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Abstract: Although, in the thyroid field, there have been several internationally standard diagnostic and
management guidelines for practitioners from every country to follow but there is still variation among
physicians across the globe in taking care of patients and pathology specimens with thyroid nodules due to
dissimilar backgrounds of each place. Thailand is one among several countries that tries to maintain standard
of care to meet international requirements although, with some limitations, not all recommendations are
followed. To understand how approaches of thyroid nodules are performed throughout the country and
how the healthcare system of the whole kingdom is managed including what major current limitations,
the authors conducted a survey among physicians consisting of surgeons, radiologists and pathologists
who are involved in the management of the thyroid lesions by personal phone contact and custom online
questionnaires. Performances of fine needle aspiration of different institutes are also evaluated by analyzing
the data from available publications and compared their results with other series from the literature.
Shortage of pathologists and un-equal resource allocation are the major problems concerning administrative
aspect while a lack of awareness in new terminologies or diagnostic systems (e.g., NIFTP, UMP, Bethesda,
TI-RADS) among physicians, particularly clinicians, are the problems of training and continuous medical
education. Another point of concern is a rather poor performance in fine needle aspiration from the Thai
series in which there are high rate (30.5%) of non-diagnostic category (Bethesda I) and false negativity
as demonstrated by relatively high risk of malignancy (9.6%) in Bethesda II compared with other series
from the literature. Regarding molecular studies, despite their usefulness in improving diagnostic accuracy,
especially for cytology specimens, these ancillary tools are not routinely used in our practice since they are
available in only few referral centers. This review provided a background information of the perspective on
how thyroid nodules are managed in the Thai settings.
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Introduction
The practice of medicine in Thailand fully follows the
international standard guidelines mostly developed by
Western medical experts. However, the context between
Thailand and Western societies are different, and so
implementing these guidelines may not be suitable for a Thai
setting and, therefore, they are modified. Such differences
include the ratio of pathologists and differences in the
healthcare reimbursement system. Within the thyroid field,
there are several diagnostic systems and clinical guidelines
that have been developed by Western professionals, such as
the Bethesda System for Reporting Thyroid Cytopathology
(TBSRTC) (1), the World Health Organization (WHO)
classification of tumors on endocrine organs (2), the
College of American Pathologists (CAP) protocol (3), the
American Joint Committee on Cancer (AJCC) (4), the
National Comprehensive Cancer Network (NCCN) (5),
and the American Thyroid Association (6), etc. However,
when these systems/guidelines are integrated into local
Asian practices, there may be some outcomes from the local
settings that are different from Western societies.
Thyroid carcinoma is one of the top 10 cancer sites in
Thai women (7). This article elaborates on the clinical
and pathological practices of managing patients with
thyroid lesions in different medical centers in Thailand
by conducting a survey among physicians who commonly
deal with thyroid nodule patients. Personal contact by
phone or custom online questionnaire was used and a total
of 88 physicians from 51 Thai hospitals provided their
perspectives in dealing with thyroid nodules. The details
of the respondents are shown in Table 1. All of the authors
have verified, interpreted, and discussed the data.
National guidelines for management of thyroid
nodules in Thailand
As previously mentioned, the context of medical practice in
a Thai setting may not be the same as that in the rest of the
world, particularly compared to Western countries, and so the
national guidelines for management of several diseases have
been developed in Thailand as references for local practices,
including the guidelines for the management of thyroid
tumors (8), which has been published and distributed to
different medical centers throughout the country since 2015.
The Thai national guidelines book was initiated and
funded by the National Cancer Institute of Thailand. The
working group consisted of 26 health professionals who
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were representatives of different hospitals throughout the
country and were members of professional organizations,
such as the Royal College of Surgeons of Thailand, Royal
College of Otolaryngologists-Head and Neck Surgeons
of Thailand, Royal College of Pathologists of Thailand
(RCPath-T), the Endocrine Society of Thailand, Nuclear
Medicine Society of Thailand, Thai Society of Clinical
Oncology, Thai Association of Radiation Oncology,
Association of Surgical Oncologist (Thailand), and the
Institute of Medical Research and Technology Assessment.
In addition to these members, there were also specialists
from different fields that were involved in preparing the
contents of this book. These content experts were from
the fields of endocrinology (n=4), nuclear medicine (n=5),
otolaryngology (n=12), surgery (n=2), oncology (n=3),
radiotherapy (n=3), and pathology (n=6). Finally, the draft
was sent to nine experts of related disciplines for peer
review before it was published.
Although there were over 150 references cited in this book,
the core contents were mainly adopted from the NCCN
(regarding clinical aspects) (5), and the WHO classification
of tumors on endocrine organs (2), TBSRTC (1) and CAP
protocol (3) (regarding pathological aspects), which were
modified to fit the real practice conditions in Thailand.
Recommendations were categorized into the four levels of 1,
2A, 2B, and 3 based on the strength of evidence and level of
agreement among the experts (Table 2).
Diagnostic approaches and management of
patients with thyroid nodules in different settings
in Thailand
Most physicians use the American Thyroid Association
guidelines followed by the guidelines developed by Thailand
National Cancer Institute and the NCCN guidelines to
manage cases with thyroid nodules. Patients who have a
thyroid nodule can directly visit many physicians, ranging
from general practitioners to specialists. Specialists who are
involved in the management of the thyroid lesions include
otolaryngologists, general surgeons, endocrine surgeons,
head and neck surgeons, and endocrinologist.
The first step in managing thyroid nodules begins
by obtaining the patient’s medical history. Patients who
have a rapidly growing mass, history of neck irradiation,
familial history of papillary thyroid carcinoma or
medullary thyroid carcinoma, and hoarseness of the voice
with invasive symptom require special attention since
these factors indicate that the patient may have cancer.
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Table 1 Demographic data of the respondents
Variable

Number [%]

Specialist (n=88)
Otolaryngologists

59 [67]

Surgeons

14 [16]

Pathologists

15 [17]

Type of health care services (n=88)
Secondary care (province and large community hospitals)

39 [46]

Tertiary care (university hospitals and excellence centers)

43 [51]

Private hospitals

3 [3]

Regions (n=51)
Bangkok and central region

39 [57]

Northern region

7 [14]

Northeast region

7 [14]

Eastern region

3 [6]

Southern region

4 [7]

Table 2 Levels of recommendations from the National guidelines for the management of thyroid nodules in Thailand based on the strength of
evidences and agreement among experts
Categories of recommendation

Strength of evidence

Agreement among experts

1

High reliability*

Consensus

2A

Low reliability

Consensus

2B

Low reliability

No consensus

3

No reliability

Very high disagreement

*, systematic review from randomized controlled trial or well-designed randomized controlled trial.

Then a physical examination is performed, where the
characteristics and location of the nodule are recorded.
Cervical lymphadenopathy and vocal cord paralysis are
considered as very high-risk findings. In general, the
assessment of vocal cord function will be done only by an
otolaryngologist. However, since there are limited numbers
of otolaryngologists available, physicians from other fields
will rely only on the history of unchanged voice that is
considered to be the normal vocal cord movement. Any
sign or symptom of obvious functional abnormality (hypo-/
hyper-thyroidism) are usually noted.
In a large-scale hospital, there are currently around 10–
20 new cases of patients with a thyroid nodule per physician
per month. The proportion of patients whose thyroid
nodule(s), without a palpable neck mass, were accidentally
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found during their health check-up by ultrasound screening
are increasing.
Even without obvious signs and symptoms of a hormonal
imbalance, more than 75% of the physicians request a blood
test to assess the thyroid function to screen for subclinical
diseases. This reflects the fact that tests for triiodothyronine
free triiodothyronine, free thyroxine, thyroxine and thyroid
stimulating hormone are readily available nationwide at a
reasonable price and with an acceptable turn-around time.
Screening for thyroid tumor markers, such as thyroglobulin,
calcitonin, and carcinoembryonic antigen, is not commonly
performed because of its low accuracy and because the
incidence of medullary thyroid carcinoma is low in this
region, except for the patients that have a familial history of
this type of cancer.
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Currently, ultrasonography (USG) and fine needle
aspiration (FNA) are the two main types of tests that are
important for thyroid nodule work up. Many international
guidelines use the sonographic criteria to evaluate the risk
level of each nodule and tailor the treatment and followup according to the protocol recommendation. The USG
is usually performed by diagnostic radiologists, where a
routine evaluation focuses only on the thyroid gland without
assessing the cervical lymph node. With the limited number
of diagnostic radiologists in Thailand, an appointment for
the procedure takes a long time and may even be unavailable
in some areas. Occasionally, office-based sonography may be
performed by surgeons who have experience in sonography,
but this is used solely in the context of ultrasound-guided
biopsy or neck surveillance. Most importantly, they do not
have the authorization to sign official radiology reports.
The American College of Radiology (ACR)’s 2017
Thyroid Imaging Reporting and Data System’s (TI-RADS)
white paper provides another decision-assisting protocol
in reference to the use of FNA and recommendations for
follow-up visits. Due to its only recently being launched,
this report system is not recognized by most Thai
practitioners and has only been implemented in academic
centers or some private hospitals. More than half of the
surgeons are not familiar with the system and are reluctant
to interpret this format of report (Figure 1).
Regardless, the FNA provides another key step in
approaching thyroid nodules. Nowadays, all international
guidelines recommend performing FNA only in cases with
a high-risk USG finding, which is still not possible for
routine practice in Thailand. The long waiting time to get
an appointment for an USG assessment and the lack of
interventional radiologists are the key limitations.
Most cytology specimens are prepared with conventional
smears and fixed in 95% alcohol. Liquid-based cytology
and interpretation of the results are done by experienced
cytopathologists. However, at present, this can only be
performed in large university hospitals. According to our
survey, only 11% of public hospitals use a liquid-based
preparation alone and a further 11% use a liquid-based
preparation along with conventional staining.
Some hospitals have to outsource their pathology services
to private laboratories. Cytopathology reports are usually
available in 1 week (87% of respondents). However, due to
the logistics of transporting the specimens and reports, the
results are usually delivered to the respective hospital in
2 weeks, which still meets the target performance index set
by the Ministry of Public Health of Thailand.
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Almost all FNA (88–92%) cases are reported using the
current TBSRTC guideline 2017 (second edition) (1). In
contrast, only 55% of the physicians are familiar and confident
in interpreting the results using this system. This reflects
the good pathology training curriculum and continuous
educational programs for pathologists in Thailand, yet this
reporting format is not recognized by many clinicians because
they have not been trained to use this type of reporting system.
This makes them reluctant to use it to guide them in making
decisions as how to manage their patients.
Analysis of cytopathological reports in Thailand using
the TBSRTC from 5 series (9-12) which included King
Chulalongkorn Memorial hospital, Bangkok (n=2,762),
Chiang Mai University, Chiang Mai (n=3,143), Srinagarind
Hospital, Khon Kaen (n=701), Theptarin Hospital,
Bangkok (n=2,735) and Rajavithi Hospital, Bangkok
(n=1,371) were mostly concordant with studies from other
countries (1,13-15). However, the Thai series have a much
higher Bethesda I category (mean 30.5%) compared to
others series as shown in Table 3 and Figure 2. Regarding
the risk of malignancy (ROM) in each category (13), the
Thai series showed a rather high ROM (average 9.6%) in
the Bethesda II, whereas the ROM in other series was lower
(0–8%) (1,13-16) as summarized in Table 3 and Figure 2.
Molecular studies and immunocytochemistry are
not included in the routine FNA unless the lesions are
cytologically unclear. Molecular studies are only available
in academic hospitals and some of the tests may not be
reimbursed under the universal healthcare service budget.
Universal grossing protocol for a solitary encapsulated
thyroid nodule is based on submission guidelines (17). If the
thyroid nodule is less than or equal to 2 cm in size, entire
capsular sections are submitted for histological examination.
Whereas, if the thyroid nodule is more than 2 cm, at least 10
cassettes of suspected extracapsular extensions are submitted.
Patients who have an abnormal thyroid function should
be managed medically by an endocrinologist. Patients with
thyroid nodule with euthyroid and have no risk feature
from the USG analysis may undergo thyroid hormonal
suppression for 1–2 years. During suppression, the size
of the nodule volume may decrease up to 50% from its
original size. However, the nodules usually regrow after
withdrawal of the suppressive treatment.
Surgical management depends on the indication for
surgery. Common indications include large nodules,
c o m p r e s s i v e s y m p t o m s, a n d s u s p e c t e d o r p r o v e n
malignancies. At present, there is no practice in Thailand for
thyroid nodule enucleation. Thyroid lobectomy for unilateral
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A

B

Aware
55%

Not aware
0%

Not aware
45%

Aware
100%

C

D

Aware
53%

Not aware
0%

Not aware
47%
Aware
100%

E

F
Not aware
13%

Aware
17%

Not aware
83%

G

Aware
87%

H

Bethesda V
5%

Aware
18%
Bethesda IV
26%
Not aware
82%

Not mentioned
53%

Bethesda III
16%

Figure 1 Awareness in new terminologies/reporting systems among clinicians and pathologists, shown as pie graphs displaying the awareness
of interpreting reports using TBSRTC between the clinicians (A) and pathologists (B); (C,D) diagnosis of NIFTP between the clinicians (C)
and pathologists (D); (E,F) diagnosis of UMP between the clinicians (E) and pathologists (F); (G) the clinicians’ awareness of the TIRADS
system; and (H) the percentage of Bethesda categories in which the term “NIFTP” was mentioned.
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Table 3 Frequency and malignancy rates of the Bethesda categories by cyto-histological correlation from Thai series compared to other studies
Proportion (%)
FNA Bethesda category

Average all Thai series Bongiovanni et al.
[2011–2019] (9-12)
[2012] (14)

Sheffield et al.
[2014] (13)

Krauss et al.
[2016] (15)

Vuong et al.
[2019] (16)

Ali and Cibas
[2018] (1)

Non-diagnostic
Frequency

30.5 (16.3-47.6)

12.9

13.0

NA

12.2

NA

Risk of malignancy

21.5 (14.3–28.4)

16.8

18.7

12.0

2.0–19.1

5–10

51.8 (34.7–68.1)

59.3

59.8

NA

62.3

NA

9.6 (2.8–19)

3.7

6.5

5.0

0.7–8

0-3

4.9 (1.5–10.0)

9.6

6.6

NA

8.0

NA

15.9

28.3

17.0

9.2–30.5

10–30

10.1

11.0

NA

6.1

NA

35.7 (6.1–63)

26.1

33.1

25.0

28.9

25–40

3.1 (1.4–5.0)

2.7

3.7

NA

3.7

NA

77.7 (57–92.9)

75.2

65.0

72.0

79.6

50–75

9.1 (3.2–22.9)

5.4

6.0

NA

7.4

NA

98.6

98.6

98.0

99.1

97–99

Benign
Frequency
Risk of malignancy
AUS/FLUS
Frequency
Risk of malignancy

38.4 (9–57.1)

FN/SFN
Frequency
Risk of malignancy

6.8 (2.4–21.7)

Suspicious for malignancy
Frequency
Risk of malignancy
Malignancy
Frequency
Risk of malignancy

95.2 (90–100)

NA, not available.

lesions, and subtotal, near total, or total thyroidectomy
for bilateral lesions may be chosen. Some surgeons may
not perform a unilateral thyroid lobectomy even when
established to be thyroid cancer due to limitation of the
facility to perform proper post-operative follow-up care and
long-term surveillance. The average waiting time for surgery
is up to 6 months, and longer in large hospitals where there
are more complicated cases. The approach for thyroid
lobectomy can be the classical method or remote access
surgery, such as the transoral endoscopic thyroidectomy
vestibular (18), retroauricular (19,20), or axillary-breast
approaches (21), depending on the discussion between the
surgeon’s preference and the patient’s needs.
For thyroid nodules, nuclear medicine is used (I) to
evaluate the nodule function or treatment of hyperthyroidism,
and (II) to treat patients with well differentiated thyroid
cancers who have a positive indication for post-operative
radioiodine therapy. External beam radiation is rarely used
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but may be indicated in patients who have an advanced stage
thyroid cancer. Nuclear physicians and radiation oncologists
are only available in some regional cancer centers or largescale hospitals. In Thailand, the current healthcare system
divides the hospitals according to their geographic locations
and groups them into various health clusters. In every cluster,
there must be at least one center where nuclear medicine,
radiation oncologist staff, and facilities are available. With
this system, the government can provide standard treatment
to the people through referral and cooperation between the
clustered hospitals.
Pathological diagnosis of a thyroidectomy specimen
is reported using Cancer Protocol Templates from the
CAP guideline (3). Most cases are reported within 2 weeks
after the specimens are submitted to the laboratories.
However, due to limited number of pathologists and
endocrine pathologists, very few cases are read by experts
in the thyroid field. Immunohistochemistry may also
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Distribution of diagnoses in Thai series (9-12)
Distribution
percentage
80.00
70.00
60.00
50.00
40.00
30.00
20.00
10.00
I

II

III
IV
Bethesda categories

V

VI

Risk of malignancyin Thai series (9-12)

Risk of
malignancy
100.00
90.00
80.00
70.00
60.00
50.00
40.00
30.00
20.00
10.00
I

II

III
IV
Bethesda categories

V

VI

Figure 2 Distribution of diagnoses and risk of malignancy in Bethesda categories from the 5 Thai series (9-12).

be implemented by some pathologists in cases with an
uncertain histology for diagnosis, such as examination of
the expression patterns of cytokeratin 19, galectin-3, and
Hector Battifora mesothelial-1. However, they are available
only in some laboratories. If the laboratory does not have
the facility to perform immunohistochemical studies, they
can send their paraffin blocks to the National Referral
Pathology Laboratory, the Institute of Pathology, Ministry
of Public Health of Thailand. Most of the tests in Thailand
are sent to the National Referral Pathology Laboratory.
Once the staining is done, the immunohistochemical stained
slides will be digitally scanned with a Whole Slide Imaging
scanner. Pathologists who use this service can view the
virtual slides by logging-in to the website of the Institute.
This way, there is no need to wait for the slides to return to
the lab to view the immunohistochemical studies.
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Since not all treatment alternatives are available
throughout Thailand, some cases are referred to a tertiary
care hospital for treatment, in which previous pathology
reports are reviewed by other pathologists. When there are
discrepancies in the reports, a review panel or additional
pathological investigations, such as immunohistochemistry
are needed. However, the feedback loop is not well
structured so the results are usually not given back to the
former pathologists for review.
Currently, digital pathology is only used in a few private
laboratories, where some of their pathologists are not able
to work in the sites. Whereas, for public hospitals, this
platform is used mainly for academic and research purposes
rather than for services. In general, most pathologists prefer
glass slides to digital images; they are more comfortable and
confident in working with the glass slides.
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All laboratories are encouraged to be accredited by the
RCPath-T and ISO 15189/15190. An external quality
assessment program is available and provided by pathology
societies in Thailand, such as the RCPath-T, International
Academy of Pathology, Thailand Division, and Thai Society
of Cytology.
Awareness of new terminologies
The diagnosis of thyroid malignancy in Thailand is reported
using the WHO Classification of Tumors of Endocrine
Organs, 4th edition [2017] (2) and the CAP guidelines (3).
There have been new terminologies that most clinicians are
not aware of, such as Well Differentiated Tumor of Uncertain
Malignant Potential (WDT-UMP), Follicular Tumor of
Uncertain Malignant Potential (FT-UMP), and Noninvasive
Follicular Thyroid Neoplasm with Papillary-like Nuclear
Features (NIFTP). According to our survey, most clinicians
were not familiar with these terminologies, especially the
WDT-UMP and FT-UMP, with only 17% of clinicians
having heard of these terminologies, whereas 87% of general
pathologists were familiar with these entities (Figure 1). This
may lead to inappropriate treatment. Only some pathologists
mentioned NIFTP in their reports and most of these cases
are classified as Bethesda III–IV (Figure 1).
Limitations and improvements
In 2010, the WHO examined and reported Thailand as
one of the top 50 healthcare systems in the world and the
second-best in Southeast Asia (22). Despite such high
recognition and a successful universal health care system
that has benefitted all citizens for almost 20 years, especially
those with financial problems (22), there are still many
issues that need to be solved. One of the most important
obstacles is the inequality of access to healthcare and
services. There are differences in management standards
between medical centers at different levels in Thailand due
to the availability of equipment and medical personnel.
There is a long queue for surgery, which is the largest and
most serious problem when it comes to taking care of patients
because it can delay treatment which may, in turn, negatively
impact on the prognosis of the disease. According to our survey,
the waiting time in most public hospitals was 2–6 months.
There is a shortage of clinical specialists, as already
mentioned. As a result of this, the waiting period to receive
specific medical services may take a long time to acquire.
The current training systems are slowly helping to increase
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the number of trainees each year. However, this may need
some time before the changes become evident.
A lack of pathologists is also currently one of the biggest
issues in Thailand. According to the RCPath-T, there are
currently approximately 500 registered pathologists, of which
100 have retired. Therefore, for the 69.8 million people in
Thailand, the ratio of active pathologists (about 400) per
100,000-population is about 0.57. This number is much lower
(around 7- to 8.8-fold) than those of developed countries (e.g.,
the United States of America and Canada, etc.) where the ratio
of pathologists per 100,000-population is as high as 4–5 (23).
Moreover, there are many hospitals in remote areas where
there are no pathologists. Thus, these hospitals have to seek
pathology services from private laboratories. Most of these
private laboratories are operated by part-time pathologists who
already work full-time in government hospitals. Therefore,
overall, most Thai pathologists are handling a large workload
volume, which, as a result, may affect the quality of their
reports, as well as their own health. In addition, under these
conditions, there is also the extra-time needed to travel
between the hospitals and the laboratories, which can delay the
delivery of the laboratory results.
Each year, there are 45 slots available for anatomic
pathology residency training throughout the country,
but the slots were never filled up. One of the reasons
why pathology is not a popular field among Thai medical
graduates is because of low incentives. Another reason is that
it is unrecognized by the Thai population. The RCPath-T
has tried its best to resolve these problems by encouraging
pathology laboratories to raise pathologists’ fees/salaries and
publicizing pathology career to the Thai medical graduates
through several campaigns. Although the situation has
improved recently, it is still not yet completely resolved.
With the low number of pathologists, and even
lower numbers of experts in the thyroid specialty, the
pathology service for thyroid lesions may not meet the
expected excellent standard. Although Thailand has very
active pathology societies, such as the RCPath-T, the
International Academy of Pathology, Thailand Division and
the Thai Society of Cytology, all of whom have regularly
organized academic activities for many years, not all of the
pathologists who take care of cytopathology and surgical
pathology specimens of thyroid lesions can catch up with
the rapidly growing knowledge in this field. Therefore, new
terminologies of thyroid lesions (e.g., WDT-UMP and FTUMP) are unknown and not used by many pathologists and,
as a consequence, are also unrecognized by clinicians.
Another problem in the management of thyroid nodules
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is that the cytology samples are often inadequately collected,
which results in a non-diagnostic cytology report (Bethesda
I). This is quite a common issue in the training centers
because the trainees who usually take care of the FNA
lack the skill in performing this procedure. In our survey,
1,317 out of 2,762 cytology samples of thyroid nodules
(47.7%) collected from King Chulalongkorn Memorial
Hospital, Bangkok, Thailand during 2010–2015 were
categorized as “Non-diagnostic/Unsatisfactory (Bethesda
I)” (10). Upon reviewing the 5 series of thyroid cytology in
different medical centers in Thailand, the average Bethesda
I category was 30.5% (9-12). Rapid onsite evaluation by
cytopathologists may provide a solution for the issue but
this service is available only in a few centers.
Availability of molecular studies is another issue that
causes inequality of standards among medical centers. Only
a few centers, mostly university-based, can provide these
tests (e.g., BRAF, TERT, RET, PAX-8/PPAR-G, and RAS)
and most of them are rather expensive. Therefore, unless
there is a need for targeted therapy, only a few cases may
require these tests for diagnosis of thyroid cancer.
To improve the care of patients with thyroid nodules,
different approaches have to be implemented by the
institutes, organizations, and the government. The
government needs to be involved in the distribution of
medical personnel and provide the financial support to
them. The institutes and professional societies must provide
the most updated knowledge and facilitate the health care
team to improve the necessary skills for patients’ care.
Conclusions
This review provided a perspective on how thyroid nodules
are managed in the Thai settings. Various aspects from
guidelines used for diagnosis and management, real practice
in different settings, awareness of new terminologies
to limitations and improvements were discussed. We
found that a shortage of medical personnel, especially
pathologists, and unequal resource allocation seem to be the
most important obstacles that need to be overcome. Other
problems that also require correction include unawareness
to updated knowledges on new pathological terminologies
among practitioners, especially clinicians, and poor
performance in fine needle aspiration cytology.
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