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Background : The Bethesda classification system for reporting on thyroid fine-needle aspi-
ration (FNA) cytology was recently proposed by the National Cancer Institute, USA. We aimed

to report our experience with

applying this system for thyroid FNA, with a focus on comparing

it with the four categorical system. Methods : We retrospectively reviewed the 4,966 thyroid
FNAs that were performed at the Seoul St. Mary’s Hospital between October 2008 and Sep-
tember 2009. All the FNAs were classified according to the Bethesda system and the four tier
system. Results : The cytologic diagnoses of the Bethesda system included 10.0% unsatis-

factory, 67.7% benign, 3.1%

atypia of undetermined significance, 0.6% follicular neoplasm,

0.5% follicular neoplasm, Hurthle cell type, 5.1% suspicious for malignancy and 13.0% malig-
nancy. Using four tier system, 10.1%, 67.6%, 9.3%, and 13% were diagnosed as unsatisfac-
tory, negative for malignancy, atypical cells and malignancy, respectively. Of the 4,966 nod-

ules, 905 were histologically

confirmed. The specificity of the Bethesda system and the four

tier system for diagnosing malignancy was 99.6% and 82.6%, respectively. Conclusions :
The Bethesda system can classify indeterminate thyroid nodules into more detailed categories
and provide clinicians with useful information for management.
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Fig. 1. Atypia of undetermined significance (A-D). Microfollicles are seen in a sparsely cellular aspirate with scant colloid (A). In the sparse-
ly cellular specimen, oncocytic follicular cells show nuclear enlargement (B). The interpretation of follicular cell atypia is hindered by sam-
ple preparation artifact (asterisk) (C). Follicular cells that are predominantly benign-appearing show focal cytologic atypia (D). Suspicious
for malignancy (E, F). Benign follicular cells are admixed with cells that have nuclear enlargement, nuclear pallor and nuclear membrane
irregularity (E). There is generalized nuclear enlargement with a nuclear groove (arrow), but the nuclear membrane irregularity are mini-
mal (F). (A, D, E) LiquiPrep™, Papanicolaou stain. (B, C, F) Conventional smear, Papanicolaou stain.
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EF5 U Table 1), & Bethesda systemol] 2J3jA4+ un-
satisfactory 10.0%, benign 67.7%, AUS 3.1%, follicular neo-
plasm 0.6%, follicular neoplasm, Hurthle cell type 0.5%, sus-
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Table 1. The implied risk of malignancy according to the four tier
classification system for thyroid fine needle aspiration cytology

Aspirated nodules Resected nodules

Cytologic

category Malignant on Malignant on
histology* histology*

Unsatisfactory 496 (10.0) 21(4.2) 27 (3.0) 21(77.8)

Negative for 3,363 (67.7) 0(0) 142 (15.7) 0(0)

malignancy

Atypical cells 460(9.3) 200(43.4) 229(25.3) 200 (87.3)

Malignancy 647 (13.0) 507 (78.4) 507 (56.0) 507 (100)

Total 4,966 (100) 905 (100)

Values are presented as number (%).
“The values given here may in fact be lower given that the subset of
patients with these diagnoses that underwent surgery demonstrated
increased clinical risk of malignancy.
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Table 2. The implied risk of malignancy according to the Bethesda system for thyroid fine needle aspiration cytology

Aspirated nodules

Resected nodules NCI recommended

Cytologio category n Malignant on histology n Malignant on histology? sk of malignancy”
Unsatisfactory 496 (10.0) 21 (4.2) 27 (3.0) 21(77.8) (1-4)
Benign 3,363 (67.7) 0(0) 142 (15.7) 0(0) (<1)

AUS 153 (3.1) 64 (41.2) 81(9.0) 64 (79.0) (5-10)
Follicular neoplasm 28 (0.6) 8(21.4) 13(1.4) 8(61.5) (15-30)
Follicular neoplasm, Hurthle cell type 25(0.5) 5(25.0) 10(1.1) 5(50.0) (15-45)
Suspicious for malignancy 254 (5.1) 122 (48.4) 125(13.8) 122 (97.6) (60-75)
Malignancy 647 (13.0) 507 (78.4) 507 (56.0) 507 (100.0) (97-99)

Total 4,966 905

Values are presented as number (%).

“The values given here may in fact be lower given that the subset of patients with these diagnoses that underwent surgery demonstrated increased
clinical risk of malignancy; °The NCI Guidelines on Thyroid fine needle aspiration cytology include recommendations as to an expected/acceptable

range of malignancy risk per diagnostic category.

NCI, National Cancer Institute; AUS, atypia of undetermined significance.
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Atypical cells (n = 460)
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AUS
153 (33.3%)

Follicular neoplasm
28 (6.1%)

Follicular neoplasm,
Hurthle cell type
25 (5.4%)

Suspicious for
malignancy
254 (55.2%)

Cases that went to surgery

Cases that went to surgery

Cases that went to surgery

Cases that went to surgery

81/153 (52.9%) 13/28 (46.4%) 10/25 (40.0%) 125/254 (49.2%)
Nodular hyperplasia 12 (14.8%) Nodular hyperplasia 1(7.7%) Nodular hyperplasia 3 (30.0%) Nodular hyperplasia 1(0.8%)
Hashimoto’s thyroiditis 1(1.2%) Follicular adenoma 4 (30.8%) Hashimoto’s thyroiditis 1(10.0%) Hashimoto’s thyroiditis 1(0.8%)
Follicular adenoma 4 (4.9%) Follicular carcinoma 2 (15.4%) Harthle cell adenoma 1(10.0%) Papillary carcinoma 120 (96%)
Follicular carcinoma 1(1.2%) Papillary carcinoma 6 (46.2%) Hurthle cell carcinoma 2 (20.0%) Medullary carcinoma 1(0.8%)
Papillary carcinoma 62 (76.5%) Papillary carcinoma 3 (30.0%) Metastatic carcinoma 1(0.8%)
Medullary carcinoma 1(1.2%) Parathyroid adenoma 1(0.8%)
Fig. 2. Subclassification of the atypical cells in the four tier system using the Bethesda system.
AUS, atypia of undetermined significance.
Table 3. Cytologic-histologic correlation per category of the Bethesda system
Cytologic diagnosis n NH HT FA FC HA HC PC MC M PA
Unsatisfactory 27 5 0 1 0 0 0 15 6 0 0
Benign 142 132 5 5 0 0 0 0 0 0 0
AUS 81 12 1 4 1 0 0 62 1 0 0
FN 13 1 0 4 2 0 0 6 0 0 0
FN, Harthle cell type 10 3 1 0 0 1 2 3 0 0 0
Suspicious for malignancy 125 1 1 0 0 0 0 120 1 1 1
Malignancy 507 0 0 0 0 0 0 507 0 0 0
Total 905 154 8 14 3 1 2 713 8 1 1

AUS, atypia of undetermined significance; FN, follicular neoplasm; NH, nodular hyperplasia; HT, Hashimoto’s thyroiditis; FA, follicualr adenoma; FC,
follicular carcinoma; HA, Hurthle cell adenoma; HC, Hurthle cell carcinoma; PC, papillary carcinoma, MC, medullary carcinoma; M, metastatic can-

cer; PA, parathyroid adenoma.

Table 4. Operating characteristics of thyroid fine needle aspiration

Bethesda system

Four tier system

As a screening test for
neoplasm?

As a diagnostic test for
malignancy®

As a diagnostic test for
malignancy®

Sensitivity

Specificity

Positive predictive value
Negative predictive value

Cannot be calculated®
94.9
98.8

Cannot be calculated®

Cannot be calculated®
98.3
99.5

Cannot be calculated®

Cannot be calculated®
82.6
95.9

Cannot be calculated®

Values are presented as percentage.
“The cytologic interpretation for neoplastic process was follicular neoplasm, follicular neoplasm, Hurthle cell type, suspicious of malignancy and malig-
nancy; "The cytologic interpretation for malignancy was suspicious of malignancy and malignancy; °Given the selection bias of only 142 patients diag-

nosed as benign undergoing surgery, sensitivity and negative predictive values cannot be accurately calculated.
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