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Abstract: Fine-needle aspiration cytology (FNAC) of the thyroid is a widely accepted method for aiding
the diagnosis of thyroid nodules. In Myanmar, it has been done since the early 1990s, and mainly performed
by surgeons and otorhinolaryngologists. The interpretation of cytology is solely made by pathologists.
Although some of the experts particularly those from specialist hospitals use the Bethesda System for
Reporting Thyroid Cytopathology (TBSRTC), many still prefer the British five-tier cytopathology report.
Available local publications addressing the accuracy of FNAC and cytologic-histologic correlations were
queried. Ten studies performed in 1991-2018 on 540 thyroid nodules were included. Cytologic-histologic
correlations showed a range of sensitivity from 64.29% to 100%, specificity from 93% to 100%, and
diagnostic accuracy from 94% to 100%. The adoption of TBSRTC by pathologists is still slow and should
be encouraged via seminars and training programs. Further multihospital-based large cohort studies with
uniform design and adequate follow-up are needed to better promote and assess utility of thyroid FNAC in
Myanmar.
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Background iodization program, a spectrum of thyroid diseases ranged

Myanmar, formerly known as Burma, is a country located from hypothyroidism to multinodular goiter and thyroid

in Southeast Asia bordered by China, India, Bangladesh,
Laos and Thailand, with the population over 53 million (1).
The majority of the population (around 70%) lives in
rural areas and being a country with hilly regions and

cancer is still commonly encountered. Moreover, follicular
cancers predominate in iodine-deficient population and
papillary cancers predominate in iodine-replete population (2).

Thyroid carcinoma is the fifth most common malignancy

delta regions where iodine content of the soil is deficient,
thyroid disorders are commonly seen in the daily practice
of a general practitioner. Although the incidence of goiter
has been declined after implementation of universal salt

in women worldwide with the global incidence of 5.5% (3).
Thyroid cancer incidence rates are 3 times higher in women
than in men (21 vs. 7 per 100,000 population), despite
equivalent death rates (0.5 per 100,000 population) (4). The
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incidence of thyroid cancer in Myanmar women is 3.8 per
100,000 population (5), which is lower than in Thailand
bordering from the east (5.1/100,000) (6). Furthermore, the
incidence of thyroid cancer among goitrous thyroid cases in
Myanmar was higher compared to close neighbor Malaysia
which may be due to the higher prevalence of long-standing
untreated goiter (7).

Thyroid fine-needle aspiration cytology (FNAC) was
introduced in the 1950s and became popular worldwide
in the 1980s. Today, it is a well-established technique for
preoperative diagnosis of thyroid nodules. FNAC has
been proven to be an important, simple, safe and first-line
investigation in the evaluation of various thyroid lesions.
Most of the knowledge about thyroid FNA is based on
Western studies and guidelines (8,9). However, it has been
known that nearly half of the new thyroid cancer cases are
originated from Asia, the largest world continent with the
diversity in ethnicity, lifestyle and health care systems (10).
Numerous publications elucidated considerable differences
between Western and Asian series of thyroid cancer—
from biology and epidemiology to practice patterns and
treatment strategies (11-14). Such differences are also
seen in cytopathology practice and touch upon sampling
approaches, preparation techniques, and reporting systems,
also prevalence, resection rate and risk of malignancy (ROM)
for each diagnostic category (15-17). Therefore, local
experience from each Asian country should be regarded
accordingly in order to tailor the national guidelines
compatible with the characteristics of the health care
system.

This article represents an overview of the thyroid FNA
contemporary practice in Myanmar by interviewing the
pathologists from major cities of all fourteen states and
regions of Myanmar and supplemented by available theses
and dissertations from the five medical universities.

Historical and technical aspects

FNA of the thyroid was started in Myanmar in the early
1990s and was initially performed by surgeons. Later on,
otorhinolaryngologists have started operating FNA. From
the beginning till now, the interpretation of FNAC is solely
done by pathologists since there are no cytotechnologists in
Myanmar. Moreover, none of the clinicians diagnose FINAs
by themselves.

In major cities, the FNA procedure is usually performed
by otorhinolaryngologists and sometimes by surgeons.
Ultrasound-guided FNA sampling is used occasionally, for
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example at specialist hospitals and private hospitals. In many
regional hospitals which lack otorhinolaryngologists and
surgeons, residents and general practitioners are responsible
for performing thyroid FINA. Physicians and radiologists
rarely perform FNA. Only a few pathologists who have a
special interest in the cytology perform FNA by themselves
but onsite evaluation is not provided.

Most operators perform FNA by using a 10 mL syringe
with 23 or 24 gauge needle without a syringe holder. Some
doctors prefer fine needle non-aspiration cytology (FNnAC)
method which is believed to give superior quality smear
by minimizing bloody aspirates. The FNAC procedure
starts with sterile precautions, localization of the lesion by
palpation and immobilization by grasping the nodule with
two fingers of one hand followed by insertion of a needle
into the lesion with gentle suction and, moving back and
forth for 5 passes at the two different directions. Once
the aspirate appears, the needle is taken out. The FNnAC
procedure is the same apart from that only needle without
syringe or suction is used during aspiration.

After placing a small drop of the aspirated material
onto several glass slides, the smears are made by using a
second glass slide exerting a light pressure to achieve a thin,
even spread, in a manner similar to that of making blood
smears. Most of the clinicians submit air-dried smears
to the laboratories. Air-dried samples are usually stained
with Diff-Quik method based on Romanowsky-Giemsa
stain. Hematoxylin and eosin stain is still used in some
laboratories because it is cheaper and widely available. Only
a few laboratories use conventional Papanicolaou stain
particularly when the aspiration is done by pathologist so
that wet fixation can be done. To our knowledge, liquid-
based preparation for thyroid FNA cytology is not used in
Myanmar.

Ancillary studies of thyroid FNA such as
immunocytochemistry and molecular testing have not been
introduced in the country. Even for the surgical specimens
of the thyroid, immunohistochemistry is rarely used. The
same holds true for molecular testing—there are some
academic research projects investigating BRAF mutation in
thyroid cancer which are carried out in surgical specimens.
However, implementation of the molecular testing for
routine use is still a challenge because of the cost and
limited facilities.

Thyroid cytology reporting system

There is no standard format for reporting thyroid FNA
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Table 1 Reclassification of cases according to corresponding TBSRTC categories

Bethesda category

Different classifications used in the local studies

| Unsatisfactory, no thyroid follicular cells (C0); <6 groups of follicular cells (C1)

Il Absence of atypical cells (type I); malignant cells not present, benign (C2); atypical cytology but no evidence of

malignancy (type Il)
11l -

\% Follicular aspirate, equivocal-hyperplastic nodule vs. follicular neoplasm (C3)

Y Suggestive of, but not conclusive for malignancy (type Ill); cytology strongly suggestive of malignancy (type 1V);

suspicious of malignancy (C4)

Vi Cytology conclusive for malignancy (type V); malignant (C5)

TBSRTC, the Bethesda System for Reporting Thyroid Cytopathology.

used by all pathologists across Myanmar. The Bethesda
System for Reporting Thyroid Cytopathology (TBSRTC)
which is the current standard reporting system worldwide,
has been released and promoted since 2009 (8,9). However,
only some of the pathologists mostly from Yangon, the
largest city of Myanmar, seem to adapt to this system. A
majority of pathologists still prefer reporting definitions of
the 5-tiered British system (RCPath 2009) (18). This may
be due to tight historical links considering that many senior
pathologists received training from the UK in the past.
However, upon interviewing otorhinolaryngologists, it was
found that the reported FNAC results are converted to the
closest TBSRTC categories since the clinicians follow the
treatment guidelines according to TBSRTC system. We
may conclude that among the pathologists’ community, the
transition of reporting system from the 5-tier RCPath to
six-tier TBSRTC is slow.

In Myanmar, private laboratories are widely established,
and the clinicians tend to send samples to different labs.
Furthermore, patients tend to seek medical services in
different hospitals. Therefore, it is not uncommon that
FNAC smears and surgical specimens end up in different
laboratories. In such cases, comparison of FNAC result
with histopathology is an unlikely task. However, all thyroid
surgeries with previous FNA done at the same hospital
are reviewed. Apart from that, there is no external audit
program for now.

Review of publications

In Myanmar, most of the studies on thyroid cytology
were theses and dissertations which were hospital-based
and done at the tertiary teaching hospitals and specialist
hospitals from three major cities (Yangon, Mandalay, and
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Magway) where medical universities are located. Although
PubMed and Google Scholar were searched for keywords
“Myanmar”, “thyroid”, “FNA”, and “cytology”, no
publication on thyroid FNA in international journals was
found.

There were 10 available theses and dissertations from
the libraries of five medical universities dated 1992-2018
(19-28). These studies were mainly focused on cytologic-
histologic correlations and analytical performance of
the method. Comparisons between FNAC and FNnAC
techniques were also studied.

The terminology of TBSRTC was not uniformly used in
local settings and most of the studies were performed before
2009. Some older studies used the universal Papanicolaou
classification while others subcategorized the follicular
aspirates after knowing the fact that follicular adenoma and
carcinoma cannot be differentiated based on aspirations.
Only one recent study used TBSRTC (27). Therefore, we
converted the cytologic diagnoses to the closest Bethesda
system categories, as shown in Table 1.

The summary of available publications is presented in
Tuble 2. Cytologic-histologic correlation yielded a range of
sensitivity from 64.3% to 100%, specificity from 93% to
100%, and accuracy from 94% to 100%. It should be noted
that all of these studies only included cases that underwent
operation, which would create bias and the actual
proportion of each cytological category along with resection
rates could not be assessed. In addition, study designs were
heterogeneous and, to our knowledge, there is still no well-
designed study on this topic to date.

Ten studies performed in 1991-2018 enrolled 540
nodules in total (19-28). The vast majority of aspirates
(72%) were benign (Tuable 2). Malignant and suspicious
for malignancy nodules constituted collectively 13.9%.
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Table 2 Summary of the studies on thyroid FNA in Myanmar

Author Voar Hospital bationts Distribution by the Bethesda categories (%) Sensitivity, Specificity, Accuracy,
[ I i v v vi % % %
PM Swe (19) 1991-1992  YGH, NYGH 25 1(4%) 20 (80%) - - 4 (16%) - 100 100 100
H Oo (20) 1993-1994 MGH 36  3(8.33%) 27 (75%) - - 2(5.5%) 4 (11.1%) 80 100 97.5
M Maw (21)  1996-1997  YGH, NYGH 39  6(15.4%) 17 (43.5%) - 14(35.9%) 1(2.6%) 1(2.6%) 100 100 100
T Oo (22) 1997-1998 NOGH, DSGH 32 3(9.3%) 25 (78.1%) - - 2(6.3%) 2 (6.3%) 75 100 96
KKTun (23)  2003-2004 EENT-Mdy, MGH 50 4(8%) 33 (66%) - 4(8%) 4(8%) 5(10%) 83.3 100 98
T Soe (24) 2005-2006  ORL-HNS 50 0 35 (70%) - - 48%) 11 (22%) 93 94.4 94
AMyat 25)  2006-2007 YGH, NYGH 34 1(2.9%) 29(85.3%) - - 3(8.9%) 1(2.9%) 100 100 100
KSTun(26)  2009-2010  EENT-Mdy 22 - 13 (59.1%) - 2(9.1%) - 7(31.8%) 100 93 95
HL Aung 27) 2015-2017  ORL-HNS 170 2(1.2%) 137(80.6%) 5(2.9%) 8(4.7%) 9(5.3%) 9 (5.3%) 64.3 100 94.1
CNW Lwin (28) 2017-2018  MTH, MRH 82 20 (24.3%) 56 (68.3%) - - 3(3.7%) 3(3.7%) 100 100 100

FNA, fine-needle aspiration; YGH, Yangon General Hospital; NYGH, New Yangon General Hospital; MGH, Mandalay General Hospital;
NOGH, North Okkalapa General Hospital; DSGH, Defence Services General Hospital; EENT-Mdy, Eye, Ear, Nose and Throat Hospital,
Mandalay; ORL-HNS, Otorhinolaryngology Head & Neck Surgery Specialist Hospital; MTH, Magway Teaching Hospital; MRH, Magway

Regional Hospital.

Table 3 Comparison of FNAC results and histopathology results in two most recent studies (27,28)

TBSRTC Total nodules, n (%) ROM Implied ROM (9)
| 22 (8.7%) 1/22 (4.5%) 5-10%

Il 193 (76.6%) 2/193 (1%) 0-3%

11l 5 (2%) 4/5 (80%) 10-30%

I\ 8 (3.2%) 3/8 (37.5%) 25-40%

Vv 12 (4.8%) 12/12 (100%) 50-75%

Vi 12 (4.8%) 12/12 (100%) 97-99%
Total 252 34/252 (13.5%)

FNAC, fine-needle aspiration cytology; TBSRTC, the Bethesda system for reporting thyroid cytopathology; ROM, risk of malignancy.

The nondiagnostic rate was low (7.4%). Considering the
limitations outlined above, such as marked heterogeneity
with terminology and study design, we performed a further
analysis in a subgroup of the most recent studies (27,28)
(Table 3). ROM for the diagnostic categories was basically
within the limits implied by TBSRTC. The only marked
deviation was noted for category III, which showed 80%
ROM instead of 10-30% range suggested by the Bethesda
system. Unfortunately, none of the original studies
provided cytologic-histologic correlations on a case basis,
therefore we were not able to investigate the nature of such
discrepancy. Neither could we access additional TBSRTC
outputs, including resection rate per each category, risk of
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neoplasia, and overall ROM.

It is intuitive that at the current stage of economic
development, Myanmar health care system cannot qualify
to the standards of well-developed countries. Therefore,
in addition to matching our data on thyroid cytology with
Western experience, as described above, we also compared
local findings with reports from the neighboring countries.
Publications on thyroid FNA from Southeast Asia are scarce
and non-systematic (15). An institutional experience with
FNAC could be occasionally found in the local journals of
the neighboring countries, including Thailand, Bangladesh,
Nepal, and others (29-31). However, we were able to access
review articles on thyroid cytology covering all the aspect of
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this topic only from Thailand and the Philippines (32,33).
Compared to Myanmar, pathologists from Thailand and
the Philippines were more adapted to TBSRTC reporting
system, which was credited in the national guidelines in
Thailand (32,33). Furthermore, there were cytopathologists
who had studied abroad for fellowship and such trainings
were recognized by the local pathology society. Although
the Philippines did not set up external quality assurance
program like Myanmar, Thailand has already set up such
program which issues certificates upon completion.

Current limitations and perspectives

In Myanmar, hospital-based data for cytologic-histologic
correlation are still lacking not only because of the samples
being sent to different laboratories and highly mobile
patients but also due to the technical limitations. These
issues can be solved by establishing a national registry
participated by both private and government hospitals. The
Ministry of Health has been trying to do so but financial
and technical difficulties are yet to overcome. Multihospital-
based large studies on thyroid cytology with a uniform
design and adequate follow-up are needed to conduct on
the national level.

Another matter is pathologists from Myanmar are
trained to be general pathologists because of the shortage
of manpower. Just recently, starting from 2019, the training
period for the pathologist has been changed from two
years to three years, during which the trainees have to
do rotations in histopathology, hematopathology, clinical
biochemistry, and microbiology sections at the teaching
hospitals. Cytopathology is included as a part of the
histopathology rotation. The competency is determined
by the dissertations, written exams, practical exams, and
viva voce. After that, the fresh graduates have to practice at
the teaching hospitals for at least one year before starting
to work independently at the district hospitals. Myanmar
pathologists have to practice not only anatomic pathology
but also hematopathology, blood transfusion, chemical
pathology and even microbiology in some hospitals which
lack microbiologists. Therefore, practicing subspecialty
and becoming a cytopathologist is difficult to accomplish.
Nonetheless, with the increase in the number of
pathologists during recent years, subspecialty training and
practicing should be established.

Being a developing country with ongoing political
and economic reforms, continuous training of practicing
pathologists from different parts of the country for all
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subspecialties is still a big challenge. But in the internet
era, it may be more beneficial if the up-to-date knowledge
is shared through easily accessible websites and social
media where mandatory webinars and seminars should
be implemented to distribute knowledge. Furthermore,
long term training projects in foreign countries and more
manpower are necessary for pathologists to practice
subspecialty and cytopathology.

The Myanmar Society of Pathology is currently putting
efforts to provide continuing medical education for all
members. Noninvasive follicular thyroid neoplasm with
papillary-like nuclear features (NIFTP) is a good example
of how efficiently new knowledge could be spread in the
community. While this new entity has been introduced
very recently (34), it was comprehensively discussed during
the annual meeting with the invitation of international
faculty. As a result, surgical pathologists and clinicians use
NIFTP terminology in daily practice. Similar to the other
Asian countries (14,34), NIFTP diagnosis is very rarely
encountered in Myanmar.

Conclusions

This is the first and only contemporary report on thyroid
FNA in Myanmar available to international audience.
Previous local studies concluded that FNAC was a reliable
diagnostic method for thyroid nodules reaching 94-100%
accuracy. Although TBSRTC was not used apart from one
recent study, ROM for the adjusted diagnostic categories
was basically within the limits implied by TBSRTC, except
category III showing markedly increased malignancy rate.
The adoption of TBSRTC by pathologists is still slow and
should be encouraged via seminars and training programs.
Further multihospital-based large cohort studies with
uniform design and adequate follow-up are needed to better
promote and assess utility of thyroid FNAC in Myanmar.
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