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BACKGROUND: Fine-needle aspiration of the thyroid is a common procedure, with an established role in reducing

unnecessary thyroid surgery and identifying neoplasms and malignancies. METHODS: The study evaluated 1558 responses

in the American Society for Clinical Pathology (ASCP) Non-GYN Assessment program of aspirates of thyroid neoplasms

and malignancies and placed them into the following groups: group A (target or correct interpretation), group B (incor-

rect interpretation as a benign thyroid nodule), group C (incorrect interpretation malignant aspirate as thyroid neoplasm),

and group D (malignant diagnosis with incorrect interpretation). In clinical practice, responses in groups A, C, and D

would lead to surgical excision, whereas responses in group B would not. RESULTS: Of a total of 1558 responses, 78.5% of

the responses were in group A, 8.5% in group B, 3.75% in group C, and 9.25% in group D. By individual diagnosis, the

group rates were 86.5%, 0%, 11%, and 2.5% for anaplastic thyroid carcinoma; 83%, 5.5%, 4.25%, and 7.25% for papillary thy-

roid carcinoma; 79%, 7%, 6%, and 8% for medullary thyroid carcinoma; 83.5% 6.75%, 0%, and 9.75% for H€urthle cell neo-

plasm; and 61%, 22%, 0%, and 17% for follicular neoplasm in groups A, B, C, and D respectively. CONCLUSIONS: Fine-

needle aspiration was effective in diagnosing thyroid neoplasms and malignancies and in separating thyroid nodules into

surgical and nonsurgical categories. Data from a large group of cytology professionals showed good performance; how-

ever, there is room for improvement, especially in making specific diagnoses. In particular, follicular neoplasm and follicu-

lar variant of papillary thyroid carcinoma were challenging diagnoses for participants. Cancer (Cancer Cytopathol)
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INTRODUCTION

Fine-needle aspiration (FNA) of the thyroid is a com-

monly performed and widely accepted procedure in evalu-

ating thyroid nodules for potential surgical excision.

There are, however, inherent limitations in interpreting

thyroid aspirates because of overlap in cytologic patterns

and features between nonneoplastic and neoplastic nod-

ules, as well as between a variety of neoplasms and the

multiple disease processes that may coexist with them.1

There are numerous published studies on the effectiveness

of FNA of thyroid lesions. In a review article, Gharib and

Goellner2 found sensitivity varying from 65% to 98%

(mean, 83%) and specificity from 72% to 100% (mean,

92%). The false-negative rate varied from 1% to 11.5%

(mean, 5.2%), and the false-positive rate varied from 0%

to 7.7% (mean, 2.9%). Nguyen3 reported that the accu-

racy of thyroid FNA approached 95%.

Most of these studies involved a large series of indi-

vidual cases interpreted by a limited number of observers.

The purpose of the current study was to evaluate the per-

formance of numerous observers in interpreting cytologic

preparations from a limited number of aspirates of thyroid

neoplasms and malignancies in the American Society for

Clinical Pathology (ASCP) Non-GYN Assessment pro-

gram. The data from this program was evaluated to deter-

mine the effectiveness of FNA in diagnosing thyroid

neoplasms and malignancies from a large, diverse group

of cytology professionals.

MATERIALS AND METHODS

The American Society for Clinical Pathology Non-GYN

Assessment program is a glass-slide-based program devel-

oped with oversight from the ASCP Non-GYN Assess-

ment Committee. Each annual program is composed of

10 FNAs including thyroid aspirates, and 10 Non-GYN

specimens including fluids and brushings for a total of 20

patient cases divided into 4 quarterly shipments of 5 cases.

Laboratory and individual peer comparison statistics for

each case as well as a corresponding educational case study

with high-resolution digital photographs and pertinent

discussion are provided after the event. Cumulative data

from the Non-GYN Assessment program were reviewed

to evaluate the performance of participants in the diagno-

sis and classification of thyroid neoplasms and malignan-

cies in FNAs.

On review of the glass slides, participants respond by

choosing a diagnostic interpretation chosen from a list of

5 choices representing the typical differential diagnoses

based on the unique clinical history and cytologic features

of each case.

Although selecting clinical treatments is not part of

the Non-GYN program, in clinical practice, the diagnos-

tic interpretation largely determines the appropriate clini-

cal response. For follicular neoplasm and H€urthle cell

neoplasm, the standard clinical response is lobectomy

with isthmusectomy.4,5 Depending on the subsequent

surgical pathology diagnosis, additional surgical and ther-

apeutic measures may be required. However, in 75% to

80% of cases, no further therapy is indicated.6 For the

thyroid malignancies, anaplastic thyroid carcinoma, pap-

illary thyroid carcinoma, and medullary thyroid carci-

noma, a definitive surgical procedure, most likely a total

thyroidectomy, is the standard clinical response. In gen-

eral, nonsurgical follow-up is the standard clinical

response for all other interpretations (benign thyroid nod-

ules), thus reducing unnecessary surgery for patients.

These relationships are summarized in Table 1.7The

unique clinical features of each patient may alter the

standard clinical response.

For the study, 5 groups of cases representing thyroid

malignancies and thyroid neoplasms, with a total of 1558

responses, were selected for statistical review and for

microscopic review when appropriate. The 5 target diag-

noses were: anaplastic thyroid carcinoma (ATC;

n 5 163), papillary thyroid carcinoma (PTC; n 5 599),

and medullary thyroid carcinoma (MTC; n 5 225), cate-

gorized in the program as positive for malignancy; and

TABLE 1. Categorization of Incorrect Responses and Potential Significance

Group Definition Significance

A Correct (target) interpretation N/A

B Incorrect interpretation as benign thyroid nodule � Potential false negative for neoplasms � False negative for malignancies

C Incorrect interpretation as thyroid neoplasm � N/A for neoplasms � Probable second surgical procedure for malignancies

D Malignant diagnosis with incorrect interpretation � Unnecessary thyroidectomy for benign neoplasms � Minimal for most malignancies

E Most common incorrect interpretation N/A
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H€urthle cell neoplasm (HCN; n 5 267) and follicular

neoplasm (FN; n 5 304), categorized as lesions of uncer-

tain biologic potential (indeterminate aspirates).

The responses were evaluated and placed in 1 of 5

defined groups. Group A represented the correct or target

interpretation. Group B was a compilation of all incorrect

interpretations that were classified as benign thyroid nod-

ules. In clinical practice, group B responses may represent

potentially significant errors. Because the standard clinical

treatment of patients in these diagnostic categories is non-

surgical, misidentification could potentially cause a delay

in diagnosis and treatment. Group C represented malig-

nant lesions incorrectly interpreted as a thyroid neoplasm,

FN, or HCN. Because this diagnostic category would typ-

ically generate a subsequent diagnostic surgical procedure,

these errors are relatively minor, although for most

patients, a second surgical procedure may be necessary.

Group D represented malignant diagnoses with incorrect

interpretations. In the cases of the thyroid malignancies

(ATC, PTC, and MTC), this may be of little clinical sig-

nificance, although in the cases of ATC and MTC, more

extensive surgery may be recommended. In the cases of

HCN and FN, misinterpretations in this category could

potentially result in a definitive surgical procedure that

may not have been indicated because 70% to 85% of these

cases will be either nonneoplastic or benign on surgical

resection. Group E simply represented the most common

misinterpretation for each case. These data are summar-

ized in Table 2.

RESULTS

Anaplastic Thyroid Carcinoma

Of 163 responses for cases with a target interpretation of

ATC, 86.5% gave the intended response, group A. Of the

incorrect responses, none were placed in group B, 11%

were placed in group C, and 2.5% were placed in group

D. H€urthle cell neoplasm was the most common misin-

terpretation. Some of the cases had a plasmacytoid mor-

phology, which may help to explain the

misinterpretations. Anaplastic thyroid carcinoma was not

a common misinterpretation for any other entity.

Papillary Thyroid Carcinoma

Of 599 responses for cases with a target interpretation of

PTC, 83% of the respondents had the intended response,

group A. Of the incorrect responses, 5.5% were placed in

group B, 4.25% were placed in group C, and 7.25% were

placed in group D. The most common misinterpretation

was MTC. In addition, PTC was the most common mis-

interpretation for HCN and FN. It is worth noting that

slides from follicular variants of PTC significantly under-

performed the PTC category as a whole, at 68%, 28%,

6%, and 0%. Although the distribution of responses may

have been an artifact of the program’s design, nearly a

third of the participants did not answer with the correct

response, whereas PTC associated with Hashimoto’s thy-

roiditis performed better, with 99% of the respondents

submitting the correct interpretation.

Medullary Thyroid Carcinoma

Of 225 responses for cases with a target interpretation of

MTC, 79% of the respondents had the intended response,

group A. Of the incorrect responses, 7% were placed in

group B, 6% were placed in group C, and 8% were placed

in group D. Follicular neoplasm was the most common

misinterpretation. In addition, MTC was one of the most

common misinterpretations for FN.

H€urthle Cell Neoplasm

Of 267 responses for cases with a target interpretation of

HCN, 83.5% had the intended response, group A. Of

incorrect responses, 6.75% were placed in group B, group

C was not applicable for HCN, and 9.75% were placed in

group D. Papillary thyroid carcinoma was the most

TABLE 2. Thyroid FNA Neoplastic Case Performance From the ASCP Non-GYN Assessment Program

Target Diagnosis A B C D E Responses

Anaplastic carcinoma 141 (86.5%) 0 (0%) 18 (11%) 4 (2.5%) H€urthle cell neoplasm 163

H€urthle cell neoplasm 223 (83.5%) 18 (6.75%) 0 (0%) 26 (9.75%) Papillary carcinoma 267

Papillary carcinoma 497 (83%) 32 (5.5%) 25 (4.25%) 45 (7.25%) Medullary carcinoma 599

Medullary carcinoma 177 (79%) 16 (7%) 14 (6%) 18 (8.00%) Follicular neoplasm 225

Follicular neoplasm 185 (61%) 67 (22%) 0 (0%) 52 (17%) Papillary carcinoma 304

Totals 1223 (78.50%) 133 (8.5%) 57 (3.75%) 145(9.25%) 1558
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Figure 1.
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common misinterpretation. In addition, HCN was the

most common misinterpretation for ATC.

Follicular Neoplasm

Of 304 responses for cases with a target interpretation of

FN, 61% had the intended response, group A. Of incor-

rect answers, 22% were placed in group B, group C was

not applicable for FN, and 17% were placed in group D.

Papillary thyroid carcinoma and MTC were the most

common misinterpretations. In addition, FN was the

most common misinterpretation for MTC.

Representative images of each diagnostic category

are depicted in Figure 1.

DISCUSSION

As shown by these results, which were based on morphol-

ogy alone, it is difficult to achieve reproducibility and con-

sistency among a diverse group of cytology professionals for

the diagnostic category of FN. In addition, this category

also often includes the follicular variant of PTC, which was

a problematic diagnosis for many program participants.

The cytologic criteria for FN have historically been some-

what subjective and descriptive. In clinical practice, ultra-

sound findings, radionuclide findings, thyroid function

testing, patient history, and previous biopsy results may aid

in the correct diagnosis. Using the Bethesda System for

Thyroid Cytology Reporting has been shown to improve

consistency and reproducibility within the 6 diagnostic cat-

egories. 8,9 In addition, the Bethesda System establishes a

risk of malignancy for each diagnostic category. However,

even when using the Bethesda System, a significant number

of aspirates (20%-30%) fall into indeterminate categories,

defined as either atypia of undetermined significance

(AUS)/atypical follicular lesion of undetermined signifi-

cance (FLUS) or suspicious for follicular (H€urthle) neo-

plasm (SFN).10 In the AUS/FLUS category, repeat FNA

may result in up to 50% of these lesions being reclassified

as benign.11 Although the data collection in this study pre-

dates the widespread adoption of the Bethesda System, the

FN and HCN cases included in this study would be placed

in the SFN category, which carries a malignancy rate of

10%-30%.

Historically, thyroid lobectomy has been necessary

to evaluate these lesions for malignant features, primarily

capsular or vascular invasion.12 If a thyroid malignancy is

diagnosed at lobectomy, a second surgery for completion

thyroidectomy is generally required. Thus, for most

patients with benign nodules, surgery turns out to be

unnecessary, and for many patients with thyroid malig-

nancies, a second procedure is necessary. In other words,

at least in retrospect, thyroid lobectomy is rarely the ideal

treatment for any patient with an aspirate of a thyroid

nodule diagnosed in an indeterminate category.

Molecular testing in combination with the cytologic

findings is helpful in determining which patients within

the indeterminate categories have a high risk of malig-

nancy and would most likely benefit from surgery. Cer-

tain point mutations have been shown to be strongly

associated with thyroid cancers. For instance, PTC often

has point mutations of the BRAF and RAF genes, as well

as RET/PTC rearrangements that are very specific for

PTC.13,14 Follicular carcinomas are associated with RAS

mutations and PAX8/PPAR rearrangement. Medullary

carcinoma often possesses point mutations in the RET

gene. Thus, in indeterminate thyroid aspirates that have

these mutations, surgery would be recommended (possi-

bly a total thyroidectomy) with a strong possibility that

these patients have a thyroid malignancy, especially those

with a BRAF mutation. The presence of these mutations is

strongly associated with malignancy, but their absence

does not necessarily confer a benign process. Thus,

patients lacking these mutations still present clinical man-

agement questions because they still have a risk, albeit rel-

atively low, for thyroid carcinoma.

Figure 1. (A and B) Aspirates from anaplastic thyroid carcinoma show large pleomorphic cells with variable cytoplasm, marked

nuclear pleomorphism, and prominent irregular nucleoli (panel A: Rapid Romanowsky, high power; panel B: Papanicolaou, high

power. (C and D) Aspirates from papillary thyroid carcinoma show large flat sheets and 3-dimensional structures with crowded,

overlapping nuclei. The nuclei are ovoid with clear chromatin, nuclear grooves, and inclusions (C, Rapid Romanowsky, low power;

panel; D, Papanicolau, medium power). (E and F) Aspirates from medullary thyroid carcinoma show a dyscohesive to loosely

cohesive architecture with granular cytoplasm, eccentric nuclei, and nuclear pleomorphism (E, Rapid Romanowsky, low power; F,

Papanicolaou, medium power). (G and H) Aspirates from H€urthle cell neoplasm show cells with abundant granular cytoplasm,

low n/c ratios, and relatively uniform round nuclei and nucleoli (G, Rapid Romanowsky, medium power; H, Papanicolaou, medium

power). (I and J) Aspirates from follicular neoplasm are cellular with follicular cells arranged in monotonous microfollicular or tra-

becular structures with little to absent colloid. The cells have uniform round nuclei and indistinct cytoplasm (I, Rapid Romanow-

sky, medium power; J, Papanicolaou, low power).
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One commercially available gene expression classi-

fier technology measures the gene expression of 142 genes

and classifies indeterminate thyroid aspirates as benign or

suspicious. In 1 report, the negative predictive value of

cases classified as benign by the test was approximately

95%.15 The test had a sensitivity of 92% and a specificity

of 52% in detecting thyroid malignancies in aspirates clas-

sified by the test as suspicious. This type of testing may be

most useful as an adjunct in thyroid aspirates that fall into

indeterminate categories to identify patients at low risk

for thyroid malignancy and thus avoid unnecessary

lobectomy.

Summary

In summary, participants in the ASCP Non-GYN Assess-

ment program, which includes a broad spectrum of cytology

professionals, performed well in identifying patients who

would benefit from surgical resection of their thyroid nod-

ules. There is room for improvement in making the correct

diagnostic interpretation, even within the malignant cate-

gory and in the diagnosis of the follicular variant of PTC.

Review and adherence to established cytologic criteria could

improve performance in this area. The cytologic diagnosis

of FN was the most challenging for participants. Given that

this category has historically been based on somewhat sub-

jective and descriptive criteria and contains a heterogeneous

group of benign, malignant, and nonneoplastic entities,

achieving consensus and reproducibility on cytologic fea-

tures alone, as shown by this study, will be difficult.

As the cytology profession moves toward providing

more individualized and personalized medical care, using

the Bethesda System for Thyroid Cytology Reporting,

available clinical information, repeat FNA (in the AUS/

FLUS category), and judicious use of molecular testing in

the indeterminate categories will improve diagnostic accu-

racy over that achieved with morphologic features alone.
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