Endocrine Journal 2008, 55 (6), 1015-1024

Practical Management of Well Differentiated Thyroid

Carcinoma in Korea

YONG SANG LEE, KEE-HYUN NAM, WOONG YOUN CHUNG, HANG SEOK CHANG, NAOYUKI SHIGEMATSU*,
HirosHI TAKAMI**, ATsusHI KUBO* AND CHEONG SO0 PARK

Department of Surgery, Yonsei University College of Medicine, Seoul, Korea
*Department of Radiology, Keio University School of Medicine, Tokyo, Japan
**Department of Surgery, Teikyo University School of Medicine, Tokyo, Japan

Abstract. Objectives: The optimal extent of surgery and postoperative management of patients with well differentiated
thyroid carcinoma (WDTC) vary among countries and institutions. We assessed the practical management of WDTC in
Korea by questionnaire and compared these results with those obtained in similar surveys of members of the Japanese
Society of Thyroid Surgery (JSTS) and the International Association of Endocrine Surgeons (IAES). Materials and
Methods: Questionnaires were sent by mail or e-mail to 266 members of the Korean Association of Endocrine Surgeons
(KAES). Ninety members (33.8%) completed the questionnaire; their responses were compared with those of the JSTS
and IAES surveys. Results: Total thyroidectomy was more prevalent in the KAES and IAES than in the JSTS, irrespective
of tumor size in the low-risk group. Patients with papillary microcarcinoma were more likely to undergo aggressive central
compartment node dissection in the KAES than in the IAES or JSTS. Thyroid stimulating hormone suppression therapy
was administered to a higher proportion of patients and for longer times in the KAES and IAES than in the JSTS.
Postoperative radioactive iodine treatment was more prevalent in the KAES than in the JSTS. There were no differences
between the KAES and the JSTS in the treatment of patients with locally advanced thyroid carcinoma. External irradiation
and radioactive iodine treatment for recurrent papillary thyroid carcinoma were favored more by the KAES than the IAES
and JSTS. Conclusions: The actual practices of members of the KAES were almost similar to those of the IAES, but
differed from those in Japan in some aspects. In general, however, members of the KAES favored more aggressive

treatment of WDTC than did physicians in other countries.
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THE principal treatment for patients with well differ-
entiated thyroid carcinoma (WDTC) is surgical resec-
tion. However, the practical management of patients
with WDTC has been found to vary among nations
and institutions, including the extent of thyroid resec-
tion and lymph node dissection, the use of postopera-
tive radioactive iodine (RAI) treatment and thyroid
stimulating hormone (TSH) suppression therapy, and
the treatment of patients with locally advanced unre-
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sectable thyroid carcinoma, and those with recurrent
thyroid carcinoma.

To determine the practical management of WDTC
in Korea, we distributed a questionnaire survey [1], to
members of the Korean Association of Endocrine Sur-
geons (KAES). These findings were compared with
the results of similar surveys of members of the Japa-
nese Society of Thyroid Surgery (JSTS) and the Inter-
national Association of Endocrine Surgeons (IAES)
[1,2].

Materials and Methods

Questionnaires in Korea, adapted from the question-
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naire sent to members of the JSTS [1], were sent by
mail or e-mail to 266 members of the KAES. The
questionnaire consists of five case descriptions and
questions related to each. The presented cases were;
low-risk papillary thyroid carcinoma smaller than
2 cm (T1); low-risk papillary thyroid carcinoma larger
than 2 cm (T2); high-risk poorly differentiated papil-
lary thyroid carcinoma; high-risk locally advanced
thyroid carcinoma; and recurrent papillary thyroid
carcinoma. The full text of the questionnaire has been
published [1].

Of the 266 members of the KAES sent question-
naires, 90 (33.8%) responded. Among the 90 respon-
dents, 61 (75.3%) were employed by university
hospitals, 12 (14.8%) by general hospitals, and 8 (9.9%)
by private clinics. Stratified by district, respondents
included 30 respondents (37%) from Seoul, 19
(23.5%) from Gyeonggi-do, 3 (3.7%) from Gangwon-
do, 5 (6.2%) from Chungcheong-do, 13 (16.0%) from
Gyeongsang-do, and 11 (13.6%) from Jeolla-do, re-
flecting an even distribution throughout Korea.

Results

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

# Case presentation

An ultrasound examination performed during a routine
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 cytol-
ogy under ultrasonic guidance 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

infiltration. No enlarged lymph nodes were observed.

Almost all Korean respondents reported they would
perform fine-needle aspiration cytology (FNAC) for
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small thyroid nodules, irrespective of tumor size. Of
the Japanese respondents, 40% reported they would
perform FNAC for tumors 0.5 cm or smaller, 82% for
tumors 0.5-1.0 cm, and 100% for tumors 1.0-2.0 cm
in size. If cytology was positive, most of the KAES
and TAES respondents favored surgical treatment irre-
spective of tumor size. Only 27% of Japanese respon-
dents, however, recommended surgery for patients
with microcarcinomas, particularly for tumors smaller
than 0.5 cm in diameter (Table 1).

Most respondents from the KAES and TAES recom-
mended less-than-total thyroidectomy or total thy-
roidectomy for patients with tumors 0.5 cm or smaller,
and 0.5-1.0 cm in diameter, and total thyroidectomy
for patients with tumors lager than 1.0 cm in size. Jap-
anese respondents, however, preferred less-than-total
thyroidectomy (Fig. 1).

Compared with members of the JSTS and IAES, a
higher percentage of members of the KAES recom-
mended lymph node dissection. Japanese respondents
showed a greater preference for bilateral neck dis-
section than did the Korean and IAES respondents

(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 surgery
of a leading hospital in his district with a complaint of a mass
detected at the right thyroid lobe. Ultrasound and CT examina-
tions revealed a mass 3 cm in diameter, localized within the
thyroid gland and 2 enlarged lymph nodes each on the paratra-
cheal and the lateral side of the internal jugular vein of the
affected site. A cytological examination yielded a well-differ-
entiated papillary carcinoma of the thyroid. Laryngoscopy ex-
hibited normal movement of the vocal cords. Neither CT, nor

9mT¢ bone scanning revealed evidence of distant metastasis.

All of the respondents in the KAES and IAES

Table 1. Surgery performed for small papillary thyroid carcinomas (T1) stratified by primary tumor size (T1,

low-risk group)

IAES
Tumor size Korea Japan
Europe Asia/Oceania America
0-0.5 cm 92.6% 27% 97% 100% 100%
0.5-1.0 cm 100% 60% 97% 100% 100%
1.0-2.0 cm 100% 99% 100% 100% 100%
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Extent of thyroidectomy stratified by primary tumor size in small papillary thyroid carcinoma (T1, low-risk group).
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Fig. 2. Extent of cervical lymph node dissection for small papillary thyroid carcinoma stratified by primary tumor size (T1, low-risk group)
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Fig. 3. Extent of thyroid resection in large papillary thyroid carcinoma (T2, low-risk group).
Table 2. Extent of lymph node dissection for large papillary thyroid carcinoma (T2, low-risk group)
TIAES
Extent of node dissection Korea Japan
Europe Asia/Oceania America
CCND on the affected side 98.8% 100% 97% 100% 100%
CCND on both sides 80.2% 67% 64% 53% 50%
LND on the affected side 88.9% 93% 91% 84% 93%
LND on both sides 4.9% 11% 18% 5% 7%

* Abbreviations: CCND, central compartment node dissection; LND, lateral neck dissection

surveys preferred total thyroidectomy, compared
with 20% of the JSTS respondents. Less-than-total
thyroidectomy was more frequently chosen in Japan
(Fig. 3).

The extent of lymph node dissection is shown in
Table 2. Dissection of the central compartment and
lateral lymph nodes on the affected side was recom-
mended by 98.9% and 99.9%, respectively, of the
Korean respondents, and bilateral dissection of central
and lateral lymph nodes by 80.2% and 4.9%, respec-
tively.

Compared with members of the JSTS and IAES, a
higher percentage of members of the KAES recom-
mended contralateral central compartment lymph node
dissection, whereas a lower percentage recommended
bilateral neck node dissection (Table 2).

All Korean respondents recommended postoperative
TSH suppression therapy and most (96.3%) would

continue administering suppression therapy for life.
The results of the IAES questionnaire were similar. In
contrast, 37% of JSTS respondents did not recommend
TSH suppression therapy, and only 34% favored its
administration for life (Fig. 4).

Postoperative radioactive iodine (RAI) treatment
was recommended by 82.7% of the KAES respondents
and a similar percentage of IAES respondents. In con-
trast, only 46% of JSTS respondents recommended
postoperative RAI treatment (Table 3).

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. Ex-

tra-thyroidal invasion was observed but there was no evidence
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Fig. 4. Frequency of TSH suppression therapy after surgery in large papillary thyroid carcinoma (T2, low-risk group).

Table 3. Postoperative high-dose radioactive iodine therapy for large papillary thyroid carcinoma (T2, low-

risk group)

IAES
Korea Japan
Europe Asia/Oceania America
Adopted 71.5% 28% 85% 90% 79%
Desirable, if available 11.2% 18% 6% 5% 0%
Not adopted 17.3% 54% 9% 5% 21%

of distant metastases. An elevated serum thyroglobulin level
(negative thyroglobulin antibody) was noted. A cytological ex-
amination 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.

The results were compared only between the KAES
and JSTS respondents. We found that 60.3% of the
KAES respondents and 52% of the JSTS respondents
recommended RAI treatment regardless of serum thy-
roglobulin concentration (Fig. 5). Only 19% of the
KAES and 20% of the JSTS respondents recommend-
ed RAI treatment for patients with high serum thyro-
globulin concentration.

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 mea-
suring 6 cm in diameter. Ultrasound and CT scanning revealed
that the tumor had infiltrated the larynx and esophagus. If
surgery is considered to be the treatment of choice, total laryn-
gectomy and esophageal extirpation appeared unavoidable. A
cytological examination found the cancer to be papillary carci-
noma. CT scanning of the neck revealed that several lateral
cervical lymph nodes on both sides were enlarged. There was

no evidence of distant metastasis.

These results were also compared only between the
KAES and JSTS respondents. In the treatment of pa-
tients with locally advanced thyroid carcinoma, 35.8%
of the KAES respondents recommended surgery alone,
21.0% recommended external irradiation alone, and
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Indication for high-dose radioiodine treatment after total or near-total thyroidectomy for high-risk poorly-differentiated
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Fig. 6. Treatment policies for high-risk well-differentiated thyroid carcinoma (high-risk group, locally advanced).

43.2% recommended both.

In contrast, 10% of the JSTS respondents recom-
mended observation alone, 51% recommended surgery
alone, 19% recommended external irradiation alone,
and 20% recommenced surgery plus external irradia-
tion (20%) (Fig. 6).

Treatment modalities for recurrent papillary thyroid
carcinomas after surgery

# Case presentation
A 60-year-old woman had been subjected to total thy-
roidectomy and bilateral neck dissection for papillary thyroid

carcinoma 5 years previously. Since then, the tumor recurred
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Table 4. Treatment modalities for recurrent papillary thyroid carcinoma

IAES
Korea Japan
Europe Asia/Oceania America
Only observation 0% 2% 0% 0% 7%
Extirpation of metastatic nodes ~ 70.9%%* 56% 61% 58% 79%
Modified neck dissection 6.3% 37% 36% 53% 29%
External irradiation 30.4% 14% 15% 21% 0%
PEI treatment 2.5% 5% 3% 5% 0%
High-dose RAI treatment 95.8% 60% 73% 79% 57%

* Berry picking 22.8%, Selective level dissection 48.1%

* Abbreviations: PEI, percutaneous ethanol injection; RAI, radioactive iodine

repeatedly at the cervical lymph nodes and on each occasion,
the involved lymph nodes were extirpated. At the latest exami-
nation, she was suffering from a fifth recurrence that involved

the right cervical lymph nodes.

For recurrent papillary thyroid carcinoma, 2% of the
JSTS and 7% of the North and South American
respondents did not choose any of treatment. Other
respondents favored more aggressive treatment modal-
ities.

Overall, the most common treatment modality rec-
ommended by the KAES respondents was limited and
selective extirpation of the metastatic lymph nodes
(70.9%) rather than radical neck dissection (6.3%). In
contrast, the JSTS and IAES respondents favored wide
lymph node dissection.

External irradiation was chosen by 30.4% of the
KAES respondents. Most of the KAES respondents
(95.8%) favored high-dose RAI treatment, as did the
JSTS and TAES respondents (Table 4).

Discussion

According to the new TNM staging system intro-
duced in 2002, the T1 tumors now include all those
with diameters up to 2 cm, indicating that the progno-
sis of patients with these tumors does not differ greatly
from that of patients with T1 tumors smaller than 1 cm
in diameter.

In contrast, papillary microcarcinoma defined as a
tumor smaller than 1 ¢cm [3], may show different clini-
cal behaviors than small papillary thyroid carcinoma.
Thus, in our questionnaire, T1 tumors subdivided into
three groups; smaller than 0.5 cm, 0.5-1.0 cm, and
1.0-2.0 cm.

The American Thyroid Association (ATA) guide-
lines recommended that only thyroid nodules up to
1 cm in diameter be evaluated by additional invasive
diagnostic methods, because only these tumors have
the potential to be clinically significant cancers [4].
Furthermore, nonpalpable thyroid nodules have a risk
of malignancy equal to that of palpable nodules of the
same size [5].

The development of high-resolution ultrasonogra-
phy and improvements in diagnostic techniques have
made it easier to evaluate thyroid nodules. Ultrasonog-
raphy-guided FNAC is now considered the easiest and
most valuable method for assessing thyroid nodules
[6].

We found that all KAES and JSTS respondents rec-
ommended FNAC for thyroid nodules larger than
1 cm. In contrast, a higher percentage of Korean than
Japanese respondents recommended FNAC for thyroid
nodules smaller than 1 cm. The difference may be re-
lated to overall social and environmental conditions,
including patients’ desires, accessibility and loyalty to
the medical institution, cost of treatment, and fear of
cancer.

Both the KAES and IAES respondents recommend-
ed total thyroidectomy, regardless of tumor size, for
patients with low-risk tumors. In contrast, the JSTS
respondents recommended less-than-total thyroidecto-
my, even for patients with tumors larger than 2 cm in
diameter.

In comparison, both the American Thyroid Associa-
tion (ATA) and the National Comprehensive Cancer
Network (NCCN) recommended total thyroidectomy
even for papillary microcarcinomas, for patients <15
or >45 years of age, a personal history of radiation ex-
posure in the head and neck regions, cervical lymph
node or distant metastases, contralateral thyroid nod-
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ules, extra-thyroidal extension, or a first degree family
history of well differentiated thyroid carcinoma [4, 5].
Less-than-total thyroidectomy was regarded as suffi-
cient for low-risk patients with small, isolated, in-
trathyroidal papillary carcinomas, and an absence of
cervical nodal metastases [4, 7].

The frequency of recommended lymph node dissec-
tion for papillary microcarcinomas was higher in
KAES than in the IAES and JSTS respondents, where-
as the extent of dissection was equally broader in all
three groups as the tumor size increased. The JSTS
respondents especially tended to recommend lateral
neck node dissection more than the respondents from
the other countries.

Overall, total thyroidectomy with central compart-
ment node dissection on the affected side was clearly
favored by the KAES and IAES respondents, with the
Korean respondents also recommended dissection of
the contralateral central compartment nodes. In con-
trast, the Japanese respondents recommended less-
than-total thyroidectomy along with ipsilateral neck
node dissection.

Postoperative RAI treatment was recommended
more frequently by the KAES and IAES than by the
JSTS respondents. However, because total thyroidec-
tomy is not popular in Japan, JSTS respondents have
limited experience with postoperative RAI treatment.

Although RALI treatment is clearly indicated and of-
ten beneficial for patients with local or distant residual
disease, the use of RAI in low-risk patients remains
highly controversial. RAI treatment is less controver-
sial, however, in patients with high-risk papillary thy-
roid carcinoma [8—11].

Moreover, RAI treatment is generally beneficial
following total or near-total thyroidectomy. Thus, the
KAES and IAES respondents who had a greater
preference for total thyroidectomy, also had a great
preference for RAI treatment than the JSTS respon-
dents who preferred less-than-total thyroidectomy.

Life-long TSH suppression therapy was recom-
mended by high percentages of the KAES and IAES
respondents. The Japanese respondents, however,
either did not recommend. TSH suppression therapy
or recommended that it be limited to 5 years.

TSH suppression therapy following thyroidectomy
has been reported to reduce the recurrence rate [12,
13]. Conversely, it also has been reported to be thera-
peutically ineffective [14].

Many Korean and Japanese respondents selected
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high-dose RAI treatment for patients with poorly dif-
ferentiated thyroid carcinoma. ATA guidelines recom-
mended high-dose (100-200 mCi) RAI treatment for
patients suspected or documented to have microscopic
residual disease, and those with papillary thyroid car-
cinoma of aggressive histology (e.g., tall cell, insular,
columnar cell variant, etc) [4].

Administration of recombinant human thyroid
stimulating hormone (rhTSH) has been reported to
stimulate endogenous TSH without the consequences
of hypothyroidism [15]. Moreover, successful remnant
ablation with low-dose (30 mCi) RAI treatment after
thyroxine withdrawal was shown to be equivalent to
rhTSH stimulation when thyroxine therapy was
stopped one day prior to thTSH injections and restart-
ed the day after radioactive iodine treatment [16].

Serum thyroglobulin concentration measured after
TSH stimulation is very useful for detecting recurrence
or distant metastasis [17]. More than half of the re-
spondents in Korea and Japan, however, recommended
high-dose RAI treatment for patients with poorly dif-
ferentiated papillary thyroid carcinoma, regardless of
serum thyroglobulin concentration.

An overall comparison of recommended treatments
for patients with locally advanced thyroid carcinoma
shows that Korean respondents favored more aggres-
sive treatments than Japanese respondents. Ten per-
cent of the JSTS respondents selected no treatment.
All Korean respondents, however, chose one of the
treatment options.

Korean respondents also recommended more ag-
gressive surgical treatment and external irradiation
therapy for patients with locally advanced papillary
thyroid carcinoma.

Interestingly, Korean respondents preferred includ-
ing anterior superior mediastinum lymph nodes in the
external irradiation field, perhaps due to the tendency
of Korean respondents to prefer more aggressive treat-
ment modalities.

Because papillary thyroid carcinomas are relatively
insensitive to external irradiation therapy, the treat-
ment outcome may not be improved compared to con-
ventional radiation therapy. It is therefore thought that
the methods that can deliver a high dose of radiation to
a certain area, such as stereotactic radiation therapy or
tomotherapy, may be more beneficial.

Treatment modalities for patients with recurrent
papillary thyroid carcinoma, including the extent of
metastatic lymph node dissection and the preference
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for high-dose RAI treatment, have been shown to
depend on tumor size.

We found that Korean respondents preferred limited
and selective extirpation of metastatic lymph nodes
over radical neck dissection, whereas the JSTS and
IAES respondents preferred radical neck dissection.

Percutaneous ethanol injection (PEI) treatment is
not currently a prevalent treatment option in Korea.
PEI treatment may, however, be an alternative treat-
ment option for locally recurrent thyroid carcinomas in
properly selected patients [18].

Many Korean respondents may prefer high-dose
RAI treatment because it is an important treatment
modality for patients with recurrent papillary thyroid
carcinoma in many institutions in Korea. The Korean
respondents also preferred external irradiation more
than did the JSTS or IAES respondents.

Conclusions

We found that actual treatment decisions for pa-
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tients in Korea with well differentiated thyroid carci-
noma (WDTC) differed slightly from those in other
countries. Among these differences were the extent of
thyroid resection and lymph node dissection for papil-
lary thyroid carcinoma smaller than 2 cm, the depen-
dence of radioactive iodine treatment on the extent of
thyroidectomy, the indication and duration of TSH
suppression therapy, and modalities for recurrent
papillary thyroid carcinoma. The Korean respondents
favored more aggressive surgical and postoperative
RAI treatment than did the respondents from the
other countries evaluated.
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