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Background: Hashimoto thyroiditis is an autoimmune disease which is diagnosed based on well-defined clinical and cytological
criteria.

Purpose: The objective of this research is to study cytomorphological features in patients of Hashimoto thyroiditis and compare the
findings with other studies. Literature on morphology of multinucleated giant cells was found to be lacking, and this study has focused
on the number and morphology of these cells in this study.

Material and Methods: FNAC was done in patients who met the clinical diagnostic criteria of Hashimoto thyroiditis formulated by
“Japan Thyroid Association” and smears were analyzed by light microscopy. Data analysis was done by XLSTAT in Microsoft Excel
2010. The Wilcoxon Signed Rank Test was done to analyze the data on multinucleated giant cells. The null hypothesis was that the
median of the population of differences between the paired data of small and large giant cells is zero.

Results: A total of 26 patients were included in a period of one year. Contrary to observations in other studies, multinucleated giant
cells were found in most participants. The Wilcoxon Signed Rank Test proved that small multinucleated giant cells were significantly
more common than large multinucleated giant cells in Hashimoto thyroiditis; P value (two-tailed) being <0.0001 at significance alpha
of 0.05. This study has also revealed that a few patients with Hashimoto thyroiditis can have large and very large multinucleated giant
cells in a small number. Data on other cytomorphological features were no different than in other studies.

Conclusion: The presence of multinucleated giant cells in 92.3% of patients in this study is far higher than in other studies which can
have important diagnostic implications. Few large multinucleated giant cells can be present in a small number in a few patients as in
Hashimoto thyroiditis.
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Introduction

Hashimoto’s thyroiditis is the second most common cause of hypothyroidism worldwide, second to inadequate iodine intake.
But in developed countries and in areas where dietary iodine intake is sufficient, it is the most common cause of
hypothyroidism.' It is 10 to 20 times more common in females.> Hashimoto’s thyroiditis usually presents as diffuse,
symmetric, and painless enlargement of thyroid, but enlargement may be nodular also. In early stages, patients are euthyroid,
or few patients may have thyrotoxicosis (Hashitoxicosis) due to disruption of thyroid follicles leading to release of stored
thyroid hormones. As the disease evolves, there is gradually progressive destruction of thyroid follicles, and patient presents
with subclinical hypothyroidism and later with overt hypothyroidism.> > Anti-thyroid peroxidase (anti-TPO) antibodies, anti-
thyroglobulin antibodies (Tg Ab) and TSH receptor blocking antibodies can be present in the disease. Among these, anti-TPO
antibodies are the most common which are present in 90% of patients.” However, in euthyroid patients, its sensitivity is only

50%. Because these antibodies are also present in Graves disease, positive test should be confirmed by fine needle aspiration
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cytology especially if the patient has hyperthyroidism. Tg Ab is markedly elevated in the early phase of Hashimoto thyroiditis,
but in the late stages of the disease, it may disappear. On the other hand, TPO Ab is only mildly elevated in the early phase, but
it persists for many years unlike Tg Ab. Patients with atrophic thyroiditis and mothers of athyreotic cretins have elevated levels
of TSH-R blocking antibody. While their presence is helpful in diagnosis, these are not hundred percent specific for Hashimoto
thyroiditis, because moderate titers are seen in Graves disease, multinodular goiter, and thyroid neoplasm; and low titers are
found in the elderly.®” On the other hand, fine needle aspiration cytology (FNAC) has very good sensitivity and specificity for
the diagnosis of Hashimoto thyroiditis in patients with all types of thyroid function and autoantibody status.”® In the
cytomorphologic diagnosis of the disease, follicular epithelial cells, lymphoid cells, multinucleated giant cells, Hurthle
cells, epithelioid cells, and amount of colloid are analyzed in detail and the diagnostic categorization is done according to
“The Bethesda System for Reporting Thyroid Cytopathology (TBSRTC)”.!” The aim of this study is to describe cytomor-
phologic characteristics in patients of Hashimoto thyroiditis and compare them with other studies. During literature review, it
was found that the detailed study on multinucleated giant cells was lacking. Past studies have described only the presence or
absence of the giant cells but not their size and number of nuclei in them. This information on size and number of nuclei in
a giant cell is important from the diagnostic point of view because these cells are present in other thyroid diseases as well
mainly subacute thyroiditis and papillary carcinoma. The current study aims to fill that lacuna in the cytomorphology of
Hashimoto thyroiditis.

Materials and Methods
Study Design and Ethical Approval

A descriptive cross-sectional study was carried out in a cohort of 26 patients prospectively who visited a tertiary referral
hospital in the central region of Nepal in different points in time in one year starting from August 1, 2020. Data collection
instrument was formulated, and data were entered into it as the patients were included into the research as they fulfilled
the inclusion criteria. Ethical approval to conduct this research was obtained from the Institutional Review Committee of
Chitwan Medical College Teaching Hospital, Nepal (CMC-IRC/076/077-124) in compliance with the World Medical
Association Declaration of Helsinki: Ethical principles for medical research involving human subjects (WMA 2008) and
the Council for International Organizations of Medical Sciences’ International Guidelines for Ethical Review of
Epidemiological Studies (CIOMS 1991). Informed written consent was taken from each patient.

Inclusion Criteria
A patient who had undergone fine needle aspiration cytology of thyroid and who was later diagnosed as having
Hashimoto thyroiditis was included in the study. The thyroid function status of each patient was noted. The diagnosis
of “Hashimoto thyroiditis” was based on the guidelines set out by “The Japan Thyroid Association”, with one
modification'' (Table 1).

Patients with a single lobe enlargement of thyroid were also diagnosed to have Hashimoto thyroiditis if cytological
features of the disease were present (Table 2).

The process of selection of patients is presented in the below-given flow diagram (Figure 1).

Fine Needle Aspiration Cytology Procedure

Fine Needle Aspiration Cytology was done after clinical and biochemical examination of thyroid without ultrasono-
graphic guidance. Local anesthetic or sedatives were not used before or during the procedure. At least two punctures
were performed on each patient with a regular 10 mL syringe having bevel needle of size 25-gauge. Specimen in the first
puncture was obtained utilizing the non-aspiration technique described by Zajdela et al in which suction is not applied;
material flows into the needle by capillary action.'? A needle without barrel in a pencil grip was inserted into thyroid and
multiple, back-and-forth repetitive passes were made in different directions till diagnostic material flowed into the needle
and appeared in the hub. After withdrawal, the needle was attached to the syringe with air inside, and the material was
expelled into the frosted glass slides. In the second attempt, aspiration technique was used to obtain diagnostic material
as described in the Manual for Cytology."> A regular 10 mL syringe having bevel needle of size 25-gauge was used.
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Table | “Japan Thyroid Association” Diagnostic Criteria for the Diagnosis of Hashimoto Thyroiditis''

Clinical Diffuse Swelling of Thyroid Gland without Any Other Cause (Such as Grave’s Disease)
Findings
Laboratory . Positive for antithyroid microsomal antibody

a
findings b. Positive for antithyroid peroxidase antibody
c. Positive for antithyroglobulin antibody

d. Lymphocytic infiltration in the thyroid gland confirmed with cytologic examination

Notes: I. A patient shall be said to have Hashimoto’s thyroiditis if he/she has satisfied clinical criterion and any one laboratory criterion.

2. A patient shall be suspected to have Hashimoto’s thyroiditis, if he/she has primary hypothyroidism without any other cause to
induce hypothyroidism.

3. A patient shall be suspected to have Hashimoto’s thyroiditis, if he/she has anti-thyroid microsomal antibody and/or anti-
thyroglobulin antibody without thyroid dysfunction nor goiter formation.

4. If a patient with thyroid neoplasm has anti-thyroid antibody by chance, he or she should be considered to have Hashimoto’s
thyroiditis.

5. A patient is possible to have Hashimoto’s thyroiditis if hypoechoic and/or inhomogeneous pattern is observed in thyroid

ultrasonography.

Table 2 Cytological Criteria for the Diagnosis of Hashimoto Thyroiditis

Variable Description

|. Lymphoid cells Lymphocytes with germinal center cells (eg Centroblasts) and plasma cells with or without lymphoid

follicles should be present in all cases.

2. Follicular epithelial cells Variable number with lymphocytes adherent to them which is called lymphocyte impinging.

3. Hurthle cells Also called oxyphilic cells. These cells form syncytial groups. These cells have increased amount of

eosinophilic, finely granular cytoplasm.

4. Endocrine atypia Follicular epithelial cells and Hurthle cells frequently show nuclear atypia. Nuclei are hyperchromatic and
enlarged. Anisokaryosis is present. Nucleoli are prominent, but not obviously enlarged.

5. Epithelioid histiocytes and These cells are present in variable number.

multinucleated giant cells

After reaching the desired depth into the lesion, suction was applied to create a vacuum inside the plunger. Keeping the
plunger static, the syringe was moved back-and-forth multiple times in different directions. When material was seen in
the hub of the needle, suction was released, while still inside the lesion and syringe with the needle was withdrawn.
Material was expelled into the frosted slides, and smears were prepared. Six smears were prepared in the case of each
patient. In three patients in whom smears were unsatisfactory, FNAC was repeated. The smears were air-dried at room
temperature. Dried smears were fixed in 100% methanol for 20 minutes. The alcohol-fixed smears were stained by the

Giemsa method.

Examination and Interpretation of FNAC Smears

Examination and interpretation of FNAC smears was done by the first author for all the cases. All the aspirations were
also done by the first author with the objective of getting high-quality samples. Each smear was studied based on the
cytological criteria (Table 2) outlined in the textbook of fine needle aspiration cytology by Orell and Sterrett.'* Apart
from other cellular features, multinucleated giant cells were also studied objectively in this research. A total number of
multinucleated giant cells and the nuclei within them were counted in each smear in all the patients. The number of
nuclei within the largest giant cell was noted in each patient. Mean number of giant cells and mean number of nuclei
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Patients with thyroid enlargement were referred to
pathology department by clinicians for FNAC.

\4

Thyroid function test (TFT) was done in these patients
before FNAC. TFT results were noted.

!

FNAC of the enlarged thyroid was done in all these
patients irrespective of the type of thyroid function.

I

FNAC smears were analyzed by light microscope. Patients who fulfilled
the diagnostic criteria of Hashimoto thyroiditis as described by ‘Japan
Thyroid Association’ were included into the study.

Figure | The process of selection of patients.

within the largest giant cells were calculated. Detailed observations of cytological features are given in the results
section.

Size Definition of Multinucleated Giant Cells
Multinucleated giant cells were categorized into three strata based on the number of nuclei inside them which are as
mentioned below:

e Small: giant cells which contain <40 nuclei.
e [arge: giant cells which contain 40 to 99 nuclei.
e Very large: giant cells which contain 100 or more nuclei.

Published guidelines for such categorization of multinucleated giant cells were not found in the literature for reference.
Therefore, this definition has been developed for this study as an arbitrary classification of multinucleated giant cells.

Statistical Analysis

The data were entered into Microsoft Excel Spreadsheet 2010. XLSTAT was used to analyze data. The Shapiro—Wilk test
was used to test the normality of data distribution. The Wilcoxon Signed Rank Test was done to analyze the data on
multinucleated giant cells because the data did not follow normal distribution. The null hypothesis was that the median of
the population of differences between the paired data of small and large giant cells is zero. The alternate hypothesis was
that small giant cells are significantly more common in Hashimoto thyroiditis.

Results
A total of 26 patients participated in the study. Data regarding age, age-groups and gender ratio are presented in Table 3.
Mean age was 35.2 (£ 15.5) years.

Maximum numbers of patients were in the age-group of 20-35 years, with the total percentage of 53.8. The
cumulative percentage of age-group 20 to 50 years, the reproductive age-group was 73. Gender distribution was skewed
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Table 3 Age-Group, Thyroid Function Profile and Type of Thyroid Enlargement

Age groups in years Number (%) | <20 20-35 35-50 >50
2(7.7) 14 (53.9) 5(19.2) 5(19.2)
Gender Number (%) Male 2(7.7)
Female 24 (92.3)
Thyroid function Number (%) Euthyroid Subclinical Hypothyroidism Hyperthyroidism
4 (15.4) 2(7.7) 19 (73.1) 1 (3.8)
Thyroid enlargement Number (%) | 26 (100) Diffuse 20 (76.9)
Right lobe 6 (23.1)

to female patients (92.3%): only 2 patients were male. A thyroid function test was done in all the 26 patients, the results
of which are summarized in Table 4. Cases with hypothyroidism were the highest with 19 (73.1%). If subclinical patients
are added to this figure, the total percentage of hypothyroidism and subclinical hypothyroidism comes out to be 80.7%.
Only one patient had hyperthyroidism. About 84.6% of patients had thyroid dysfunction, while 15.4% of patients were
euthyroid. Most of the patients (76.9%) came with diffuse enlargement of both lobes of thyroid gland. The rest of the
patients had enlargement of only the right thyroid lobe (23.1%). No patient with enlargement of only the left thyroid lobe
were seen during the time of study. Grading of thyroiditis is summarized in Table 4 which was done based on the criteria
suggested by Bhatia et al.'’

Most of the patients in this study had grade II thyroiditis. A cytomorphological assessment of FNAC specimens
stained by Giemsa was carried out which is summarized in Table 5.

Follicular epithelial cells, lymphocytes and plasma cells were present in all the cases. Epithelioid histiocytes,
multinucleated giant cells and Hurthle cells were also present in a very high number of patients (73%, 92.3% and
80.8%, respectively). The range of number of giant cells in patients was 0 to 32. Two patients did not have giant cells,
three patients had only one giant cell in their smear, and one patient had 32 giant cells in all the smears. The number of
nuclei was counted in the largest giant cell in each patient. About 42.3% patients had less than 40 nuclei in their largest
giant cell, 42.3% of patients had 40 to 99 nuclei and one patient (3.8%) had very large giant cell with 125 nuclei
(Figures 2 and 3).

According to the size definition outlined in materials and methods, the percentage of patients having large and very
large multinucleated giant cells comes out to be 50.0%. In total, 195 giant cells were counted in all cases. Total number
of small giant cells in all the 26 patients was 172, and the total number of large and very large giant cells was 25. The
mean number of nuclei per giant cell was 39 when the largest giant cell in each patient was taken into calculation. The
mean number of nuclei per giant cell was 15 when giant cells of all sizes were considered in each patient. Small giant cell
Figure 4.

Table 4 Cytological Grading of Thyroiditis Was Done According to the Criteria Mentioned'>

Grade Morphologic Features Percentage*
Grade 0 | No lymphoid cells 0
Grade | | Few lymphoid cells infiltrating the follicles/ increased lymphoid cells in the background 77

Grade 2 | Moderate lymphocytic infiltration or mild lymphocytic infiltration with Hurthle cell change/giant cells/anisonucleosis | 69.2

Grade 3 | Florid lymphocytic inflammation with germinal center formation, very few follicular cells left 23.1

Note: *Out of 26 patients in this study, all the patients have lymphoid cells in the smears as it is the sole criteria for the cytologic diagnosis of Hashimoto thyroiditis.
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Table 5 Cytomorphological Features and Grade of Hashimoto's Thyroiditis in This Study (N = 26)

Morphological Feature | Number (%)
Lymphocytes; plasma cells | Present: 26 (100)

Scant: 6 (23.1) Moderate: 13 (50) Plenty: 7 (26.9)
Epithelioid cells Present: 19 (73.1) Absent: 7 (26.9)
Multinucleated giant cells | Present: 24 (92.3) Absent: 2 (7.7)
Size definition*® <40 nuclei: 11 (42.3) | 40-99 nuclei: 12 (46.2) | >100 nuclei: | (3.8)
Total giant cells Small: 172 (88.2) Large: 21 (10.8) Very large: 2 (I)
Follicular epithelial cells Present: 26 (100)

Scant: 18 (69.2) Moderate: 6 (23.1) Plenty: 2 (7.7)
Hurthle cells Present: 21 (80.8) Absent: 5 (19.3)

Scant: 18 (69.2) Moderate: 2 (7.7) Plenty: | (3.8)
Colloid Present: 13 (50) Absent: 13 (50)

Scant: || (42.3) Moderate: | (3.8) Plenty: | (3.8)
Grade of thyroiditis Grade I: 2 (7.7) Grade II: 18 (69.2) Grade IlI: 6 (23.1)

Note: *Size definition: For the basis of size definition of multinucleated giant cells, please see the materials and methods
section.

Most of the patients (50%) did not have colloid in their specimens, and 42.3% had scant colloid. The cumulative
percentage of absent and scant colloid comes out to be 92.3%. Follicular epithelial cells were present in all the patients;
only in very few (7.7%) were plenty in number. Follicular cell infiltration by lymphocytes was seen in 69% of patients.
Endocrine atypia was present in 51.4% of patients. Nuclei of some follicular epithelial cells and Hurthle cells were
hyperchromatic (Figure 5).

There was Anisokaryosis. However, nucleoli were not obviously enlarged. All the cases had infiltration by lympho-
cytes and plasma cells. Follicular epithelial cells were impinged by lymphocytes (Figure 6).

Figure 2 Large multinucleated giant cell with 60 nuclei (Giemsa, x400).
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Figure 3 Very large multinucleated giant cell with 125 nuclei (Giemsa, x400).

"’
-»

Figure 4 Small multinucleated giant cell with 5 nuclei (Giemsa, x400).

Figure 5 Hurthle cells (Giemsa, x400).
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Figure 6 Plenty of lymphocytes with focal impingement of follicular epithelial cells (Giemsa, x400).

Discussion

Hashimoto thyroiditis is an autoimmune disease. Most of the autoimmune diseases are more common in females.'®
Female to male ratio of Hashimoto thyroiditis in this study was 11.3:1. There is a wide variation in the gender ratio
within the same country and between different countries. In three studies from India, the researchers have found the ratio
as 18.3:1, 9:1 and 6.1:1."7'? A study from Sri Lanka found the ratio to be 10.3:1.%° But research from Italy concluded
that the ratio was 3.2:1." In women, Hashimoto’s thyroiditis mainly occurs in the reproductive age-group because of
high level of estrogen during that period.** In our study, 73% of all the patients were seen in the reproductive age-group
of 20 to 50 years. When the age-group was made smaller, the highest number of patients (53.8%) were found in the age-
group of 20 to 35 years. Hashimoto thyroiditis was less common below 20 years and above 50 years. Other studies from
South Asia corroborate our findings.'”****> However, Hashimoto thyroiditis is most prevalent in the age-group of 45 and
65 years in developed countries which is 10 to 20 years later in comparison to developing countries.” Yaqiong et al found
the mean age of patients as 57.7 years in their study in Kobe, Japan which is 22.5 years higher than in our research,
a significant difference.”® Inflammation that occurs due to autoimmunity causes destruction of thyroid follicles. In late
stages, patients present with hypothyroidism. Progression toward overt hypothyroidism is a gradual process taking
several years. But in early stages, patients can be euthyroid or they may manifest subclinical hypothyroidism or even may
be hyperthyroid. Therefore, hyperthyroid state, euthyroid state and subclinical state do not rule out Hashimoto’s
thyroiditis. Hashitoxicosis is a transient hyperthyroid phase of Hashimoto’s thyroiditis. Its incidence in Hashimoto’s
thyroiditis varies widely from 6% to 25%.>*?” In our study, only one patient had hyperthyroidism. In the same studies
mentioned above, euthyroid state was found in 10% to 48.5% percent of patients and incidence of hypothyroidism ranged
from 39.7% to 84%. According to the data, hypothyroidism occurs in the majority of patients of Hashimoto thyroiditis. In
our study, 73% of patients had overt hypothyroidism at the time of presentation. The cumulative percentage of overt
hypothyroidism and subclinical hypothyroidism was 80.8%. Thyroid enlargement in Hashimoto thyroiditis can be diffuse
or nodular. All the studies are in total agreement that most cases present as diffuse enlargement although the proportion
varies from 68% to 82%.'”'® We found diffuse enlargement of thyroid in 76.9% of cases. In the rest, only the right lobe
was enlarged. Enlargement of only left lobe was not seen in any patient. Fine needle aspiration cytology has the central
role in the diagnosis of etiology of enlarged thyroid. In Hashimoto thyroiditis, FNAC is considered as the gold standard
diagnostic test because it is highly sensitive and specific for the disease. We analyzed cytomorphological features of our
study participants in detail and we have reached interesting conclusions. While our findings are in agreement with other
studies regarding lymphoid cells, Hurthle cell change and amount of colloid, we have found quite different picture
regarding the presence or absence and size of multinucleated giant cells. Cytological literature states that multinucleated
foreign-body type giant cells are infrequent in Hashimoto thyroiditis. They further claim if multinucleated giant cells are
in large number and if they have many nuclei, granulomatous thyroiditis should be suspected. According to the literature,
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multinucleated giant cells are small and contain fewer nuclei in Hashimoto thyroiditis.”®*° These giant cells are present
in up to 40% of cases.'* The studies carried out in India and Malaysia reported giant cells to be present in 6% to 40% of
patients which is far lower than what we found in our study.'®'®***>*7 Contrary to these observations, we found
multinucleated giant cells in the vast majority (92.3%) of study participants with number of nuclei per giant cell ranging
from two to 125. A total of 195 giant cells were counted in all the patients. The reason for this might be due to the fact
that it is a prospective study and FNAC slides were examined after research design in a total of six smears from each
patient. In one patient, two very large giant cells were present containing 110 and 125 nuclei. At least one large giant cell,
defined by the presence of 40 to 99 nuclei, was present in 12 (46.2%) patients. However, their total number was only 21.
Small giant cells, defined by the presence of less than 40 nuclei, were present in 23 (88.5%) of patients, and their total
number was 172. One of these patients also had large and very large giant cells. Three patients also had large giant cells
in addition. Because very large multinucleated giant cells are seen in subacute thyroiditis, we were careful to rule it out
by clinical and cytological features. A two-tailed Wilcoxon Signed Rank Test was performed on the paired data of each
patient to find out the exact statistical significance level of difference between the sum of small giant cells and sum total
of large plus very large giant cells. The test revealed that small multinucleated giant cells are significantly more common
than large and very large multinucleated giant cells in Hashimoto thyroiditis patients; P value (two-tailed) of <0.0001 at
significance alpha of 0.05. Nevertheless, this study has revealed that a few patients with Hashimoto thyroiditis can have
large and very large multinucleated giant cells in a small number. Because of the lack of research literature on the
morphology of giant cells, the data of this study could not be compared with the data of other studies. We reiterate that
researchers should spend some time assessing the size of the giant cells and number of nuclei in them while studying the
cytomorphological aspect of Hashimoto thyroiditis. Data of our study on the other cytomorphological features viz.,
Hurthle cell change, amount of colloid, follicular epithelial cells and lymphoid cells were in agreement with the data of

other studies.!’20-23-25

Limitations

The study was conducted in a small number of patients at a tertiary hospital. New findings of this study in relation to
multinucleated giant cells should be validated by studies with larger sample sizes. Future researchers should include
patients with all thyroid diseases in which giant cells are found. By doing so, the significance of multinucleated giant
cells can be studied in all types of thyroid pathologies.

Conclusion

The presence of multinucleated giant cells in 92.3% of patients in this study is far higher than in other international
studies in which the same data stand at up to 40% and this finding can be of diagnostic importance for the cytologists.
The reason for the high percentage of giant cells might be due to the fact that it is a prospective study and FNAC slides
were meticulously examined after research design. Our study also shows that a few large multinucleated giant cells can
be present in a small number in a few patients as in subacute thyroiditis. Cytologists should bear this in mind during
diagnostic work-up. On the other hand, this study reaffirms the fact that small multinucleated giant cells are significantly
more common in patients of Hashimoto thyroiditis.
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FNAC, Fine Needle Aspiration Cytology.
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