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Introduction
Hashimoto’s thyroiditis (HT) was first described in 1912 and 
is the most common form of thyroiditis.1–2 This is an autoim-
mune disease that affects women more frequently than men 
and may be associated with hypothyroidism, euthyroidism or 
occasionally hyperthyroidism. However, most cases present 
with hypothyroidism. The most important antibody directed 
against the thyroid tissue is thyroid peroxidase.3–5

The value of fine needle aspiration cytology (FNAC) 
and its role in management of thyroid diseases is undis-
puted.6 FNAC also helps in preventing unnecessary surger-
ies in case of thyroiditis.7 FNAC is considered a superior and 
more cost-effective tool in diagnosing HT than antibody 
screening.8

Thus the present study aims at studying cytomorphologi-
cal findings in the patients of HT, and their comparison with 
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Introduction: Hashimoto’s thyroiditis is the most common form of acquired hypothyroidism. Fine needle aspiration cytology is one important 
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In the present study, high lymphoid to epithelial cell ratio was seen in 78% of cases, and 74% of cases showed Hurthle cell change. Follicular atypia was seen 
in 36% of cases. Lymphoid follicle formation was seen in seen in 54% of cases.
Follicular cell infiltration by lymphocytes, eosinophils and neutrophils was seen in 72%, 48% and 26% of cases, respectively. Plasma cells were seen in 18% 
of cases.
Conclusion: Thyroid function tests and immunological tests cannot diagnose all cases of Hashimoto’s thyroiditis. Fine needle aspiration cytology 
continues to be a diagnostic tool of significance in diagnosing Hashimoto’s thyroiditis. The presence of inflammatory cells, particularly lymphocytes and 
eosinophils, was detected in a significant proportion of cases.
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other studies and correlation with thyroid function test and 
antibody profile whenever available.

Materials and Methods
We studied 50 patients, diagnosed as HT (unequivocally), 
on the basis of fine needle aspiration cytology (FNAC) and 
close clinical follow-up, between 1.10.2009 to 1.2.2012. 
All the patients gave written, informed consent to repro-
duce their information or photographs. The diagnostic cri-
teria used to diagnose HT on FNAC included: lymphocytes 
and plasma cells infiltrating the thyroid follicles, increased 
number of lymphocytes in the background with or without 

lymphoid follicles, Hurthle cell change, multinucleated giant 
cells, epithelioid cell clusters, anisonucleosis.9 The Hurthle 
cell is a large (10–15  µ), polygonal cell with distinct cell 
borders, abundant eosinophilic finely granular cytoplasm,  
a large hyperchromatic round to oval nucleus, and a prominent  
nucleolus.10

Thyroid function tests were done using a Competitive 
Enzyme Immunoassay from Monobind Inc. The normal ranges 
of T3, T4 and TSH using this method were 0.52–1.85 ng/mL, 
4.4–10.8 µg/dL and 0.39–6.16 µIU/mL respectively.

Anti-thyroid peroxidase antibodies and anti-thyro-
globulin were determined by means of Microplate Enzyme 

Table 2. Cytological features of Hashimoto’s thyroiditis.

Cytological  
features

Present  
study

Jayaram et al  
2007(11)

Handa et al  
2008(14)

Jayaram et al  
1987(15)

Freidman et al  
1981(16)

Kini et al  
1981(17)

Number of cases (n = 50) (n = 88) (n = 119) (n = 40) (n = 40) (n = 87)

1. Lymphoid:Epithelial  
cell ratio

High in 39 cases  
(78%)

High in  
38% cases 

Not recorded High High High

2. Hurthle cells 37 cases (74%) 56% (40.3%) Many 98% Variable

3. Follicular atypia 18 cases (36%) 44% Not recorded Mild-moderate Present Often

4. Lymphoid follicle Seen in 27 cases  
(54%)

67% Not recorded Not recorded Present Present

5. Follicular cell infiltration  
by lymphocytes

36 cases (72%) 69% Not recorded Present Not recorded Present

6. Follicular cell infiltration  
by eosinophils.

24 cases (48%) 17% Not recorded Not recorded Not recorded Not recorded

7. Follicular cell infiltration  
by neutrophils

13 (26%) 17% Not recorded Not recorded Not recorded Not recorded

8. Plasma cells 9 cases (18%) 40% Not recorded Not recorded Present Present

9. Fire flares 2 cases (4%) 23% 3.4% 25% Not recorded Not recorded

10. Granuloma 6 cases (12%) 16% Not recorded 8% Not recorded Not recorded

11. Giant cell 3 cases (6%) 39% 8.4% 33% Infrequent Rare

Table 1. Clinical and laboratory findings in cases of Hashimoto’s thyroiditis.

Clinical and  
laboratory findings

Present Study Jayaram et al  
2007(11)

Ekambaram M et al  
2010(12)

Marwaha RK et al  
2000(13)

1. Female: male 6.14:1 Not recorded Not recorded Only young females  
were studied

2. Nodular presentation 16 (32%) 33% Not recorded Not recorded

3. Thyroid profile Available in  
41 patients (82%)

Available in  
68 patients (77.27%)

Available in  
50 patients (100%)

Available in all  
43 patients (100%)

Hypothyroid 23 (56.09%) 27 (39.7%) 42 (84%) 20%

Hyperthyroid 03 (7.31%) 8 (11.7%) 3 (06%) 0%

Euthyroid 15 (36.58%) 33 (48.5%) 5 (10%) 80%

4. Antibody profile Available in  
11 patients (22%)

Available in  
29 patients (32.95%)

Available in  
40 patients (80%)

Available in  
43 patients (100%)

Raised thyroid  
peroxidise antibody

9 (81.81%) 27 (93%) 26 (65%) 29 (67.4%)

Raised thyroglobulin  
antibody

7 (63.63%) 24 (82.7%) 26 (65%) 18 (41.8%)
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Figure 1. High lymphoid:epithelial cell ratio (MGG 400X).

Figure 2. Folliclular epithelial cells infiltrated by lymphocytes (MGG-400X).

Immunoassay using Accubind Elisa Microwells from 
Monobind Inc. Values in excess of 40 IU/mL and 125 IU/mL 
were considered to be positive for anti-thyroid peroxidase 
antibodies and anti-thyroglobulin respectively.

Clinical details including age, sex and biochemical 
findings were tabulated. FNAC smears stained with May—
Grünwald—Giemsa (MGG) were reviewed and the follow-
ing data were recorded: lymphoid:epithelial cell ratio (more 
than 1:1 was considered high), presence or absence of Hurthle 
cells, follicular atypia, lymphoid follicle. The percentages 
of cases showing follicular cell infiltration by lymphocytes, 
eosinophils, neutrophils and plasma cells were also calculated. 
Levels of thyroid function test, anti-thyroid peroxidase 
antibody and anti-thyroglobulin antibody, wherever available, 
were recorded.

Results
The age of patients who were diagnosed with HT varied 
from 23  yrs to 49  yrs. The female to male ratio was 6.14:1. 
The clinical and laboratory findings of HT are summarised 

in Table 1. The majority of the patients presented with diffuse 
thyromegaly (68%), and compared with only 32% with nodu-
lar presentation.

The thyroid function tests were available in 82% of 
patients. The majority of these patients (56.09%) were found 
to be hypothyroid.

The antibody profile was available in 22% of patients. 
Anti-thyroid peroxidase antibodies were raised in 81.81% 
of patients and anti-thyroglobulin were raised in 63.63% of 
patients (Table 1).

The cytological features of HT are summarised in Table 2 
and Figures 1 to 8.

In the present study, high lymphoid:epithelial cell 
(L:E cell) ratio (.1) was seen in 39 patients (78%). Hurthle 
cell change was seen in 37 cases (74%). Follicular atypia was 
seen in 18 cases (36%). Lymphoid follicle formation was seen 
in 27 cases (54%).

Follicular cell infiltration by lymphocytes, eosinophils, 
neutrophils or plasma cells was seen in 36 cases (72%), 24 cases 
(48%), 13 (26%) and 9 cases (18%), respectively (Table 2).

Figure 3. Hurthle cell change with sudden anisocytosis (MGG 400X).

Figure 4. Granuloma in Hashimoto’s thyroiditis (MGG-400X).

http://www.la-press.com


Rathi et al

4 Clinical Medicine Insights: Pathology 2014:7

Discussion and Conclusion
The present study shows that HT is more common in the 
female population. Eranga Himalee Siriweera et  al also 
reported a female male ratio of 10.3:1 in cases of HT.18

The age group of patients who were diagnosed with HT 
varied from 23 yrs to 49 yrs.

Only 32% presented with nodular presentation. Jayaram 
et al 2007 also reported nodular presentation in 33% of patients 
with HT.11

Thyroid function tests were available in 41 patients (82%) 
and revealed that the majority of these patients were hypo-
thyroid (56.09%). In the study done by Ekambaram M et al 
on 50 patients with HT,12 thyroid profile was available for all  
50 patients. In their study, 84% of patients were hypothyroid. In 
our study also, a majority of the patients for whom thyroid func-
tion test results were available presented with hypothyroidism.

The antibody profile was available in 22% of patients. 
Thyroid peroxidase antibodies (TPO Ab) were raised in 
81.81% of patients and thyroglobulin antibodies (TG Ab) 
were raised in 63.63% of patients. This is in concordance 

with the fact that TPO Ab are considered to be more specific 
than TG Ab. However, sero-negative cases of HT can be 
explained on the basis of localised antibody production by 
intrathyroidal lymphocytes.19–21 Jayaram et  al 2007 and 
Marwaha RK et al 2000 also concluded that TPO Ab are 
more specific than TG Ab in diagnosing HT on cytology 
smears.11,13

The cytological findings of the current study are com-
pared with other studies in Table 2.

High L:E cell ratio was seen in the present study in 78% 
of cases. Earlier studies done on HT also show the presence of 
high L:E cell ratio.11,15–17

Hurthle cell change was seen in 74%, which is higher 
than that seen in other studies. Friedman et  al 1980 also 
reported a markedly high percentage of cases showing Hurthle 
cell change.16 Data in this study on follicular atypia and fol-
licular cell infiltration by lymphocytes were comparable with 
the study of Jayaram et al 2007.11

Follicular cell infiltration by eosinophils was seen in 48% 
of cases. Ekambaram M et  al studied 50 cases of HT and 

Figure 5. Giant cell in case of Hashimoto’s thyroiditis (MGG 400X).

Figure 6. Eosinophils and neutrophils in Hashimoto’s thyroiditis (MGG 400X).

Figure 7. Plasma cells in Hashimoto’s thyroiditis (MGG-400X).

Figure 8. Fire flares in Hashimoto’s thyroiditis (MGG 400X).
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counted the average number of eosinophils in 10 high power 
fields (HPF).12 They found eosinophils in 42 cases (84%). They 
concluded that eosinophilic infiltration of the thyroid gland 
has higher association with HT.

Data here on follicular cell infiltration by neutrophils, 
seen in 13 cases (26%), are also concordant with Jayaram et al 
2007.11 However, plasma cells, fire flares, granuloma and 
giant cells are seen here in very few cases when compared with 
Jayaram et al.11 One case with fire flares revealed hyperthy-
roidism on thyroid profile.

Conclusion
Thyroid function tests and immunological tests cannot diag-
nose all cases of Hashimoto’s thyroiditis. Fine needle aspiration 
cytology continues to be a tool of significance in diagnosing 
Hashimoto’s thyroiditis, especially in developing countries. 
However, in our study the presence of lymphocytes, neutro-
phils and eosinophils was found in a significant proportion of 
cases in comparison to previous studies. Emphasis should be 
placed on the cytological features of HT in cases of doubt, so 
that in future new aspects can be discovered to improve upon 
the efficacy of FNAC in diagnosing HT.
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