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Abstract

This study aims to assess the prevalence, clinical, and ultrasonography (US) in thyroid screening in
healthy subjects with general symptoms of thyroid abnormality in low iodine intake in Bajulmati
primary care center, East Java Indonesia. We retrospectively reviewed US thyroid examination of 74
subjects with symptoms of mass in the neck, shaky, sleep difficulties, over sweating, and chronic
fatigue on September 15th, 2021. Following the WHO guidelines, subjects also underwent physical
examination in which the result were classified into 3 categories, that is, no palpable nor visible
goiter, palpable but no visible goiter, as well as palpable and visible goiter. We evaluate US thyroid
characteristics following Korean Society of Thyroid Radiology guidelines. Image analysis was
reviewed by 4 general radiologists with 2 to 13 years’ experience. Categorical variables were
compared using chi-squared or Fisher exact tests. Correlation between variables was measured with
gamma statistics. Statistical analyses were conducted using IBM SPSS Statistics 23.0. A P-value <
.05 was considered to indicate statistical significance. Of the 74 subjects, 32 (43.2%) show
abnormalities. Statistical analysis showed no significant differences in the result of thyroid US in
subjects with complaint fatigue (P = .464), insomnia (P = .777), over sweating (P = .158), and tremor
(P =.778), but there were significant differences with the complaint of mass in the neck (P =.008).
Furthermore, there was also a strong correlation between goiter palpation and US thyroid result (R =
0.773, P =.00). We conclude there were significant differences in US result of patients with and
without complaint of mass in the neck. We also found a strong correlation between goiter palpation
and US examination. Clinical findings, laboratory examination, cytology and molecular markers,
patients’ age, nodules size, and ultrasound features should be considered for the treatment planning.

Keywords: Thyroid cancer, ultrasonography, screening, primary health care
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Introduction

Thyroid cancer in 2020 had an incidence rates of 10.1 per 100.000 women and 3.1 per
100,000 men with age-standardized mortality rates 0.5 per 100.000 women and 0.3 per 100.000 men
globally.[1] There is increase of incidence reported with findings: nearly all registered increase is
limited to papillary histotype which is the least aggressive variant of thyroid cancer, and it is more
marked in population groups with higher socioeconomic standard and better healthcare access.[2]
The true thyroid cancer increase might be due to environmental factors, female genetic and hormonal
background of people who are more prone to thyroid diseases.[3]

The early finding of the malignant thyroid cancer can help decreasing mortality, reduce
morbidity and to avoid unnecessary tests and surgery in benign nodule, hence the nodule detection is
crucial.[4] Routine examination of thyroid include physical examination inspection and palpation of
the neck. A more detailed, noninvasive, inexpensive could be achieved with ultrasonography.[5]
Ultrasonography (US) becomes a choice for the screening tools in thyroid abnormality for its non-
invasiveness and its availability.[6] The advances of the US had resulted in the identification of the
thyroid nodules whether in the asymptomatic or symptomatic patient.[7] Thyroid nodules detected
by the US were 65%, while in the palpations were 4%.[8]

Thyroid nodules may depend on several factors, including low iodine intake in the area with
iodine insufficiency.[9] lodine intake is a crucial determinant of the prevalence of thyroid
abnormality in a population where thyroidal hyperplasia, hypertrophy, and nodules formation may
happen within months of the iodine deficiency from the free radical oxygen mutagenic effects.[10]
Low iodine intake may increase the thyroid-stimulating hormone (TSH) stimulation and causing
increased thyroid cell responsiveness to TSH, thus resulting in thyroid cell epidermal growth factor

beta 1 production and increased angiogenesis related to promotion of tumor growth.[11] East Java is
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one of Indonesia’s regions with low median urinary iodine concentration (<150 pf/L), showing
deficiency of iodine in the East Javanese population.[12]

Currently, no studies had evaluated the use of ultrasonography screening to provide clear
guidance and to improve clinicians’ judgment, especially in Indonesia with high rates of low iodine
intake.[13] Therefore, early detection of thyroid abnormality could benefit the treatment in the
future. This study aims to assess the prevalence, clinical, and US in thyroid screening in healthy
subjects with general symptoms of thyroid abnormality in Bajulmati primary care center, East Java

Indonesia..

Materials and methods
2.1. Patients

This retrospective study was approved by the ethical board of our institution, and the
necessity for informed consent for research was waived. A total of 76 consecutive symptomatic
subjects underwent screening thyroid US at the primary care center Bajulmati with community
services on September 15th, 2021. We include subjects with symptoms of mass in the neck, shaky,
sleep difficulties, over sweating, and chronic fatigue. There were 2 subjects with a history of thyroid
surgery excluded from this study. The subjects were asked about their symptoms then underwent
neck palpation examination. Following the WHO guidelines, subjects were then separated into 3
classifications: subjects with no palpable nor visible goiter, palpable but no visible goiter, as well as
palpable and visible goiter.[14]
2.2. US Imaging

US thyroid examination was performed at the primary care center in Bajulmati Banyuwangi
Indonesia using portable US equipment Samsung HM70A and Midray D10 with linear transducer by
4 board-certified radiologists. Based on the recommendation by the Korean society of thyroid

radiology, thyroid nodules were described by the features of the nodule. The features mentioned in
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our study include composition, echogenicity, margins, axis, calcification, size. The composition
includes cystic (>90% of the cystic portion) or predominantly cystic (>50% of the cystic portion and
<90% of the cystic portion) nodules with reverberating artifacts and spongiform nodules. The
echogenicity includes hypoechoic, isoechoic, and hyperechoic. The size of the nodule can be > 1 cm,
> 2 cm. The margin mentioned could be smooth, spiculated, and ill-defined. While shapes mentioned
were ovoid to round, taller than wider, and irregular.
2.3. Imaging analysis, reference standards, and statistical analysis

Image analysis was reviewed by 4 general radiologists with 2 to 13 years’ experience. In
multiple nodules, the most suspicious nodules were the 1 to be described. Discrepancies in US
results will be resolved by the opinion of the most experienced radiologist. Categorical variables
were compared using chi-squared or Fisher exact tests, while the correlation between variables was
measured with gamma statistics. Statistical analyses were conducted using IBM SPSS Statistics 23.0.
A P-value < 0.05 was considered to indicate statistical significance.
Results

A total of 74 subjects included in this study were 68 women and 6 men with a mean age of
42.71 years (range from 1 year to 87 years). Among them, 15 subjects (20.3%) with complaint of
tremor, 15 subjects (20.3%) with a complaint of over sweating, 16 subjects (21.6%) with a complaint
of insomnia, 26 subjects (35.1%) with a complaint of chronic fatigue, and 20 subjects (17%) with a

complaint of a neck mass. (Table 1).
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Abstract

This study aims to assess the prevalence, clinical, and ultrasonography (US) in thyroid
screening in healthy subjects with general symptoms of thyroid abnormality in low iodine intake in
Bajulmati primary care center, East Java Indonesia. We retrospectively reviewed US thyroid
examination of 74 subjects with symptoms of mass in the neck, shaky, sleep difficulties, over
sweating, and chronic fatigue on September 15th, 2021. Following the WHO guidelines, subjects
also underwent physical examination in which the result were classified into 3 categories, that is, no
palpable nor visible goiter, palpable but no visible goiter, as well as palpable and visible goiter. We
evaluate US thyroid characteristics following Korean Society of Thyroid Radiology guidelines.
Image analysis was reviewed by 4 general radiologists with 2 to 13 years’ experience. Categorical
variables were compared using chi-squared or Fisher exact tests. Correlation between variables was
measured with gamma statistics. Statistical analyses were conducted using IBM SPSS Statistics 23.0.
A P-value < .05 was considered to indicate statistical significance. Of the 74 subjects, 32 (43.2%)
show abnormalities. Statistical analysis showed no significant differences in the result of thyroid US
in subjects with complaint fatigue (P =.464), insomnia (P =.777), over sweating (P =.158), and
tremor (P = .778), but there were significant differences with the complaint of mass in the neck (P =

.008). Furthermore, there was also a strong correlation between goiter palpation and US thyroid
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result (R =0.773, P =.00). We conclude there were significant differences in US result of patients
with and without complaint of mass in the neck. We also found a strong correlation between goiter
palpation and US examination. Clinical findings, laboratory examination, cytology and molecular
markers, patients’ age, nodules size, and ultrasound features should be considered for the treatment

planning.

1. Introduction

Thyroid cancer in 2020 had an incidence rates of 10.1 per 100.000 women and 3.1 per
100,000 men with age-standardized mortality rates 0.5 per 100.000 women and 0.3 per 100.000 men
globally.[1] There is increase of incidence reported with findings: nearly all registered increase is
limited to papillary histotype which is the least aggressive variant of thyroid cancer, and it is more
marked in population groups with higher socioeconomic standard and better healthcare access.[2]
The true thyroid cancer increase might be due to environmental factors, female genetic and hormonal

background of people who are more prone to thyroid diseases.[3]

The early finding of the malignant thyroid cancer can help decreasing mortality, reduce
morbidity and to avoid unnecessary tests and surgery in benign nodule, hence the nodule detection is
crucial.[4] Routine examination of thyroid include physical examination inspection and palpation of
the neck. A more detailed, noninvasive, inexpensive could be achieved with ultrasonography.[5]
Ultrasonography (US) becomes a choice for the screening tools in thyroid abnormality for its non-
invasiveness and its availability.[6] The advances of the US had resulted in the identification of the
thyroid nodules whether in the asymptomatic or symptomatic patient.[7] Thyroid nodules detected

by the US were 65%, while in the palpations were 4%.[8]
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Thyroid nodules may depend on several factors, including low iodine intake in the area with
iodine insufficiency.[9] lodine intake is a crucial determinant of the prevalence of thyroid
abnormality in a population where thyroidal hyperplasia, hypertrophy, and nodules formation may
happen within months of the iodine deficiency from the free radical oxygen mutagenic effects.[10]
Low iodine intake may increase the thyroid-stimulating hormone (TSH) stimulation and causing
increased thyroid cell responsiveness to TSH, thus resulting in thyroid cell epidermal growth factor
beta 1 production and increased angiogenesis related to promotion of tumor growth.[11] East Java is
one of Indonesia’s regions with low median urinary iodine concentration (<150 pf/L), showing

deficiency of iodine in the East Javanese population.[12]

Currently, no studies had evaluated the use of ultrasonography screening to provide clear
guidance and to improve clinicians’ judgment, especially in Indonesia with high rates of low iodine
intake.[13] Therefore, early detection of thyroid abnormality could benefit the treatment in the
future. This study aims to assess the prevalence, clinical, and US in thyroid screening in healthy
subjects with general symptoms of thyroid abnormality in Bajulmati primary care center, East Java

Indonesia.

2. Materials and Methods

2.1. Patients

This retrospective study was approved by the ethical board of our institution, and the
necessity for informed consent for research was waived. A total of 76 consecutive symptomatic
subjects underwent screening thyroid US at the primary care center Bajulmati with community
services on September 15th, 2021. We include subjects with symptoms of mass in the neck, shaky,
sleep difficulties, over sweating, and chronic fatigue. There were 2 subjects with a history of thyroid

surgery excluded from this study. The subjects were asked about their symptoms then underwent
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neck palpation examination. Following the WHO guidelines, subjects were then separated into 3
classifications: subjects with no palpable nor visible goiter, palpable but no visible goiter, as well as

palpable and visible goiter.[14]

2.2. US imaging

US thyroid examination was performed at the primary care center in Bajulmati Banyuwangi
Indonesia using portable US equipment Samsung HM70A and Midray D10 with linear transducer by
4 board-certified radiologists. Based on the recommendation by the Korean society of thyroid
radiology, thyroid nodules were described by the features of the nodule. The features mentioned in
our study include composition, echogenicity, margins, axis, calcification, size. The composition
includes cystic (>90% of the cystic portion) or predominantly cystic (>50% of the cystic portion and
<90% of the cystic portion) nodules with reverberating artifacts and spongiform nodules. The
echogenicity includes hypoechoic, isoechoic, and hyperechoic. The size of the nodule can be > 1 cm,
> 2 cm. The margin mentioned could be smooth, spiculated, and ill-defined. While shapes mentioned

were ovoid to round, taller than wider, and irregular.

2.3. Imaging analysis, reference standards, and statistical analysis

Image analysis was reviewed by 4 general radiologists with 2 to 13 years’ experience. In
multiple nodules, the most suspicious nodules were the 1 to be described. Discrepancies in US
results will be resolved by the opinion of the most experienced radiologist. Categorical variables
were compared using chi-squared or Fisher exact tests, while the correlation between variables was
measured with gamma statistics. Statistical analyses were conducted using IBM SPSS Statistics 23.0.

A P-value < 0.05 was considered to indicate statistical significance.

3. Results
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A total of 74 subjects included in this study were 68 women and 6 men with a mean age of
42.71 years (range from 1 year to 87 years). Among them, 15 subjects (20.3%) with complaint of
tremor, 15 subjects (20.3%) with a complaint of over sweating, 16 subjects (21.6%) with a complaint
of insomnia, 26 subjects (35.1%) with a complaint of chronic fatigue, and 20 subjects (17%) with a

complaint of a neck mass. (Table 1)

Table 1 - Patients’ demography.
Patient demography
Age (range) (yr) 42.71 (0.88-87)
Gender
Female 68 (91.9%)
Male 6 (8.1%)
Patients’ complaint
Palpitation 22 (29.7%)
Shaky 15 (20.3%)
Over sweating 15 (20.3%)
Insomnia 16 (21.6%)
Chronic fatigue 26 (35.1%)
Neck mass 20 (17.0%)
Neck physical examination
Not palpable nor seen 52 (70.3%)
Palpable but not seen 5 (6.8%)

Seen enlarged 17 (23%)
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Among the included subjects, 32 subjects (43.2%) have nodule abnormality. The nodule
involvement were 17 subjects (23%) unilateral and 15 patients (20.3%) bilateral. Subjects with single
nodule were 17 subjects (23%) while with multiple nodules were 15 subjects (20.3%). The shape of
the nodules for 30 subjects (40.5%) was ovoid to round or wider than taller while 2 subjects (2.7%)
were taller than wider. The contents of the right thyroid nodules were solid in 6 subjects (8.1%),
predominant solid in 6 subjects (8.1%), predominant cystic in 7 subjects (9.5%), cystic in 5 subjects
(6.8%), and spongiform in 3 subjects (4.1%). While the contents of the left thyroid nodules were
solid in 1 subject (1.4%), predominant solid in 8 subjects (10.8%), predominant cystic in 7 subjects
(9.5%), cystic in 3 subjects (4.1%), and spongiform in 2 subjects (2.7%). The echogenicity of the
nodules in the right thyroid was hypoechoic in 13 subjects (17.6%), isoechoic in 2 subjects (2.7 %),
hyperechoic in 5 subjects (6.8%), and mixed echo in 2 subjects (2.7%). While in the left side, the
nodules were hypoechoic in 17 subjects (23%), isoechoic in 3 subjects (4.1%), hyperechoic in 5
subjects (6.8%), and mixed echo in 1 subject (1.4%). The margin of the nodules in the right side of
the thyroid were smooth in 24 subjects (32.4%), ill-defined in 3 patients (4.1%) while in the left side
of the thyroid 19 subjects (25.7%) were smooth and 2 subjects (2.7%) were ill-defined. Subjects with
nodules calcification shaped stippled, fine coarse and nonlinear were 2 subjects (2.7%), and 2 other
subjects (2.7%) were shaped curvilinear, smooth margin (Table 2).

Statistical analysis showed there were significant differences in US result of patients with and
without complaint of mass in the neck (P =.008). (Table 3) There was also a significant strong
correlation between goiter palpation and US thyroid result (R = 0.773, P =.00). (Table 4)

Discussion

Thyroid incidentalomas can be found in the imaging study for non-thyroid neck disease, on
the US in the screening procedure, or in the histopathologic examination in the surgical specimens
for non-nodular disease. The prevalence data from ultrasonographic studies were revealed ranging

from 19% to 46% in the general population.[15] The result was similar to this study of 43.2% (32
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subjects) nodule detection among subjects with symptoms. Similar results of incidentalomas findings
showed in the Choi study that was 37%.[16] That being said, study of 2079 patients in Korea showed
high sensitivity and specificity 96.2% and 51.7%, respectively.[17] In the 253 randomly selected
adults, 5.1% had abnormality of the neck with sensitivity and specificity to detect thyroid nodules
were 11.6% and 97.3%, respectively.[18] Of 1845 subjects, one of the study show cancer rate
detection of 1.6% with sensitivity and specificity 100% and 98.7%, respectively, showing good

diagnostic performance of thyroid screening US.[19]

The value of thyroid US study is still a debate due to several reasons including overdiagnosis
which potentially cause overtreatment.[20] This may lead to unnecessary procedures and expose the
patient to the treatment side effect.[21] The increased incidence and low mortality interpreted as a
result of overdiagnosis.[22] Moreover, study from Jun et al shows no difference in the mortality
between the patient who went through screening and those who don’t.[23] The risk of overdiagnosis
could be diminished by taking account into other factor such as size of thyroid nodules, presence of
lymphadenopathy, cytology and molecular markers results, TSH measurement, US characteristics,

patients’ age, family history of thyroid cancer, and history of head and neck irradiation.[6]

Routine screening population of low risk for thyroid cancer individual were unlikely to be
cost effective and more useful in higher-risk individuals such as patient with radiation exposure,
positive family history, lesser than 14 years or greater than 70 years of age with palpable thyroid
nodule, and with suspicious clinical signs.[24] With the advancement of the artificial intelligence,
some models can be used to minimize false positives although with the cost of increasing false
negative.[25] Long-term controlled trials are a necessity to be performed to study the efficacy of US

thyroid screening.
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Chen et al stated the proper use of ultrasonography is when there are clinically supported
features such as examination finding of a palpable thyroid nodule, large thyroid or a goiter, thyroid
nodule findings from another imaging test, and new-onset hoarseness or compressive symptoms.[26]
Even so, the definition of inappropriate use of thyroid ultrasound still varies. It could be due to
deemed unnecessary by reviewing endocrinologists, functional disease or nonspecific symptoms
without specifying the presence of a palpable mass/ nodule, hypothyroidism, no history of thyroid
nodule or neck irradiation.[27] In this study, there was a significant difference in the symptoms of
mass in the neck of the subjects (P = .008). Moreover, there was a strong correlation between goiter
palpation dan US thyroid result (R = 0.773, P =.00). This result is in line with a study by Germano
et al in which the incidentalomas were found almost as frequently as the palpable nodules

demonstrating the important role of imaging.[28]

Arpana et al showed USG study results of texture, size, margin, echogenicity, and vascularity
are important factors for predicting thyroid malignancy but are not to be used independently as a
screening tool.[29] The combination of suspicious findings can help differentiate nodules that may

require fine needle aspiration (FNA).[30,31]

lodine deficiency was one of the risk factors that must be taken into account in associating
with increased rates of thyroid diseases.[6] Indonesia was included in the category of adequate iodine
nutrition (UIC 100-299 pg/L) based on national iodine status in 2014 through median urinary iodine
concentration.[32] The distribution of iodine status in Indonesian province, however, was not equally
adequate. The risk of nodular goiter is only increased at the low intake due to the promotion of cell
growth and DNA mutagenesis causing clusters of autonomous thyrocytes.[10,32,33] However,
iodine enrichment has been associated with increased thyroid cancer and shift from the follicular to

papillary histotype.[34]
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There are several limitations in our study. Our study includes a small number of samples due
to the short duration of the community services and the retrospective nature. Secondly, we did not
perform further examination such as FNA or treatment of the subjects. There was no blinding in the
subjects, and the distribution of the patients is mostly female due to the timing of the examination.
The study was also being conducted in the rural area at a primary care facility, thus there was no
laboratory facility to support this study. One of the goals of this study was to help screening of
thyroid abnormality, especially at rural area without laboratory facility to predict thyroid function
without the need of thyroid tests such as biochemical marker. This is also showed the importance of
this study, since the result showed that there were significant differences in US result of patients with
and without complaint of mass in the neck. We also found a strong correlation between goiter
palpation and US examination. Therefore, it is important to do US examination for patient with
complaint of mass in the neck and with goiter. Ultrasound can also be an alternative to laboratory
limitation in the rural area because the modality of ultrasound is mobile, cheap, and noninvasive. Our
suggestion for future study is there should be a screening thyroid study on the nation scale with a
larger sample and correlating with the FNA or biopsy results and biochemical marker of thyroid
function. The mortality rate of the thyroid cancer should be take into consideration to avoid
overdiagnosis.

We conclude there were significant differences in US result of patients with and without
complaint of mass in the neck. We also found a strong correlation between goiter palpation and US
examination. Although US examination proves to be beneficial in nodule thyroid detection, other
factors namely clinical, laboratory examination, cytology and molecular markers, patients’ age,
nodules size, and ultrasound features should be held into account before taking the further step of

treatment.

13



342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370

Acknowledgments

The authors would like to thank all who have contributed to the process and completion of this
report, including the teaching staffs and fellow residents of Department of Radiology of Faculty of
Medicine, Universitas Airlangga, Dr Soetomo Academic General Hospital, Surabaya, Indonesia. We

also want to thank Bajulmati primary care center, Banyuwangi, East Java, Indonesia.

Author contributions

Conceptualization: Rosy Setiawati, Tri Wulanhandarini, Fierly Hayati, Dyah Erawati, Merlin Guntur
Jaya, Agnes Triana Basja.

Data curation: Rosy Setiawati, Fierly Hayati, Dyah Erawati, Merlin Guntur Jaya, Andi Ahmad
Thorig, Triana Mediyawati Wijaya, Galih Nur Ismiyati, Dyan Wahyu Kusumaningrum, Belinda
Koesmarsono, M. Ikhsan Nugroho, Silvi Yuliana, Syadza Zahrah Shedyta, Hendra Boy Situmorang.
Investigation: Rosy Setiawati, Fierly Hayati, Ahmad Thorig, Triana Mediyawati Wijaya, Galih Nur
Ismiyati, Dyan Wahyu Kusumaningrum, Belinda Koesmarsono, Agnes Triana Basja, M. lkhsan
Nugroho, Silvi Yuliana, Syadza Zahrah Shedyta, Hendra Boy Situmorang.

Methodology: Rosy Setiawati, Merlin Guntur Jaya.

Supervision: Dyah Erawati.

Validation: Rosy Setiawati.

Writing — original draft: Rosy Setiawati, Merlin Guntur Jaya.

Writing — review & editing: Rosy Setiawati, Tri Wulanhandarini, Merlin Guntur Jaya.

Abbreviations:

FNA = fine needle aspiration

TSH = thyroid stimulating hormone
US = ultrasonography

14



371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

386

387

388

389

390

391

392

393

References

1.

Pizzato M, Li M, Vignat J, Laversanne M, Singh D, Vecchia C La, et al. The epidemiological
landscape of thyroid cancer worldwide: GLOBOCAN estimates for incidence and mortality

rates in 2020. Lancet Diabetes Endocrinol. 2022;10(3).

Vigneri R, Malandrino P, Vigneri P. The changing epidemiology of thyroid cancer: Why is

incidence increasing? Curr Opin Oncol. 2015;27(1):1-7.

Marcello MA, Malandrino P, Almeida JFM, Martins MB, Cunha LL, Bufalo NE, et al. The
influence of the environment on the development of thyroid tumors: A new appraisal. Endocr

Relat Cancer. 2014;21(5):T235-54.

Frates MC, Benson CB, Charboneau JW, Cibas ES, Clark OH, Coleman BG, et al.
Management of thyroid nodules detected at US: Society of Radiologists in Ultrasound

consensus conference statement. Ultrasound Q. 2006;22(4):231-8.

Wiest PW, Hartshorne MF, Inskip PD, Crooks LA, Vela BS, Telepak RJ, et al. Thyroid
Palpation Versus High-Resolution Thyroid Ultrasonography in the Detection of Nodules. J

Ultrasound Med. 1998;487-96.

Singh Ospina N, Ifiguez-Ariza NM, Castro MR. Thyroid nodules: Diagnostic evaluation

based on thyroid cancer risk assessment. BMJ. 2020;368:1-20.

Kang HW, No JH, Chung JH, Min YK, Lee MS, Lee MK, et al. Prevalence, Clinical and

Ultrasonographic Characteristics of Thyroid Incidentalomas. Thyroid. 2004;14(1):29-33.

Ezzat S, Sarti DA, Cain DR, Braunstein GD. Thyroid Incidentalomas Prevalence by Palpation
and Ultrasonography Background: Thyroid nodules are commonly identi-fied on autopsy
examination. There are relatively few de-scriptions, however, of the frequency with which

thy-roid nodules are encountered i. 2015;23-5. Available from:

15



394

395

396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

10.

11.

12.

13.

14.

15.

16.

17.

http://archinte.jamanetwork.com/

Carlé A, Krejbjerg A, Laurberg P. Epidemiology of nodular goitre. Influence of iodine intake.
Best Pract Res Clin Endocrinol Metab [Internet]. 2014;28(4):465-79. Available from:

http://dx.doi.org/10.1016/j.beem.2014.01.001

Krohn K, Fihrer D, Bayer Y, Eszlinger M, Brauer V, Neumann S, et al. Molecular

pathogenesis of euthyroid and toxic multinodular goiter. Endocr Rev. 2005;26(4):504-24.

Knobel M, Medeiros-Neto G. Relevance of iodine intake as a reputed predisposing factor for

thyroid cancer. Arq Bras Endocrinol Metabol. 2007;51(5):701-12.

Kartono D, Atmarita A, Jahari AB, Soekirman S, Izwardy D. the Situation of Urinary lodine
Concentration (Uic) Among School Age Children, Women At Reproductive Age and

Pregnant Women in Indonesia: the Analysis of Riskesdas 2013. Gizi Indones. 2017;39(1):49.

Bibbins-Domingo K, Grossman DC, Curry SJ, Barry MJ, Davidson KW, Doubeni CA, et al.
Screening for thyroid cancer: US preventive services task force recommendation statement.

JAMA -J Am Med Assoc. 2017;317(18):1882-7.

Goitre as a determinant of the prevalence and severity of iodine deficiency disorders in
populations. Vitamin and Mineral Nutrition Information System. Geneva World Heal Organ.

2014;WHO/NMH/NH.

Delivanis DA, Regina Castro M. Thyroid incidentalomas. Contemp Endocrinol.

2018;29(1):153-67.

Choi YJ, Park YL, Koh JH. Prevalence of thyroid cancer at a medical screening center:
Pathological features of screen-detected thyroid carcinomas. Yonsei Med J. 2008;49(5):748-

56.

Kim SJ, Moon WK, Cho N. Sonographic criteria for fine-needle aspiration cytology in a

16



417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

18.

19.

20.

21.

22.

23.

24,

25.

Korean female population undergoing thyroid ultrasound screening. Acta radiol.

2010;51(5):475-81.

Brander A, Vilkinkoski P, Nickels J. Thyroid Gland : US Screening In Random Adult

Population. Radiology. 1991;181:683-7.

Yoo J, Ahn HS, Kim SJ, Park SH, Seo M, Chong S. Evaluation of diagnostic performance of
screening thyroid ultrasonography and imaging findings of screening-detected thyroid cancer.

Cancer Res Treat. 2018;50(1):11-8.

Ali A, Alawad MA. Thyroid Cancer Screening: Is It Beneficial? 2018;(September). Available

from: https://www.researchgate.net/publication/327944142

Nys P, Cordray JP, Sarafian V, Lefort-Mossé E, Merceron RE. Screening for thyroid cancer
according to French recommendations with thyroid ultrasound in newly diagnosed Graves’
disease without palpable nodule is not useful. Ann Endocrinol (Paris) [Internet].

2015;76(1):13-8. Available from: http://dx.doi.org/10.1016/j.ando.2014.09.002

Grani G. Inappropriate Use of Thyroid Ultrasound Is Common in Clinical Practice. Clin

Thyroidol. 2022;34(1):23-5.

Jun JK, Hwang SY, Hong S, Suh M, Choi KS, Jung KW. Association of Screening by
Thyroid Ultrasonography with Mortality in Thyroid Cancer: A Case-Control Study Using

Data from Two National Surveys. Thyroid. 2020;30(3):396-400.

Li Q, Lin X, Shao Y, Xiang F, Samir AE. Imaging and Screening of Thyroid Cancer. Radiol
Clin North Am [Internet]. 2017;55(6):1261-71. Available from:

https://doi.org/10.1016/j.rcl.2017.06.002

Idarraga AJ, Luong G, Hsiao V, Schneider DF. False Negative Rates in Benign Thyroid

Nodule Diagnosis: Machine Learning for Detecting Malignancy. J Surg Res [Internet].

17



440

441

442

443

444

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

26.

217.

28.

29.

30.

31.

32.

33.

2021;268(268):562-9. Available from: https://doi.org/10.1016/}.jss.2021.06.076

Chen DW, Reyes-Gastelum D, Radhakrishnan A, Hamilton AS, Ward KC, Haymart MR.
Physician-Reported Misuse of Thyroid Ultrasonography. J Am Med Assoc.

2020;155(10):984-6.

Edwards MK, Ifiiguez-Ariza NM, Singh Ospina N, Lincango-Naranjo E, Maraka S, Brito JP.
Inappropriate use of thyroid ultrasound: a systematic review and meta-analysis. Endocrine

[Internet]. 2021;74(2):263-9. Available from: http://dx.doi.org/10.1007/s12020-021-02820-z

Germano A, Schmitt W, Almeida P, Mateus-Marques R, Leite V. Ultrasound requested by
general practitioners or for symptoms unrelated to the thyroid gland may explain higher
prevalence of thyroid nodules in females. Clin Imaging [Internet]. 2018;50(April):289-93.

Available from: https://doi.org/10.1016/j.clinimag.2018.05.003

Arpana, Panta O, Gurung G, Pradhan S. Ultrasound findings in thyroid nodules: A radio-

cytopathologic correlation. J Med Ultrasound. 2018;26(2):90-3.

Kim JY, Lee CH, Kim SY, Jeon WK, Kang JH, An SK, et al. Radiologic and pathologic
findings of nonpalpable thyroid carcinomas detected by ultrasonography in a medical
screening center. J ultrasound Med [Internet]. 2008;27(2):215-23. Available from:

http://www.ncbi.nlm.nih.gov/pubmed/18204012

Hoang JK, Wai KL, Lee M, Johnson D, Farrell S. US features of thyroid malignancy: Pearls

and pitfalls. Radiographics. 2007;27(3):847-60.

Zimmermann MB, Boelaert K. lodine deficiency and thyroid disorders. Lancet Diabetes

Endocrinol. 2015;3(4):286-95.

Laurberg P, Cerqueira C, Ovesen L, Rasmussen LB, Perrild H, Andersen S, et al. lodine

intake as a determinant of thyroid disorders in populations. Best Pract Res Clin Endocrinol

18



463 Metab. 2010;24(1):13-27.

464 34. Dong W, Zhang H, Zhang P, Li X, He L, Wang Z, et al. The changing incidence of thyroid
465 carcinoma in Shenyang, China before and after universal salt iodization. Med Sci Monit.

466 2013;19(1):49-53.

467  Table 1. Patients’ demography

Patient Demography

Age (Range) (Year) 42.71 (0.88 - 87)
Gender

Female 68 (91.9%)

Male 6 (8.1%)

Patients’ complaint

Palpitation 22 (29.7%)
Shaky 15 (20.3%)
Over sweating 15 (20.3%)
Insomnia 16 (21.6%)
Chronic fatigue 26 (35.1%)
Neck mass 20 (17.0%)

Neck physical examination

Not palpable nor seen 52 (70.3%)
Palpable but not seen 5 (6.8%)
Seen enlarged 17 (23%)

468

469
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Table 2. US Features of screening-detected thyroid cancer

US Result
Normal 42 (56.8%)
With nodul 32 (43.2%)
Involvement
Unilateral 17 (23%)
Bilateral 15 (20.3%)
Amount of nodul
Single 17 (23%)
Multiple 15 (20.3%)
Shape of the nodul
Ovoid to round 30 (40.5%)
Taller than wider 2 (2.7%)
Content of the right thyroid nodul
Normal 47 (63.5%)
Solid 6 (8.1%)
Predominant solid 6 (8.1%)
Predominant cystic 7 (9.5%)
Cystic 5 (6.8%)
Spongioform 3 (4.1%)
Content of the left thyroid nodul
Normal 53 (71.6%)
Solid 1 (1.4%)
Predominant solid 8 (10.8%)
Predominant cystic 7 (9.5%)
Cystic 3 (4.1%)
Spongioform 2 (2.7%)
Echogenicity of right thyroid nodul
Normal 53 (71.6%)
Hypoechoic 13 (17.6%)
Isoechoic 2 (2.7%)
Hyperechoic 5 (6.8%)
Mixed 2 (2.7%)
Echogenicity of left thyroid nodul
Normal 47 (63.5%)
Hypoechoic 17 (23.0%)
Isoechoic 3 (4.1%)
Hyperechoic 5 (6.8%)
Mixed 1 (1.4%)
Margin of the right mass
Normal 47 (63.5%)
Smooth 24 (32.4%)
11l defined 3 (4.1%)
Margin of the left mass
Normal 53 (71.6%)
Smooth 19 (25.7%)
11l defined 2 (2.7%)
Mass Calcification
No calcification 70 (94.6)
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Stipplen, fine coarse, non linear 2 (2.7%)
Curvelinear, smooth margin 2 (2.7%)

Table 3. Comparison of patient complaint in normal patient and in patient with nodul

Normal (n=42) Nodul (n=32) p-value
Patient complaints
Mass in the neck 6 14 <0.01
Fatigue 13 13 >0.05
Insomnia 10 6 >0.05
Over sweating 6 9 >0.05
Shaky 8 7 >0.05

Table 4. Correlation of neck physical examination to US result

Goitre palpation Normal Nodule (n=32) Coef. P value
(n=42) Correlation
No Palpable/ i 15 0.773 <0.01
visible mass
Palpable but not 2 3 <0.01
visible mass
Palpable and & 14 <0.01
visible mass
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Abstract

This study aims to assess the prevalence, clinical, and ultrasonography (US) in thyroid screening in healthy subjects with geng
symptoms of thyroid abnormality in low iodine intake in Bajulmati primary care center, East Java Indonesia. We retrospectively
reviewed US thyroid examination of 74 subjects with symptoms of mass in the neck, shaky, sleep difficulties, over sweating, and
chronic fatigue on September 15", 2021. Following the WHO guidelines, subjects also underwent physical examination in which
the result were classified into 3 categories, that is, no palpable nor visible goiter, palpable but no visible goiter, as well as palpable
andvisible goiter. We evaluate US thyroid characteristics following Korean Society of Thyroid Radiology guidelines. Image analysis
was reviewed by 4 general radiologists with 2 to 13 years’ experience. Categorical variables were compared using chi-squared
or Fisher exact tests. Correlation between variables was measured with gamma statistics. Statistical analyses were conducted
using SPSS software ver. 23.0. A P-value <.05 was considered to indicate statistical significance. Of the 74 subjects, 32 (43.2%)
show abnormalities. Statistical analysis showed no significant differences in the result of thyroid US in subjects with complaint
fatigue (P =.464), insomnia (P =.777), over sweating (P =.158), and tremor (P =.778), but there were significant differences
with the complaint of mass in the neck (P =.008). Furthermore, there was also a strong correlation between goiter palpation
and US thyroid result (R=0.773, P =.00). We conclude there were significant differences in US result of patients with and
without complaint of mass in the neck. We also found a strong correlation between goiter palpation and US examination. Clinical
findings, laboratory examination, cytology and molecular markers, patients’ age, nodules size, and ultrasound features should be
considered for the treatment planning.

Abbreviations: FNA = fine needle aspiration, TSH = thyroid stimulating hormone, US = ultrasonography.
Keywords: primary health care, screening, thyroid cancer, ultrasonography

1. Introduction

Thyroid cancer in 2020 had an incidence rates of 10.1 per
100.000 women and 3.1 per 100,000 men with age-stan-
dardized mortality rates 0.5 per 100.000 women and 0.3 per
100.000 men globally.™ There is increase of incidence reported
with findings: nearly all registered increase is limited to papil-
lary histotype which is the least aggressive variant of thyroid
cancer, and it is more marked in population groups with higher
socioeconomic standard and better healthcare access./? The true
thyroid cancer increase might be due to environmental factors,

The submission is appropriate for publicationin PPH because we raised the

topic of screening of thyroid in the primary health care for the importance of early
detection of thyroid abnormalities. This manuscriptis original and has not been
submitted elsewhere in part or in whole. The authors have no funding and conflicts
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article[andits supplementary informationfiles].
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Indonesia (e-mail: rosy-s@fk.unair.ac.id).

female genetic and hormonal background of people who are
more prone to thyroid diseases.®!

The early finding of the malignant thyroid cancer can help
decreasing mortality, reduce morbidity and to avoid unnec-
essary tests and surgery in benign nodule, hence the nodule
detection is crucial.) Routine examination of thyroid include
physical examination inspection and palpation of the neck. A
more detailed, noninvasive, inexpensive could be achieved with
ultrasonography.®! Ultrasonography (US) becomes a choice
for the screening tools in thyroid abnormality for its non-in-
vasiveness and its availability.”! The advances of the US had
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resulted in the identification of the thyroid nodules whether in
the asymptomatic or symptomatic patient.”!? Thyroid nodules
detected by the US were 65%, while in the palpations were
4%.18

Thyroid nodules may depend on several factors, includ-
ing low iodine intake in the area with iodine insufficiency.”
Iodine intake is a crucial determinant of the prevalence of thy-
roid abnormality in a population where thyroidal hyperplasia,
hypertrophy, and nodules formation may happen within months
of the iodine deficiency from the free radical oxygen mutagenic
effects.’” Low iodine intake may increase the thyroid-stimulat-
ing hormone (TSH) stimulation and causing increased thyroid
cell responsiveness to TSH, thus resulting in thyroid cell epi-
dermal growth factor beta 1 production and increased angio-
genesis related to promotion of tumor growth.' East Java is
one of Indonesia’s regions with low median urinary iodine con-
centration (<150 pf/L), showing deficiency of iodine in the East
Javanese population.™?

Currently, no studies had evaluated the use of ultrasonogra-
phy screening to provide clear guidance and to improve clini-
cians’ judgment, especially in Indonesia with high rates of low
iodine intake.!'® Therefore, early detection of thyroid abnormal-
ity could benefit the treatment in the future. This study aims to
assess the prevalence, clinical, and US in thyroid screening in
healthy subjects with general symptoms of thyroid abnormality
in Bajulmati primary care center, East Java Indonesia.

2. Materials and Methods
2.1. Patients

This retrospective study was approved by the ethical board
of our institution, and the necessity for informed consent for
research was waived. A total of 76 consecutive symptomatic
subjects underwent screening thyroid US at the primary care
center Bajulmati with community services on September 15%,
2021. We include subjects with symptoms of mass in the neck,
shaky, sleep difficulties, over sweating, and chronic fatigue.
There were 2 subjects with a history of thyroid surgery excluded
from this study. The subjects were asked about their symptoms
then underwent neck palpation examination. Following the
WHO guidelines, subjects were then separated into 3 classifica-
tions: subjects with no palpable nor visible goiter, palpable but
no visible goiter, as well as palpable and visible goiter.!'"

2.2. USimaging

US thyroid examination was performed at the primary care cen-
ter in Bajulmati Banyuwangi Indonesia using portable US equip-
ment Samsung HM70A and Midray D10 with linear transducer
by 4 board-certified radiologists. Based on the recommendation
by the Korean society of thyroid radiology, thyroid nodules were
described by the features of the nodule. The features mentioned
in our study include composition, echogenicity, margins, axis,
calcification, size. The composition includes cystic (>90% of the
cystic portion) or predominantly cystic (>50% of the cystic por-
tion and < 90% of the cystic portion) nodules with reverberat-
ing artifacts and spongiform nodules. The echogenicity includes
hypoechoic, isoechoic, and hyperechoic. The size of the nodule
can be > 1cm, > 2 cm. The margin mentioned could be smooth,
spiculated, and ill-defined. While shapes mentioned were ovoid
to round, taller than wider, and irregular.

2.3. Imaging analysis, reference standards, and statistical
analysis
Image analysis was reviewed by 4 general radiologists with 2 to

13 years’ experience. In multiple nodules, the most suspicious
nodules were the 1 to be described. Discrepancies in US results

www.md-journal.com

will be resolved by the opinion of the most experienced radiol-
ogist. Categorical variables were compared using chi-squared
or Fisher exact tests, while the correlation between variables
was measured with gamma statistics. Statistical analyses were
conducted using SPSS software ver. 23.0. A P-value < 0.05 was
considered to indicate statistical signifi

3. Results

A total of 74 subjects included in this study were 68 women and
6 men with a mean age of 42.71 years (range from 1 year to
87 years). Among them, 15 subjects (20.3%) with complaint of
tremor, 15 subjects (20.3%) with a complaint of over sweating,
16 subjects (21.6%) with a complaint of insomnia, 26 subjects
(35.1%) with a complaint of chronic fatigue, and 20 subjects
(17%) with a complaint of a neck mass. (Table 1)

Among the included subjects, 32 subjects (43.2%) have
nodule abnormality. The nodule involvement were 17 subjects
(23%) unilateral and 15 patients (20.3%) bilateral. Subjects
with single nodule were 17 subjects (23%) while with multiple
nodules were 15 subjects (20.3%). The shape of the nodules for
30 subjects (40.5%) was ovoid to round or wider than taller
while 2 subjects (2.7%) were taller than wider. The contents
of the right thyroid nodules were solid in 6 subjects (8.1%),
predominant solid in 6 subjects (8.1%), predominant cystic in 7
subjects (9.5%), cystic in 5 subjects (6.8%), and spongiform in
3 subjects (4.1%). While the contents of the left thyroid nodules
were solid in 1 subject (1.4%), predominant solid in 8 subjects
(10.8%), predominant cystic in 7 subjects (9.5%), cystic in 3
subjects (4.1%), and spongiform in 2 subjects (2.7%). The echo-
genicity of the nodules in the right thyroid was hypoechoicin 13
subjects (17.6%), isoechoic in 2 subjects (2.7 %), hyperechoic in
5 subjects (6.8%), and mixed echo in 2 subjects (2.7%). While
in the left side, the nodules were hypoechoic in 17 subjects
(23%), isoechoic in 3 subjects (4.1%), hyperechoic in 5 sub-
jects (6.8%), and mixed echo in 1 subject (1.4%). The margin
of the nodules in the right side of the thyroid were smooth in 24
subjects (32.4%), ill-defined in 3 patients (4.1%) while in the
left side of the thyroid 19 subjects (25.7%) were smooth and 2
subjects (2.7%) were ill-defined. Subjects with nodules calcifica-
tion shaped stippled, fine coarse and nonlinear were 2 subjects
(2.7%), and 2 other subjects (2.7%) were shaped curvilinear,
smooth margin (Table 2).

Statistical analysis showed there were significant differences
in US result of patients with and without complaint of mass in
the neck (P =.008). (Table 3) There was also a significant strong
correlation between goiter palpation and US thyroid result
(R=0.773, P =.00). (Table 4)

Patients’ demography.

Patient demography

Age(range)(yr) 42.71(0.88-87)
Gender
Female 68(91.9%)
Male 6(8.1%)
Patients’ complaint
Palpitation 22(29.7%)
Shaky 15(20.3%)
Oversweating 15(20.3%)
Insomnia 16(21.6%)
Chronic fatigue 26(35.1%)
Neck mass 20(17.0%)
Neck physical examination
Not palpable nor seen 52(70.3%)
Palpable but not seen 5(6.8%)
Seen enlarged 17(23%)
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US Features of screening-detected thyroid cancer.

US result
Normal 42(56.8%)
With nodul 32(43.2%)
Involvement
Unilateral 17(23%)
Bilateral 15(20.3%)
Amount of nodul
Single 17(23%)
Multiple 15(20.3%)
Shape ofthenodul
Ovoid to round 30(40.5%)
Taller than wider 2(2.7%)
Content of the right thyroid nodul
Normal 47(63.5%)
Solid 6(8.1%)
Predominant solid 6(8.1%)
Predominant cystic 7(9.5%)
Cystic 5(6.8%)
Spongioform 3(4.1%)
Contentofthe leftthyroidnodul
Normal 53(71.6%)
Solid 1(1.4%)
Predominant solid 8(10.8%)
Predominant cystic 7(9.5%)
Cystic 3(4.1%)
Spongioform 2(2.7%)
Echogenicity of right thyroid nodul
Normal 53(71.6%)
Hypoechoic 13(17.6%)
Isoechoic 2(2.7%)
Hyperechoic 5(6.8%)
Mixed 2(2.7%)
Echogenicity of left thyroid nodul
Normal 47 (63.5%)
Hypoechoic 17(23.0%)
Isoechoic 3(4.1%)
Hyperechoic 5(6.8%)
Mixed 1(1.4%)
Margin ofthe rightmass
Normal 47(63.5%)
Smooth 24(32.4%)
IIl defined 3(4.1%)
Marginoftheleftmass
Normal 53(71.6%)
Smooth 19(25.7%)
Il defined 2(2.7%)
Mass Calcification
No calcification 70(94.6)
Stipplen, fine coarse, non linear 232.7%3
Curvelinear, smooth margin 2(2.7%

US = ultrasonography.

4. Discussion

Thyroid incidentalomas can be found in the imaging study for
non-thyroid neck disease, on the US in the screening procedure,
or in the histopathologic examination in the surgical specimens
for non-nodular disease. The prevalence data from ultrasono-
graphic studies were revealed ranging from 19% to 46% in
the general population.'’ The result was similar to this study
of 43.2% (32 subjects) nodule detection among subjects with
symptoms. Similar results of incidentalomas findings showed
in the Choi study that was 37%.' That being said, study of
2079 patients in Korea showed high sensitivity and specificity
96.2% and 51.7%, respectively.'” In the 253 randomly selected
adults, 5.1% had abnormality of the neck with sensitivity and
specificity to detect thyroid nodules were 11.6% and 97.3%,
respectively."8! Of 1845 subjects, one of the study show cancer
rate detection of 1.6% with sensitivity and specificity 100% and

Comparison of patient complaint in normal patient and in patient
with nodul.

Normal (n=42) Nodul (n=32) p-value
Patient complaints
Massinthe neck 6 14 <.01
Fatigue 13 13 >.05
Insomnia 10 6 >.05
Oversweating 6 9 >.05
Shaky 8 7 >.05
Table 4
Correlation of neck physical examination to US result.
Goitre Normal Nodule Coef. P
palpation (n=42) (n=32) Correlation value
No palpable/ 37 15 0.773 <.01
visible mass
Palpable but not 2 3 <.01
visible mass
Palpableand 3 14 <.01
visible mass

US = ultrasonography.

98.7%, respectively, showing good diagnostic performance of
thyroid screening US.*

The value of thyroid US study is still a debate due to sev-
eral reasons including overdiagnosis which potentially cause
overtreatment.””! This may lead to unnecessary procedures and
expose the patient to the treatment side effect.?! The increased
incidence and low mortality interpreted as a result of overdi-
agnosis.”? Moreover, study from Jun et al shows no difference
in the mortality between the patient who went through screen-
ing and those who don’t.* The risk of overdiagnosis could be
diminished by taking account into other factor such as size of
thyroid nodules, presence of lymphadenopathy, cytology and
molecular markers results, TSH measurement, US characteris-
tics, patients’ age, family history of thyroid cancer, and history
of head and neck irradiation.

Routine screening population of low risk for thyroid cancer
individual were unlikely to be cost effective and more useful in
higher-risk individuals such as patient with radiation exposure,
positive family history, lesser than 14 years or greater than 70
years of age with palpable thyroid nodule, and with suspicious
clinical signs.?” With the advancement of the artificial intel-
ligence, some models can be used to minimize false positives
although with the cost of increasing false negative.”! Long-term
controlled trials are a necessity to be performed to study the
efficacy of US thyroid screening.

Chen et al stated the proper use of ultrasonography is when
there are clinically supported features such as examination find-
ing of a palpable thyroid nodule, large thyroid or a goiter, thy-
roid nodule findings from another imaging test, and new-onset
hoarseness or compressive symptoms'?! Even so, the definition
of inappropriate use of thyroid ultrasound still varies. It could
be due to deemed unnecessary by reviewing endocrinologists,
functional disease or nonspecific symptoms without specifying
the presence of a palpable mass/ nodule, hypothyroidism, no his-
tory of thyroid nodule or neck irradiation.?” In this study, there
was a significant difference in the symptoms of mass in the neck
of the subjects (P =.008). Moreover, there was a strong correla-
tion between goiter palpation dan US thyroid result (R = 0.773,
P =.00). This result is in line with a study by Germano et al in
which the incidentalomas were found almost as frequently as the
palpable nodules demonstrating the important role of imaging.’?®!
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Arpana et al showed USG study results of texture, size, mar-
gin, echogenicity, and vascularity are important factors for pre-
dicting thyroid malignancy but are not to be used independently
as a screening tool'®' The combination of suspicious findings
can help differentiate nodules that may require fine needle aspi-
ration (FNA).B0s1

lodine defi was one of the risk factors that must be taken
into account in associating with increased rates of thyroid dis-
eases. Indonesia was included in the category of adequate iodine
nutrition (UIC 100-299 pg/L) based on national iodine status in
2014 through median urinary iodine concentration.* The distri-
bution of iodine status in Indonesian province, however, was not
equally adequate. The risk of nodular goiter is only increased at the
low intake due to the promotion of cell growth and DNA muta-
genesis causing clusters of autonomous thyrocytes.'**2%3 However,
iodine enrichment has been associated with increased thyroid can-
cer and shift from the follicular to papillary histotype.**

There are several limitations in our study. Our study includes
a small number of samples due to the short duration of the com-
munity services and the retrospective nature. Secondly, we did
not perform further examination such as FNA or treatment of
the subjects. There was no blinding in the subjects, and the dis-
tribution of the patients is mostly female due to the timing of the
examination. The study was also being conducted in the rural
area at a primary care facility, thus there was no laboratory
facility to support this study. One of the goals of this study was
to help screening of thyroid abnormality, especially at rural area
without laboratory facility to predict thyroid function without
the need of thyroid tests such as biochemical marker. This is also
showed the importance of this study, since the result showed
that there were significant differences in US result of patients
with and without complaint of mass in the neck. We also found
a strong correlation between goiter palpation and US examina-
tion. Therefore, it is important to do US examination for patient
with complaint of mass in the neck and with goiter. Ultrasound
can also be an alternative to laboratory limitation in the rural
area because the modality of ultrasound is mobile, cheap, and
noninvasive. Our suggestion for future study is there should be a
screening thyroid study on the nation scale with a larger sample
and correlating with the FNA or biopsy results and biochemical
marker of thyroid function. The mortality rate of the thyroid
cancer should be take into consideration to avoid overdiagnosis.

We conclude there were significant differences in US result
of patients with and without complaint of mass in the neck. We
also found a strong correlation between goiter palpation and US
examination. Although US examination proves to be beneficial
in nodule thyroid detection, other factors namely clinical, labo-
ratory examination, cytology and molecular markers, patients’
age, nodules size, and ultrasound features should be held into
account before taking the further step of treatment.
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