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ABSTRACT
FNAC though considered the gold standard diagnostic test in 
the evaluation of a thyroid nodule, has many issues regarding 
the terminologies and interpretation. The National Cancer 
Institute (NCI) hosted the NCI Thyroid Fine needle Aspiration 
State of the Science Conference in 2007, which acknowledged 
the importance of developing a uniform terminology for reporting 
thyroid FNA results to facilitate effective communication among 
cytopathologists, endocrinologist, surgeons, radiologists and 
other healthcare providers. The NCI Conference concluded 
the terminology and morphologic criteria which formed the 
framework for The Bethesda system for reporting thyroid 
cyto pathology (TBSRTC). It is a 6 tiered ‘The Bethesda 
System for Reporting Thyroid Cytopathology’ (TBSRTC) for 
unifying the terminology and morphologic criteria along with 
the corresponding risk of malignancy. Bethesda also offers 
manage ment approach for all the categories. Bethesda system 
is presently widely accepted in western countries and is 
being introduced in rest of the world. This system of reporting 
undoubtedly represents a major step toward standardization, 
reproducibility and ultimately improvement in clinical signi
ficance, usefulness and predictive value of thyroid FNAC. The 
problems faced by the cytopathologist while implementing 
Bethesda during reporting are centred on AUS/FLUS category. 
The heterogeneity of this low-risk category leads to significant 
variability in its reported percentage as well as reported rate 
of malignancy.
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BACKGROUND

Fine needle aspiration cytology of thyroid gland plays a 
crucial role in diagnosis and management of thyroid lesions 
especially in solitary thyroid nodules. Triaging of patients 
with thyroid disease who are to be surgically managed has 

REVIEW ARTICLE

1Associate Professor, 2Additional Professor
1,2Department of Pathology, TN Medical College and BYL Nair 
Hospital, Mumbai, Maharashtra, India

Corresponding Author: Varsha Dhume, Associate Professor 
Department of Pathology, 204/C, Badridham Society, Sant Janabai 
Road, VileParle (East), Mumbai40005, Maharashtra, India 
Phone: 9869087916, email: varshadhume@hotmail.com

10.5005/jp-journals-10003-1145

now become more refined and accurate with optimum use of 
thyroid FNA and better knowledge of the cytomorphological 
characteristics of thyroid disease.

Thyroid FNA suffers from a reporting confusion due to 
multiplicity of terminologies and categories, resulting into 
discordance between clinician and cytopathologist, thereby 
posing a hindrance to patient’s management. To address the 
terminology and other issues related to thyroid FNA, The 
National Cancer Institute (NCI) in USA hosted the Thyroid 
Fine needle Aspiration State of the Science consensus 
Conference in 2007.

In this conference, a six tiered system for thyroid cyto logy 
terminology, with the full prose report and the appro priate 
code was proposed. This system called as ‘The Bethesda 
System for Reporting Thyroid Cytopatho logy’ (TBSRTC) 
worked for unifying the terminology and morpho logic 
criteria of FNAC reporting along with the corresponding 
risk of malignancy.1 Each of the categories has an implied 
cancer risk (0-3% for the benign category to virtually 100% 
for the malignant category) that links it to a rational clinical 
manage ment guideline.2

In this newly adopted system, the six diagnostic cate-
gories have been designated one to six roman numbers. The 
categories are as follows:
i. Nondiagnostic
ii. Benign
iii. Atypia/follicular lesion of undetermined significance
iv. Follicular neoplasm/suspicious for a follicular neoplasm
v. Suspicious for malignancy
vi. Malignant.

A criteria for adequacy of a cytological preparation has 
been defined in Bethesda as: ‘A thyroid FNA specimen is 
considered to be satisfactory for evaluation (and benign), 
at least 6 groups of benign follicular cells are required, and 
each group composed of atleast 10 cells.’

Nondiagnostic or Unsatisfactory

• Cyst fluid only 
• Virtually acellular specimen
• Specimen obscured by blood, clotting artefact, etc.

Benign

• Consistent with a benign follicular nodule (includes 
adenomatous nodule, colloid nodule, etc.)
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• Consistent with lymphocytic (Hashimoto) thyroiditis
• Consistent with granulomatous (subacute) thyroiditis 

and other.

Atypia of Undetermined Significance or Follicular 
Lesion of Undetermined Significance

Follicular Neoplasm or Suspicious for a 
Follicular Neoplasm

Specify if Hürthle cell (oncocytic) type.

Suspicious for Malignant

• Suspicious for papillary carcinoma
• Suspicious for medullary
• Suspicious for metastasis.

Malignant

• Papillary carcinoma
• Medullary carcinoma 
• Anaplastic carcinoma
• Lymphoma
• Metastatic neoplasm.

Implied Risk of Malignancy and  
Recommended Clinical Management42

Diagnostic 
category

Risk of 
malignancy(%) Management

Nondiagnostic or
unsatisfactory

14 Repeat FNA with 
ultrasound guidance

Benign 03 Clinical followup

Atypia of 
undetermined
significance

515 Repeat FNA 

Follicular 
neoplasm or 
suspicious 
for follicular 
neoplasm

1530 Surgical lobectomy

Malignant  9799 Near total 
thyroidectomy

APPLICATION OF BETHESDA

Nondiagnostic for Cytological  
Diagnosis—Category I (Fig. 1)

The cytopathologists have often used terms ‘nondiagnostic’ 
and ‘inadequate/unsatisfactory’ interchangeably. Whereas 
endocrinologists and surgeons have interpreted the terms 
differently.3 Cellularity/adequacy of thyroid FNA sample 
is very subjective and is dependent on the technique of the 
aspirator as well as on the inherent nature of the lesion (e.g. 
solid vs cystic) adequacy includes the quality of a specimen 

which is irrefutably critical to proper interpretation. Prac
tical application of rigid numerical criteria for cell quantity 
has been difficult to apply in practice. No study supports 
any specific numerical criteria of follicular cellularity as 
applicable to all cases (benign and malignant, cystic and 
solid) with high diagnostic accuracy. There is no consensus 
about a minimum number of FNA passes required to 
obtain adequate samples. Recommendations for adequacy 
generally apply only to the quantity of follicular cells and 
exclude consideration of macrophages, lymphocytes, and 
other nonmalignant cellular components.4,5 The cellularity 
criterion as advocated by Bethesda systems states that for 
adequate epithelial cellularity, samples from solid lesions 
should have at least six groups of thyroid follicular epithelial 
cells across all the submitted slides, each with at least  
10 well-visualized epithelial cells.
 Proficient sample collection, excellent slide preparation, 
processing, and staining6 are essential to ensure that 
observer will confidently render an accurate interpretation. 
Even one group of follicular cells with diagnostic features 
of papillary thyroid carcinoma (PTC) may constitute an 
adequate specimen in the proper clinical setting and should 
not be considered nondiagnostic despite scant cellularity.7 

The presence of abundant colloid (as opposed to plasma) 
often indicates benign lesion despite scant follicular cells.8

The reason for a nondiagnostic sample should be clearly 
stated in the cytology report. Nondiagnostic samples often 
occur due to operation/technical problems which may result 
into:
• Acellular smear or smears with cellularity less than the 

criterion 
• Smears entirely consist of blood or heavily stained with 

blood obscuring the epithelial cells or colloid
• Smears which are technically difficult to evaluate (e.g. 

poorly spread, delayed air drying or fixation artefact, 
prominent crush artefact, cells trapped in fibrin.

Fig. 1: Only macrophages, inadequate
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Cystic lesions often yield with poor cellularity especially 
of epithelial cells.

Specimens with inadequate cellularity and yielding 
cyst fluid with only macrophages, usually show lowrisk 
of malig nancy if the lesion is less than 3 cm in size and has 
ultrasonographic features of a benign cystic lesion.4,9,10 It is 
important while auditing inadequate samples, samples from 
cyst fluid should be separated from those which are non 
diagnostic due to different reasons listed above. In cystic 
thyroid lesions, there is a recognized risk of non-repre  sentative 
sampling, especially in cystic papillary thyroid carcinomas. 
One should not to report on suboptimal epithelial cellularity. 
Nodules with an initial ND/UNS result should be reaspirated, 
only after an interval of 3 months in order to prevent false 
positive interpretations due to reactive/reparative changes. 
Ultrasound guidance with immediate, on-site adequacy 
evaluation is preferred for such re-aspirations, especially 
for solid nodules. Repeat FNA have given a cytological 
diagnosis in about 60% of cases11,12 which turn out to be 
benign in most of the nodules.13,14 After two successive ND/
UNS specimens, close clinical follow-up with ultrasound or 
surgery should be considered, depending upon the clinical 
findings. In case of cystic nodules with category I diagnosis, 
reaspiration should be performed only if the ultrasound 
findings are suspicious as very low malignancy risk has 
been reported. 

Non-neoplastic Benign—Category II (Fig. 2)

The clinical utility of FNAC in thyroid has been its ability 
to diagnose benign lesion reliably and thus sparing many 
patients with nodular thyroid disease unnecessary surgery. 
A benign result is the most common FNA interpretation 
(approx. 65% of all cases).15,16 Benign results are further 
subclassified as benign follicular nodules, thyroiditis, 
or other less common entities.17,18 The benign follicular 
nodule (BFN) encompasses a group of benign lesions with 
similar cytologic features that are classified histologically as 
nodules in nodular goiter (NG), hyperplastic (adenomatoid) 
nodules, colloid nodules, nodules in Graves’ disease, and 
a subset of follicular adenomas (those of macrofollicular 
type). The distinction among these different histologic 
entities may not possible on cytology. However, it is less 
significant in practice as these lesions are all benign and, 
therefore, are usually managed in a similar, conservative 
manner. The designation ‘benign follicular nodule’ applies 
to a cytologic sample that is adequate for evaluation and 
consists predominantly of colloid and benign-appearing 
follicular cells in varying proportions, Hürthle cells and 
macrophages. Depending on clinical presentation, a more 
specific term like colloid nodule, nodular goiter, hyperplastic 
or adenomatous nodule and Graves’ disease may be used.19 

Benign cytopathology is associated with a very low-risk 
of malignancy, almost less than 1%.20,21 Aspirates from 
malignant lesions like FVPC, papillary carcinoma with 
cystic changes, Hürthle cell neoplasm in the background of 
thyroiditis may mimic goiter and may lead to false negative 
FNA results. Patients with a benign nodule are followed by 
clinical and periodic ultrasound examinations and patients 
may undergo repeat FNAC if nodule increases in size.

Atypia of Undetermined Significance— 
Category III (Fig. 3)

This category was also labelled as the category of follicular 
cells of undetermined significance in the classification 
system proposed by the NCI thyroid FNA state of the science 
conference. This category was reserved for aspirates with 
findings intermediate between benign and malignant process 
and often characterized by borderline cellularity. The 
diagnostic category ‘Atypia of undetermined significance’ 
(AUS) is reserved for specimens that contain cells (follicular, 
lymphoid or other) with architectural and/or nuclear atypia 
that is not sufficient to be classified as suspicious for a 
follicular neoplasm, suspicious for malignancy or malignant. 
1. There is a prominent population of microfollicles which 

falls short for the diagnosis of ‘Follicular neoplasm/
suspicious for follicular neoplasm.’ 

2. There is a predominance of Hürthle cells in a sparsely 
cellular aspirate with scant colloid.

3. Interpretation of follicular cell atypia (nuclear enlarge-
ment, pale and smudgy chromatin, mildly irregular 
nuclear contour) is hindered by sample preparation 
artefacts like air-drying artefact or clotting artefact with 
apparent cellular crowding.

4. A moderately or markedly cellular sample is composed 
exclu sively of Hürthle cells, yet the clinical setting sugges
tive of benign lesions like lymphocytic (Hashimoto) 
thyroiditis or multinodular goiter (MNG).

Fig. 2: Adenomatous goiter
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5. Focal features suggestive of papillary carcinoma in an 
otherwise predominantly benign-appearing sample, 
even in the presence of cystic lesion.

6. A minor population of follicular cells with nuclear atypia 
in following settings: 

 a. Specimens from patients with a history of radioactive 
iodine, carbimazole or other pharmaceutical agents.

 b. Repair due to involutional changes such as cystic 
degeneration and or hemorrhage.

7. Atypical lymphoid infiltrate insufficient for the general 
category ‘suspicious for malignancy.’

8. Not otherwise categorized.24

Frequency of AUS diagnosis in thyroid FNA has been 
reported to be 3 to 18%.22-24,42 Bethesda recom mends fre-
quency of AUS should be less than 7% of all thyroid FNA 
interpretations. This figure may be further refined as more 
laboratories report their experiences of using the AUS 
designation. AUS is a category of last resort and should not 
be used indiscriminately.31

Separation of the AUS category from suspicious for 
malignancy is more problematic in aspirates with focal 
features of papillary carcinoma. A pattern diagnosed by 
some cytologists as atypical nuclear features with a qualifier 
that papillary carcinoma cannot be ruled out is associated 
with papillary carcinoma in approximately 30 to 40% of 
cases.25,26 A second pattern highly associated with the 
follicular variant of papillary carcinoma is characterized by 
diffuse but subtle nuclear enlargement, nuclear irregularity, 
and only occasional intranuclear grooves, sometimes 
associated with a microfollicular architecture.27

The recommended management for an initial AUS 
inter pretation is the clinical correlation and a repeat FNA 
at an appropriate interval of 3 to 6 months.28 A repeat FNA 
usually results in a more definitive interpretation; only 
about 20 to 25% of nodules are repeatedly AUS. The risk 
of malignancy for an AUS nodule is difficult to ascertain 

because only a subset of cases in this category have surgical 
follow-up. In cases with two consecutive diagnosis of 
AUS, surgical management with use of frozen section 
can be considered. More refinement of AUS category can 
be achieved after extensive application of Bethesda with 
appropriate follow-up.

Follicular Neoplasm—Category IV (Fig. 4)

In the Bethesda system, the terms ‘Follicular neoplasm’ 
and ‘Suspicious for follicular neoplasm’ are equally 
acceptable for this category. ‘Suspicious for a follicular 
neoplasm (SFN)’ is preferred by some laboratories because 
a significant proportion (up to 35%) of cases prove not to be 
neoplasms but rather hyperplastic proliferations in NG.29-31

 This diagnostic category refers to a cellular aspirate 
com  prised of follicular cells, arranged in microfollicles with 
signi ficant nuclear crowding. Cases that demonstrate the 
nuclear features of papillary carcinoma are excluded from 
this category. 

The hallmark of the FN/SFN specimen is the presence 
of a significant architectural alteration in the majority the 
follicular cells in the form of crowded and overlapping 
folli cular cells. To improve reproducibility, it has been pro-
posed that the ‘microfollicles’ designation must be limited to 
crowded, flat groups of less than 15 follicular cells arranged 
in a circle that is at least two-thirds complete.32 Although 
most FN/SFNs are highly cellular specimens, cellularity 
by itself is not sufficient to merit this designation.33 If 
there is dominant macrofollicle pattern without overlap or 
crowding the lesion can be considered benign. Similarly, 
nuclear atypia by itself is not diagnostic of malignancy 
or even neoplasia, as hyperplastic nodules and follicular 
adenomas can demonstrate nuclear enlargement and 
hyperchromasia.34,35 The risk of malignancy in this category 
has been found in the range of 15 to 30%, the common 
malignant lesions falling in this category are follicular 
variant of papillary carcinoma and follicular carcinoma. 
The recommended management for the diagnosis of 
FN/SFN is surgical excision of the lesion, most often a 
hemithyroidectomy or lobectomy.28,36 The interpretation 
‘Follicular neoplasm, Hürthle cell type’ or ‘Suspicious for 
a follicular neoplasm, Hürthle cell type’ refers to a cellular 
aspirate that consists exclusively (or almost exclusively) 
of Hürthle cells. Oncocytic cells with nuclear features 
of papillary carcinoma are excluded from this category. 
The sample consists almost exclusively of Hürthle 
cells showing abundant granular cytoplasm, enlarged, 
central or eccentrically located, round nuclei, prominent 
nucleoli with small cell dysplasia or large cell dysplasia 
If Hürthle cells are accompanied by abundant colloid, the 

Fig. 3: Atypia of unknown significance
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sample is interpreted to be benign. Two groups of investi-
gators have recently shown that Hürthle cell aspirates that 
have neither small-cell nor large-cell dysplasia are almost 
never malignant.37,38 Many of these borderline lesions can be 
accurately diagnosed at the time of frozen section based on 
architectural features. Thus, patients with this diagnosis are 
candidates for lobectomy with frozen section and possible 
completion thyroidectomy at a single surgical procedure.

Suspicious of Malignancy— 
Category V (Fig. 5)

A category that conveys a strong suspicion for malignancy, 
but does not allow a confidant malignant diagnosis therefore, 
called as ‘Suspicious for malignancy (SFM).’39 This will 
include specimens of low cellularity and mixed cell types 
(normal and atypical). The tumor type suspected should be 
clearly stated, and will often be papillary carcinoma. 

SUSPICIOUS OF PAPILLARY CARCINOMA

Patchy Nuclear Changes Pattern (Pattern A)

The sample is moderately cellular. Benign follicular cells 
(arranged predominantly in macrofollicle fragments) are 
admixed with cells that have nuclear enlargement, nuclear 
pallor, nuclear grooves, nuclear membrane irregularity, and/
or nuclear molding. Intranuclear pseudoinclusions (INCIs) 
are rare or absent.

Incomplete Nuclear Changes Pattern (Pattern B)

The sample is sparsely, moderately, or highly cellular with 
generalized mild-to-moderate nuclear enlargement, nuclear 
pallor, nuclear grooves. Nuclear membrane irregularity, 
nuclear molding, intranuclear pseudoinclusions are focal 
or absent.

Sparsely Cellular Specimen Pattern (Pattern C)

Very sparsely cellular sample with diagnostic features of PTC.

Cystic Degeneration Pattern (Pattern D)

There is evidence of cystic degeneration based on the 
presence of hemosiderin laden macrophages. Follicular 
cells show enlarged, pale nuclei, focal nuclear grooves, 
but INCIs are rare or absent. Occasionally, large, atypical, 
‘histio cytoid’ cells and rare calcifications resembling 
psammomatous bodies may be seen.

SUSPICIOUS FOR MEDULLARY CARCINOMA

Sparsely or moderately cellular sample with a monomorphic 
population of noncohesive small or medium sized cells with 
a high nuclear/cytoplasmic (N/C) ratio. A lymphoid lesion 
or medullary carcinoma may be considered. Nuclei are 
eccentrically located, with smudged chromatin and there is 
lack of discernible cytoplasmic granules. Small fragments 
of amorphous material can be debated between colloid vs 
amyloid.

SUSPICIOUS FOR LYMPHOMA

The cellular sample with numerous monomorphic small- to 
intermediate sized lymphoid cells or sparsely cellular sample 
with atypical lymphoid cells.

MANAGEMENT

This category indicates surgery as expected risk of malig-
nancy is in the range of 60 to 77%. The contribution of 
intraoperative frozen section and/or touch imprint after a 
‘suspicious’ FNA diagnosis is unclear. On comparison with 
frozen section, FNA has been consistently shown to have 
at least a comparable, if not higher, sensitivity and PPV for 
PTC.40,41

Fig. 4: Suspicious of follicular neoplasm Fig. 5: Suspicious of malignancy
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Malignant—Category VI (Fig. 6)

These samples are those that can be confidently diagnosed 
as malignant. The tumor type should be clearly stated, e.g. 
papillary thyroid carcinoma or anaplastic thyroid carcinoma 
or lymphoma. A malignant thyroid FNA diagnosis accounts 
for 4 to 8% of all thyroid FNAs.42 Papillary thyroid carci
noma is the most common malignant neoplasm accoun ting 
for 80% of the cases.

Criteria (for All Types of PTC,  
Conventional and Variants)

Follicular cells are arranged in papillae and/or syncytial-
like monolayers.

Swirling sheets (‘onion-skin’ or ‘cartwheel’ patterns) are 
sometimes seen. Papillary architecture though commonly 
seen but is not required for the diagnosis.

The characteristic nuclear features include enlarged 
pale, oval or irregularly shaped, sometimes molded nuclei, 
longi tudinal nuclear grooves, intranuclear cytoplasmic 
pseudo inclusions (INCI), powdery chromatin (Orphan 
Annie nuclei), marginally placed micronucleoli. Solitary or 
multiple Psammoma bodies are sometimes present.

Multinucleated giant cells are common but Hürthle cell 
metaplasia or squamous metaplasia are seen occasionally.
The amount of colloid is variable and may be stringy, ropy, 
or ‘bubble-gum’- like.

FOLLICULAR VARIANT OF  
PAPILLARY CARCINOMA

The follicular variant of PTC (FVPTC) is a PTC in which 
the tumor is completely or almost completely composed 
of small to medium-sized follicles lined by cells with the 
nuclear features of a PTC. Samples are usually hypercellular, 
with syncytial-like fragments containing microfollicles 

(‘rosettes’). Dispersed microfollicular clusters, isolated 
neoplastic follicles, and some sheets with branched irregular 
contours may also be present. Colloid may be typically 
dense-staining, thick and sometimes within neoplastic 
follicles.

In contrast to conventional PTC, the typical cytological 
features are absent or inconspicuous and nuclear changes 
are often subtle. FVPTC typically show cells with nuclear 
enlargement and chromatin clearing, but nuclear grooves 
and INCIs are less common than in conventional PTC and 
many FVPTCs are interpreted as ‘suspicious for papillary 
carcinoma’ rather than unequivocally malignant.43,44 Most 
of these patients undergo near total or total thyroidectomy 
as predicted risk of malignancy is 97 to 99%. 

SIGNIFICANCE OF BETHESDA SYSTEM

The Bethesda system thus allows standardization in 
reporting, improves perceptions of diagnostic terminology 
between cytopathologists and clinicians, and leads to 
more consistent management approaches.45 Bethesda 
System for reporting thyroid fineneedle aspiration (FNA) 
specimens undoubtedly represents a major step toward 
standardization, reproducibility, and ultimately to improve46 
clinical significance, usefulness, and predictive value of 
thyroid FNA.48 It helps to communicate thyroid fine needle 
aspiration interpretations to referring physicians in terms 
that are succinct, unambiguous and clinically helpful and 
it will be source of information for pathologists as well.10 

PROBLEMS WITH BETHESDA

Though Bethesda has reduced the confusion in cytopathology 
reporting and differences in perceptions of diagnosis 
between cytopathologists and clinicians, it has its grey 
zones. These grey zones include ‘borderline’ lesions 
characterized by aspirates with atypia of undetermined 
significance and/or with a microfollicular pattern. Hence, it 
is interesting to compare the 6 categories in Bethesda with 
the 5 classes proposed by the British Association–Royal 
College of Physicians in 200247,48 and modified by the 
Italian Society of Pathology and Cytopathology–Italian 
Section of the International Academy of Pathology in 
2007.49 All classification systems provided` category for 
Nondiagnostic FNA samples, a category for benign lesions, 
and a category for malignant lesions. However, notable 
differences is the single category for all borderline lesions, 
namely follicular lesion and follicular proliferation, provided 
by British and the Italian reporting systems respectively. 
The Bethesda introduces 2 categories for borderline lesions: 
‘atypia /follicular lesion of undetermined significance’ and 
‘follicular neoplasm or suspicious for a follicular neoplasm.’ Fig. 6: Medullary carcinoma
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In Bethesda system (TBSRTC) morphologic criteria have 
been defined for each category with corresponding risk 
of malignancy. Yet, this system faces some difficulties in 
category III of AUS. 

The most controversial category within TBS is ‘atypia of 
undetermined significance/follicular lesion of undetermined 
significance’ AUS. The heterogeneity of this low-risk 
category inevitably means that there will be differences 
in its utilization with significant variability in AUS rates 
noted among individual practitioners as well as between 
laboratories.50-61 Higher risk of malignancy has been 
reported in recent literature for category III and IV. In our 
experience, it could be attributed to adequacy related issues 
like clotting and drying artefacts, sampling errors which 
may miss papillary microcarcinoma, follicular patterned 
lesions which have interpretation issues. The selection bias 
for cases which were selected for surgical management also 
contribute the higher malignancy risk.

FUTURE TRENDS

The Bethesda thyroid conference has explored the potential 
of ancillary tests, immunomarkers and molecular tools 
applied on FNA samples to identify thyroid cancers. Mole-
cular testing using markers such as BRAF, RET/PTC, 
RAS and paired box gene (PAX) peroxisome proliferator
activated receptorc (PPARc) shows more promise for wider 
applicability in thyroid cytodiagnosis.
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