Japanese 
Society of Thyroid Surgery (JSTS) and the International 
Association of Endocrine Surgeons (IAES) indicated 
that members of KATES favored more aggressive 
treatment of WDTC than did physicians from these 
other countries [1-3].  

Since the previous survey in 2009, there have been 
many changes in the social and medical environment.  
For example, the American Thyroid Association (ATA) 
published revised guidelines for the management of 
WDTC [4].  These guidelines, however, were regarded 
as too aggressive for the management of WDTC, espe-
cially in patients with microcarcinoma, leading to 
suggestions for less aggressive treatment of micro-
carcinomas, including observation and less extensive 
surgery [5, 6].  Moreover, since 2009, there have been 
many changes in the healthcare environment, includ-
ing increases in the number of thyroid cancer patients 
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dents’ preferences for performing fine-needle aspi-
ration cytology (FNAC) of small thyroid nodules.  
Although many Korean respondents in 2009 stated that 
they would perform FNAC of thyroid nodules, regard-
less of tumor size, some respondents in 2014 stated that 
they would not perform FNAC of small thyroid nod-
ules.  Of the 101 respondents, only 54 (53.5%) stated 
that they would perform FNAC of nodules <0.5 cm in 
diameter, whereas 81 (80.2%) would perform FNAC of 
nodules 0.5-1.0 cm in diameter (Table 1).  

If cytology was positive, many respondents 
favored surgical treatment, irrespective of tumor size.  
However, the percentage of respondents who favored 
observation of tumors <0.5 cm in diameter was higher 
in 2014 (8.9%) than in 2009 (7.4%).  Furthermore, the 
percentage of respondents who recommended less-
than-total thyroidectomy rather than total thyroidec-
tomy was higher in 2014 than in 2009 (Fig. 1).  In addi-
tion, respondents favored less aggressive lymph node 
dissection in 2014 than in 2009.  A lower percentage 
favored central compartment node dissection (CCND) 
on both sides, while a higher percentage favored CCND 
only on the affected side in 2014 (Table 2).  Trends in 
postoperative TSH suppression therapy also changed, 

and national health care costs.  The many governmen-
tal restrictions and regulations have resulted in difficul-
ties in aggressive screening for and treatment of thy-
roid cancer.  These changes in the medical environment 
may have caused changes in the practical management 
of patients with WDTC in Korea.  This study therefore 
assessed these changes by administering a question-
naire to members of KATES.  

Materials and Methods

A questionnaire used for previous surveys was sent 
by e-mail to 885 members of KATES [1-3].  The ques-
tionnaire consisted of descriptions of five patients with 
WDTC and several questions related to each.  These 
cases included patients with (1) papillary thyroid carci-
noma (PTC) smaller than 2 cm (T1), (2) low-risk PTC 
larger than 2 cm (T2), (3) high risk, poorly differenti-
ated thyroid carcinoma, (4) high risk, locally advanced 
well-differentiated thyroid carcinoma, and (5) recur-
rent PTC.  The full text of the questionnaire has been 
published [1].  

Of the 885 members of KATES who were sent ques-
tionnaires, 101 (11.4%) responded.  Among the respon-
dents, 70 (69.3%) were employed by university hospi-
tals, 18 (17.8%) by general hospitals, and 13 (12.9%) 
by private clinics.  Stratified by district, respondents 
included 48 from Seoul (47.5%), 21 from Gyeonggi-do 
(20.8%), two from Gangwon-do (2.0%), six from 
Chungcheong-do (5.9%), 12 from Gyeongsang-do 
(11.9%), and 12 from Jeolla-do (11.9%), reflecting an 
evenly distributed survey area throughout Korea.  

Results

Treatment modalities for small papillary carcinomas 
of the thyroid (T1)
Case presentation

An ultrasound examination performed during a rou-
tine medical checkup detected a thyroid adenoma in a 
35-year-old woman, who sought further examination 
in the department of surgery at a leading hospital in her 
district.  An aspiration cytology under ultrasonic guid-
ance showed papillary carcinoma, while the ultrasonic 
imaging revealed that it was localized at the inferior 
pole of the thyroid lobe with no signs of tumor infiltra-
tion.  No enlarged lymph nodes were observed.  

Some changes over time were noted in the respon-

Table 1  Percentages of respondents recommending FNAC as a 
function of thyroid tumor size

2009 (n=90) 2014 (n=101)
<0.5 cm 94.4 % 53.5 %
0.5-1.0 cm 100 % 80.2 %

Fig. 1 Extent of recommended thyroidectomy stratified by 
tumor size in patients with low-risk thyroid tumors



517Practical management of WDTC

with respondents in 2014 more likely to favor short-
term treatment (Fig. 2).  

Treatment modalities for large papillary carcinomas 
of the thyroid (T2, low-risk group)
Case presentation

A 40-year-old man presented to the department of sur-
gery of a leading hospital in his distinct with a complaint 
of a mass detected at the right thyroid lobe.  Ultrasound 
and CT examinations revealed a mass 3 cm in diameter, 
localized within the thyroid gland and 2 enlarged lymph 
nodes each on the paratracheal and the lateral side of the 
internal jugular vein of the affected site.  A cytological 
examination yielded a well-differentiated papillary car-
cinoma of the thyroid.  Laryngoscopy exhibited normal 
movement of the vocal cords.  Either CT or 99mTc bone 
scanning revealed no evidence of distant metastasis.  

All of the respondents recommended total thyroid-
ectomy for T2 tumors, but the extent of lymph node 

dissection was less aggressive in 2014 than in 2009.  
The preference for CCND on the affected side was the 
same at both times, but the preference for CCND on 
both sides and lateral neck node dissection (LND) was 
lower in 2014 than in 2009 (Table 2).  

Short-term postoperative TSH suppression therapy 
was also favored, as in the treatment of T1 tumors.  In 
2009, all respondents recommended postoperative TSH 
suppression therapy, with most (96.3%) recommend-
ing continuing suppression therapy throughout life.  
In 2014, however, only 80.2% of respondents recom-
mended life-long TSH suppression therapy.  Overall, a 
higher percentage of respondents in 2014 than in 2009 
favored short-term treatment (Fig. 2).  

Preference for postoperative high-dose RAI therapy 
was slightly increased in 2014, with 94.1% of respon-
dents recommending RAI therapy (Table 3).  

Table 2  Extent of lymph node dissection according to tumor size 
recommended by respondents

2009 (n=90) 2014 (n=101)
<0.5 cm
no 30.9 % 15.8 %
CCND on the affected side 56.8 % 79.2 %
CCND on both side 12.3 % 5.0 %
LND on affected sides 0 % 0 %
LND on both sides 0 % 0 %

0.5-1.0 cm
no 11.1 % 6.9 %
CCND on the affected side 60.5 % 81.2 %
CCND on both side 23.5 % 11.9 %
LND on affected sides 4.8 % 0 %
LND on both sides 0 % 0 %

1.0-2.0 cm
no 4.9 % 1.0 %
CCND on the affected side 40.8 % 52.5 %
CCND on both side 46.9 % 42.6 %
LND on affected sides 7.4 % 3.0 %
LND on both sides 0 % 1.0 %

>2.0 cm
no 0 % 0 %
CCND on the affected side 98.8 % 100 %
CCND on both sides 80.2 % 54.5 %
LND on the affected side 88.9 % 40.6 %
LND on both sides 4.9 % 1.0 %

CCND, central compartment node dissection; LND, lateral neck 
node dissection

Table 3  Radioactive iodine treatment for large papillary thyroid 
carcinoma (T2, low-risk group)

2009 (n=90) 2014 (n=101)
Adopted 71.5 % 83.2 %
Desirable, if available 11.2 % 10.9 %
Not adopted 17.3 % 5.0 %

Fig. 2 Frequency of TSH suppression therapy recommended 
after surgery stratified by tumor size
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Treatment modalities for high-risk papillary carcino-
mas of the thyroid (poorly-differentiated)
Case presentation

On ultrasound and CT scanning, a 60-year-old man 
was found to have a thyroid tumor measuring 6 cm in 
diameter.  Extra-thyroidal invasion was observed but 
there was no evidence of distant metastases.  An ele-
vated serum thyroglobulin level (negative thyroglob-
ulin antibody) was noted.  A cytological examination 
revealed poorly differentiated papillary carcinoma, 
which was considered to be a high-risk cancer, and 
the patient underwent total (near-total) thyroidectomy.  
Following surgery, the base level of serum thyroglobulin 
was reduced to below the detectable threshold.  If you do 
not favor total (near-total) thyroidectomy as a surgical 
option, you need not reply to the following questions.  

A higher percentage of respondents in 2014 (95.0%) 
than in 2009 (79.3%) recommended postoperative 
high-dose RAI therapy for patients with high-risk, 
poorly-differentiated thyroid carcinoma.  Although a 
higher percentage recommended RAI therapy regard-
less of serum thyroglobulin level in 2014 (78.2%) than 
in 2009 (60.3%), a lower percentage in 2014 (16.8%) 
than in 2009 (19%) recommended RAI therapy for 
patients with high serum thyroglobulin levels (Table 4).  

Treatment modalities for high-risk well-differentiated 
thyroid carcinomas (locally advanced)
Case presentation

A 70-year-old man was found to have a thyroid 
tumor measuring 6 cm in diameter.  Ultrasound and CT 
scanning revealed that the tumor had infiltrated the lar-
ynx and esophagus.  If surgery is considered to be the 
treatment of choice, total laryngectomy and esophageal 
extirpation appeared unavoidable.  A cytological exam-
ination found the cancer to be papillary carcinoma.  CT 
scanning of the neck revealed that several lateral cer-
vical lymph nodes on both sides were enlarged.  There 
was no evidence of distant metastasis.  

In assessing treatments for patients with locally 
advanced, well-differentiated thyroid carcinoma, 73.3% 
of respondents favored surgery alone, 16.8% favored 
external irradiation, and 6.0% favored surgery plus 
external irradiation.  Compared with the results of 2009, 
a similar percentage recommended surgery (79.3% vs. 
79.0%), but a lower percentage favored external irra-
diation in 2014 (22.8%) than in 2009 (64.2%) (Table 5).  

Treatment modalities for recurrent papillary thyroid 
carcinomas after surgery
Case presentation

A 60-year-old woman had been subjected to total 
thyroidectomy and bilateral neck dissection for papil-
lary thyroid carcinoma 5 years previously.  Since then, 
the tumor recurred repeatedly at the cervical lymph 
nodes and on each occasion, the involved lymph nodes 
were extirpated.  At the latest examination, she was 
suffering from fifth recurrence that involves the right 
cervical lymph nodes.  

Of the 101 respondents in 2014, 4 (4%) recom-
mended not treating patients with recurrent PTCs after 
surgery, compared with 0% in 2009.  The most com-
mon treatment modalities favored in 2014 were lim-
ited and selective node dissection (77.3%), with 6.9% 
favoring modified radical neck dissection.  The per-
centage favoring external irradiation was lower in 2014 
(8.9%) than in 2009 (30.4%).  Although 95.8% of the 
respondents in 2009 favored high-dose RAI therapy, 
only 47.5% of those in 2014 recommended RAI for 
patients with recurrent PTCs (Table 6).  

Discussion

A survey in 2009 assessing the practical man-
agement of WDTC in Korea found that members of 

Table 4  Recommended indications for high-dose radioiodine 
treatment after total or near-total thyroidectomy for 
patients with high-risk poorly-differentiated thyroid 
carcinoma

2009 (n=90) 2014 (n=101)

No 20.7 % 5.0 %

Yes, if elevated serum  
thyroglobulin level 19 % 16.8 %

Yes, regardless of serum  
thyroglobulin level 60.3 % 78.2 %

Table 5  Treatments recommended for patients with high-risk 
well-differentiated thyroid carcinoma (high-risk group, 
locally advanced)

2009 (n=90) 2014 (n=101)
No treatment 0 % 4.0 %
Surgery alone 35.8 % 73.3 %
External irradiation 21 % 16.8 %
Surgery plus External irradiation 43.2 % 6.0 %
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KATES favored more aggressive treatment of this 
disease than did physicians from other countries, as 
illustrated by surveys of the members of the JSTS and 
IAES [1-3].  

Since then, however, changes have occurred in the 
treatment of thyroid tumors.  The 2006 ATA guidelines 
were regarded as too aggressive for the management 
of WDTC.  For example, these guidelines recom-
mended that thyroid nodules up to 1 cm in diameter be 
evaluated by additional invasive diagnostic methods 
and that total thyroidectomy be performed, regardless 
of tumor size.  Revised ATA guidelines were there-
fore published in 2009 and revised Korean Thyroid 
Association (KTA) guidelines were published in 2010 
[4, 7].  Although the revised ATA guidelines are less 
aggressive than the previous ATA guidelines, they are 
still considered by some to be too aggressive.  

In addition, there have been many changes in the 
healthcare environment.  The increased number of 
thyroid cancer patients has resulted in increases in 
national healthcare costs.  Thus, the Korean govern-
ment has begun to manage thyroid cancer treatment 
and thyroid screening costs.  Because of the many 
restrictions and regulations by the government, it has 
become more difficult to aggressively screen for and 
treat thyroid cancer.  Because of these changes, this 
study was performed to determine whether there have 
been changes in thyroid cancer treatments between 
2009 and 2014.  

The guidelines of the ATA and KTA recommend that 
thyroid nodules larger than 0.5 cm in diameter be eval-
uated by invasive diagnostic methods such as FNAC 
[4, 7].  Although 94.4% of the respondents in 2009 
recommended FNAC of thyroid nodules smaller than 

0.5 cm in diameter, that percentage had decreased to 
53.5% in 2014.  Furthermore, 19.8% of respondents in 
2014 would not perform FNAC of thyroid nodules 0.5-
1.0 cm in diameter.  These changes may be related to 
overall social conditions, including patients’ desires, 
impact of the media, interest in disease and fear of can-
cer, and advanced knowledge of thyroid cancer by cli-
nicians, resulting from the formulation of management 
guidelines and clinical research.  

Although many respondents in 2014 did not rec-
ommend FNAC, most favored surgical treatment, 
irrespective of tumor size, following the confirma-
tion of malignancy.  However, two other policies have 
changed.  First, there was a slight increase in the per-
centage of respondents favoring observation of tumors 
<0.5 cm in diameter, from 7.4% in 2009 to 8.9% in 
2014.  In addition, a higher percentage in 2014 than in 
2009 favored less aggressive thyroidectomy and lymph 
node dissection.  

Classically, thyroid carcinomas have been treated by 
surgical intervention.  As thyroid carcinomas were sub-
divided diversely and the biological characteristics of 
thyroid carcinomas were identified, nonoperative man-
agement of thyroid carcinomas were introduced and 
suggested [13].  Although nonoperatative management 
of thyroid carcinoma can be an alternative to the clas-
sical surgical treatment of thyroid carcinoma, selec-
tion of patients for nonoperative management should 
be clarified [13].  

The ATA and KTA guidelines for microcarcinomas 
recommend total thyroidectomy for patients <15 and 
>45 years of age; those with a personal history of radi-
ation exposure to the head and neck regions; patients 
with cervical lymph node or distant metastases, con-
tralateral thyroid nodules, or extrathyroidal extension; 
and those with a first-degree family history of well-
differentiated thyroid carcinoma.  Less-than-total thy-
roidectomy was regarded as sufficient for low-risk 
patients with small, isolated, intrathyroidal papillary 
carcinomas, and an absence of cervical nodal metas-
tases [4, 7].  

In 2009, the percentage of KATES respondents 
recommending lymph node dissection for small thy-
roid cancers was higher than the percentage of IAES 
and JSTS respondents.  In 2014, lower percentages 
of KATES respondents recommended contralateral 
CCND and combined LND than in 2009.  Nevertheless, 
most respondents in 2014 favored CCND of the 
affected side.  

Table 6  Treatment modalities recommended for patients with 
recurrent papillary thyroid carcinoma

2009 (n=90) 2014 (n=101)

Only observation 0 % 4.0 %

Extirpation of metastatic nodes

Berry picking 22.8 % 21.8 %

Selective level dissection 48.1 % 55.5 %

Modified neck dissection 6.3 % 6.9 %

External irradiation 30.4 % 8.9 %

PEI treatment 2.5 % 6.0 %

High-dose RAI treatment 95.8 % 47.5 %
PEI, percutaneous ethanol injection; RAI, radioactive iodine
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The trend of TSH suppression therapy was also 
changed.  Life-long TSH suppression therapy was rec-
ommended by a high percentage of the 2009 respon-
dents, whereas, in 2014, a higher percentage rec-
ommended no or only short-term TSH suppression 
therapy.  It is unclear whether TSH suppression ther-
apy reduces the recurrence rate or is therapeutically 
ineffective [8-10].  In summary, for small PTC, most 
respondents favored less-than-total thyroidectomy 
plus ipsilateral CCND and short-term TSH suppres-
sion therapy. 

All respondents in both 2009 and 2014 recom-
mended total thyroidectomy for patients with T2 can-
cers, although the recommended lymph node dissec-
tion was less aggressive in 2014 than in 2009.  In 
contrast, RAI was more favored in 2014 than in 2009.  
Most respondents recommended postoperative TSH 
suppression therapy, although, somewhat surpris-
ingly, a small percentage did not.  TSH suppression 
therapy is regarded as generally necessary following 
total thyroidectomy.  

A higher percentage of respondents in 2014 (95.0%) 
than in 2009 (79.3%) favored high-dose RAI treat-
ment for patients with poorly differentiated thyroid 
carcinoma.  High-dose RAI treatment has been rec-
ommended for patients with suspected or documented 
microscopic residual disease and those with aggres-
sive histologic variants including tall cell, insular and 
columnar cell tumors [4, 7].  

Serum thyroglobulin concentration following TSH 
stimulation is useful for detecting recurrence or dis-
tant metastasis [11].  More than half of the respon-
dents in 2009 and 2014, however, recommended 
high-dose RAI treatment for patients with poorly-dif-
ferentiated thyroid carcinoma, regardless of serum  
thyroglobulin concentration.  

Korean respondents in 2009 favored more aggres-
sive treatments of patients with locally advanced thy-
roid carcinoma than respondents from other countries 
[1].  Many respondents in 2014 also favored aggres-
sive treatment modalities, such as surgical resection.  
Interestingly, external irradiation was less favored in 
2014 (22.8%) than in 2009 (64.2%).  

Because PTCs are relatively insensitive to exter-
nal irradiation therapy, treatment outcomes may not be 
improved by conventional radiation therapy.  Methods 
that can deliver a high dose of radiation to a certain 
area, such as stereotactic radiation therapy or tomo-
therapy, may be more beneficial [1].  Limited and selec-

tive neck node dissection was more favored than mod-
ified radical neck dissection for patients with recurrent 
PTC, with the preference for RAI treatment and exter-
nal irradiation lower in 2014 than in 2009.  Although 
the latter methods were more preferred by respondents 
from Korea than from other countries in 2009 [1], that 
difference was no longer observed in 2014.  

Although the preference for percutaneous etha-
nol injection (PEI) treatment was slightly higher in 
2014 than in 2009, PEI is not currently a prevalent 
treatment option in Korea.  However, PEI treatment 
may be an alternative treatment option for carefully 
selected patients with locally recurrent thyroid carci-
nomas [1, 12].  

Although not included in this survey, with increas-
ing knowledge of the molecular pathogenesis of thy-
roid carcinoma, several targeted therapies are devel-
oped for advanced thyroid carcinomas [14].  

Multikinase inhibitors (Sorafenib, Lenvatinib, 
Sunitinib, Pazopanib, Motesanib, Vandetanib, and 
Cabozantinib), selective BRAF inhibitors (Vemurafenib 
and dabrafenib), and mTOR inhibitors (Everolimus) 
are the most promising compounds for patients with 
advanced thyroid carcinoma [14].  

Conclusion

This study showed that the practical management of 
Korean patients with WDTC changed between 2009 
and 2014.  In 2009, Korean respondents favored more 
aggressive treatment of WDTC than did respondents 
from other countries.  However, 5 years later, Korean 
respondents have become slightly more conservative 
in their treatment of WDTC, especially in patients with 
microcarcinoma.  
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