
 Fine needle aspiration (FNA) is the most accurate and cost-
effective method for evaluating thyroid nodules

 Cellularity/adequacy is dependent not only on the technique 
of the aspirator, but also on the inherent nature of the lesion 
(e.g., solid vs. cystic)

 High-quality specimens require proficient collection 
combined with excellent slide preparation, processing, and 
staining

.



 In general, the adequacy of a thyroid FNA is defined by both the 
quantity and quality of the cellular and colloid components

 An unsatisfactory specimen is always ND, but some technically 
satisfactory/adequate specimens may also be considered 
nondiagnostic

 At the 2007 NCI Thyroid State of the Science conference, the 
terms ND and “unsatisfactory” were equated and recommended 
for the category that conveys an inadequate/insufficient sample



 In the updated system, “nondiagnostic” is the sole descriptive 
diagnostic term and statements on overall adequacy are 
reported separately

 An assessment of specimen adequacy is an integral component 
of a thyroid FNA interpretation because it conveys the degree of 
certainty with which one can rely on the result



 Nondiagnostic is the diagnostic line term for specimens that fail 
to meet the following adequacy requirements:

 thyroid FNA sample is considered adequate for evaluation if it 
contains:

 a minimum of six groups of well-visualized (i.e., well stained, 
well preserved, undistorted, and unobstructed) follicular 
epithelial cells with at least ten cells per group

 These six groups of ten follicular cells could be either on one 
slide or distributed among several for adequacy determination



 Exceptions to this requirement apply to a limited number of case 
types, including:

 Aspirates with cytologic atypia: Any sample that contains 
significant nuclear or cellular atypia should never be considered 
ND and must be reported in the appropriate TBSRTC diagnostic 
category (i.e., TBSRTC categories III–VI)



 Aspirates from solid nodules with inflammation. Nodules in 
patients with lymphocytic (Hashimoto) thyroiditis, 
granulomatous thyroiditis, or thyroid abscess may contain only 
inflammatory cells, and a minimum number of follicular cells is 
not required. These samples are reported as Benign (TBSRTC 
category II)

 Colloid nodules. Specimens that consist of abundant, easily 
identifiable colloid are considered Benign (TBSRTC category II) 
and satisfactory for evaluation. minimum number of follicular 
cells is not required if colloid predominates.



 The Atypia of Undetermined Significance (AUS) category is 
reserved for cases with a lesser degree of atypia, nuclear and/or 
other in nature, which is insufficient to qualify for either the 
FN/OFN or SFM categories

 AUS cases have an overall lower ROM, warranting separation 
from the other two indeterminate categories



 AUS has been extensively studied since the advent of 
TBSRTC, but calculating the ROM associated with this 
interpretation remains challenging

 Since only a minority of AUS cases undergo surgical 
resection, estimating the ROM based on histologic follow-
up alone overestimates ROM due to selection bias



 On the other hand, when ROM is calculated using the total 
number of

 AUS cases as the denominator, regardless of surgical follow-
up, and assuming that unresected nodules are benign most 
certainly underestimates the ROM

 The actual ROM is expected to be in-between the values 
obtained using these two different calculations and requires 
some extrapolation



 The AUS interpretation is associated with a ROM that is higher 
(approximately 20–30%) than initially predicted (~5–15%) when 
TBSRTC was introduced in 2007

 Furthermore, the risk differs according to the nature of the 
atypia prompting the AUS interpretation:



 AUS aspirates with nuclear atypia (previously referred to as 
cytologic atypia in the second edition of this atlas) have an 
approximately twofold higher ROM compared with AUS cases 
with other types of atypia, including those with only 
architectural atypia

 Oncocyte predominant AUS has a lower ROM than other AUS 
patterns

 A recent meta-analysis indicates that AUS is the most frequent 
preoperative diagnosis for nodules that ultimately prove to be 
NIFTP (29.2% of all NIFTPs)



 Most frequently, AUS is due to atypia in follicular cells 
(typically nuclear and/or architectural in nature) or a 
predominance of oncocytic cells

 Atypical lymphoid cells are a less common cause of AUS as is 
the finding of isolated psammoma bodies without 
accompanying atypical follicular cells



 Although follicular lesion of undetermined significance (FLUS) 
was previously considered an acceptable alternative for AUS

 To promote clarity and consistency, henceforth it is 
recommended that only the preferred AUS terminology should 
be used for this category



 High volume laboratories/pathologists with more experience in 
thyroid cytopathology are likely to be more comfortable calling 
an aspirate SFM or outright positive rather than AUS

 Overall, nuclear atypia accounts for 32% of AUS in these studies, 
architectural atypia for 41%, oncocytic atypia for 17%, and other 
types for 10%



 AUS diagnoses are now subclassified into one of two broad 
subcategories in this update:

 AUS with nuclear atypia that raises a low level of concern for 

papillary carcinoma or NIFTP (“AUS with nuclear atypia”) and

 that in which other (non-nuclear) features result in an AUS 
interpretation (“AUS—Other”).



 It is also important to consider the adequacy of the specimen and 
specify if it is scant or otherwise compromised by limiting 
factors, and not use the AUS category if bona fide “atypia” is not 
identified

 Such aspirates are often better classified as nondiagnostic or 
benign

 However, if there is atypia in a scant or suboptimal aspirate, 
including this information in the report further guides 
management

 For example, a repeat aspirate is more likely to be of benefit 
when the initial aspirate is scant or poorly preserved



 Focal Nuclear Atypia:

 Most of the aspirate appears benign but rare cells have nuclear 
enlargement, pale chromatin, and irregular nuclear contours, 
especially common in patients with lymphocytic (Hashimoto) 
thyroiditis

 Intranuclear pseudoinclusions are typically absent

 Rare pseudoinclusions by themselves should not prompt an 
AUS diagnosis



 Extensive But Mild Nuclear Atypia:

 Many, if not most, cells have mildly enlarged nuclei with slightly 
pale chromatin and only limited nuclear contour irregularity

 Intranuclear pseudoinclusions are typically absent. 



 Atypical Cyst Lining Cells:

 The cytomorphology of cyst lining cells has been well described, 
they are reparative follicular cells and/or mesenchymal cells, 
and the majority can be recognized as such and diagnosed as 
benign [36]. In rare cases, however, there is more atypia than 
usual, and it is appropriate to diagnose these as AUS

 “Histiocytoid” Cells



 Nuclear and Architectural Atypia

 the ROM is similar regardless of the presence or absence of 
coexisting architectural atypia



 Architectural Atypia

 scantly cellular specimen with rare clusters of follicular cells, 
almost entirely in microfollicles or crowded three-dimensional 
groups and with scant colloid

 Although this pattern is low risk, AUS is warranted due to 
concern regarding limited sampling of a lesion that would merit 
an FN diagnosis if the specimen were more cellular



Sampling of an intrathyroidal parathyroid lesion may also 
present with this pattern and be difficult to separate from a 
thyroid follicular lesion based on morphology alone



 A moderately to markedly cellular specimen exhibits 
architectural atypia as described above in most follicular cells 
(50–70% of follicular cells) but without a marked 
predominance (at least 70% of follicular cells) that would 
warrant a FN Diagnosis

 This pattern should not be confused with an overall mixed, 
but

predominantly macrofollicular, aspirate, which should be called 
benign



 Focally prominent microfollicles without nuclear atypia

 A more prominent than usual population of microfollicles may 
be seen in a moderately or markedly cellular sample or in the 
clinical setting of MNG, but the overall proportion of 
microfollicles is not sufficient for a diagnosis of FN



 Oncocytic/Oncocyte Atypia 

 sparsely cellular aspirate comprised exclusively or almost 
exclusively of oncocytic (previously termed Hürthle) cells with 
minimal colloid

 Although this pattern is very low risk, AUS is warranted due to 
concern for limited sampling of a lesion that would merit an 
OFN diagnosis if the specimen were highly cellular 



 moderately or markedly cellular sample composed exclusively 
or almost exclusively of oncocytic cells (at least 70% of all 
follicular cells), in which the clinical setting suggests a benign 
oncocytic cell nodule, such as in lymphocytic (Hashimoto) 
thyroiditis or a multinodular goiter (MNG)



 When multiple nodules in the same patient show features that 
would otherwise prompt a diagnosis of OFN, AUS may be 
preferred on the presumption that MNG with multiple 
hyperplastic oncocytic cell nodules and lymphocytic 
(Hashimoto) thyroiditis with oncocytic metaplasia  are more 
probable than concurrent oncocytic type follicular neoplasms



 Atypia, Not Otherwise Specified (NOS) 

 Specimens from patients with a history of radioactive iodine, 
carbimazole, or other pharmaceutical agents can usually be 
diagnosed as benign, assuming that the appropriate clinical 
history is available, but AUS may be appropriate when the 
findings are particularly pronounced or there is uncertainty 
regarding the clinical histo



 Atypical Lymphoid Cells, Rule Out Lymphoma 



 AUS usage varies widely; this interpretation has been reported 
to account for as little as 1% to over 20% of thyroid FNAs

 A provisional goal of limiting AUS interpretations to 
approximately 7% of all thyroid FNAB interpretations was 
proposed in the first edition of TBSRTC atlas

 Since many laboratories struggled to achieve this figure, an 
upper limit of 10% was adopted as a more achievable target in 
the second edition and remains a reasonable figure



 AUS is an interpretation of last resort and should be used 
judiciously

 For example, the mere presence of some oncocytic cells (with 
or without nuclear size variation) or cyst lining cells, with 
their customary mild nuclear alterations (e.g., nuclear 
grooves, finely granular or pale chromatin), does not warrant 
an AUS designation if there is ample evidence of benign 
follicular cells and abundant colloid



 Isolated follicular cells with minimal alterations (isolated nuclear 
enlargement, pale chromatin or nuclear grooves) or occasional 
microfollicles also do not merit the AUS category

 Papillae in the absence of any nuclear features of papillary 
carcinoma (Fig. 4.18) are indicative of papillary hyperplasia and 
should be interpreted as benign



 AUS specimens may be compromised by sparse cellularity that 
precludes a more definitive classification

 A common example is the sparsely cellular aspirate with a 
predominance of crowded follicular cells in microfollicular or 
trabecular arrangements (“architectural atypia”)

 A similar example is the sparsely cellular aspirate that is 
comprised exclusively of oncocytic cells



 In patients with known Hashimoto thyroiditis, the 
overwhelming percentage of carcinomas are papillary 
carcinomas whereas oncocytic metaplasia/hyperplasia is 
common and oncocytic cell adenoma/carcinoma are rare

 As a result, cases with documented Hashimoto thyroiditis and a 
predominance of oncocytic cells with or without focal “atypia” 
should typically be diagnosed as benign



 AUS with nuclear atypia is associated with malignancy, 
especially papillary carcinoma in 23–66% of cases

 Isolated nuclear enlargement, typically with prominent 
nucleoli, is not unusual in benign thyroid nodules and by itself 
does not indicate malignancy

 In patients treated with radioactive iodine, carbimazole, or 
other pharmaceutical agents, nuclear enlargement can be 
especially prominent



 When the changes are mild and characteristic in a specimen 
accompanied by a clinical history of such treatment, a benign 
interpretation should be render

 Significant nuclear size variation, often with smudgy chromatin 
and/or nucleoli, may also be seen in oncocytic cells, especially in 
the setting of Hashimoto thyroiditis and does not warrant an 
AUS diagnosis



 repeat FNA usually results in a more definitive cytologic 
interpretation; approximately 10–30% of AUS nodules are 
reported again as AUS on a repeat FN

 The ROM of an AUS nodule selected for surgical excision varies 
greatly and is dependent on the subtype of AUS with a ROM of 
36–44% for AUS with nuclear atypia and 15–23% for AUS with 
other pattern



 In contrast to the adult management guidelines, the 2015 
American Thyroid Association pediatric guidelines 
recommended more aggressive management for an initial AUS 
in children to include diagnostic surgery

 In support of this more aggressive management are numerous 
studies over the last decade demonstrating that children with 
thyroid nodules are at increased risk of malignancy compared to 
their adult counterparts



 The ROM within the AUS category, while variable across 
numerous small studies, ranges between approximately 15 and 
50%

 However, while the malignancy risk is higher in children across 
studies, more than half of the nodules in the AUS category 
likely represent benign disease

 Proceeding directly to diagnostic surgery may lead to 
overtreatment of a large proportion of pediatric AUS nodules



 Recent evidence suggests that AUS subclassification in children, 
similar to that currently performed in adults, may provide 
further risk stratification

 A systematic analysis of 68 AUS nodules with repeat FNA 
cytology demonstrated that nuclear atypia was associated with 
a malignancy rate of 59% (22/37 nodules) as compared to 6.5% 
for architectural atypia or oncocyte rich aspirates (2/31 
nodules)



 89%–95% of samples being satisfactory for interpretation

 55%–74% reported as definitively benign and 2%–5% as 
definitively malignant

 The remaining samples are cytologically indeterminate, 
including AUS/FLUS in 2%–18% of nodules

 FN in 2%–25%, and SUSP in 1%–6%.



 Some studies suggest that theAUS/FLUS category should be 
further subdivided into AUS with cytologic atypia (higher risk 
for malignancy) and FLUS with architectural atypia (lower risk 
for malignancy), but this has not yet been widely adopted

 second opinion review of the cytopathology slides by a high-
volume cytopathologist may be considered for patients with 
AUS/FLUS cytology



 The PPV of suspicious sonographic features has been estimated 
to range from 60% to 100% depending on the pretest probability 
of malignancy of AUS/FLUS cytology and the specific 
sonographic criteria selected in respective studies

 From the four Korean studies (overall malignancy rate 40%–
55%), the reported cancer risk in AUS/FLUS nodules with the 
high suspicion sonographic pattern is 90%–100%



 For patients with autoimmune thyroiditis, evaluation by an 
experienced thyroid ultrasonographer should be pursued in 
any patient with a suspicious thyroid examination (suspected 
nodule or significant gland asymmetry), especially if associated 
with palpable cervical lymphadenopathy

 However, due to the apparent increased probability of 
malignancy among these indeterminate categories in children, 
the task force recommends definitive surgery (lobectomy plus 
isthmusectomy) for indeterminate FNA findings in children



 category III ROM : 3.8–17.7%

 AUS-nuclear subcategory, the ROM was 10.5–28.9%

 while in AUS-other nodules, it was 2.2–12.2%.

 PTC was found twice as often among cancers in AUS-nuclear
nodules as among cancers in AUS-other nodules (61.5% vs. 
30.3%, p = 0.0082

 FTC was most often classified as category III BSRTC (56.5%) on 
FNA, mainly into its AUS-other subcategory 



 FTC accounted for 30.3% of cancers in the AUS-other
subcategory and 7.7% of cancers in the AUS-nuclear subcategory

 the presence of EU-TIRADS class 5 features resulted in an 
increase in the rate of malignancy of the nodules:

 category III—from 17.7% to 58.0%

 subcategory AUS-nuclear—from 28.9% to 78.3%

 subcategory AUS-other—from 12.2% to 40.7% 



 Hashimoto’s thyroiditis (HT), also known as chronic 
lymphocytic thyroiditis (CLT), interfere with the accurate 
cytological diagnosis of thyroid nodules

 CLT is characterized with enlarged nuclei as well as 
lymphocytic and plasma cell infiltration characterized with 
enlarged nuclei as well as lymphocytic infiltration



 In a recent study by Mulder et al a lower incidence of 
malignancy in AUS/FLUS thyroid nodules coexisting with CLT 
compared with AUS/FLUS nodules without CLT was reported

 However, patients with HT have a 2-fold higher risk of 
developing papillary thyroid carcinoma (PTC) than patients with 
thyroid nodules without HT

 In particular, in studies conducted in Asia, a higher risk of 
developing PTC in HT populations was observed compared 
with HT populations from Europe and the USA



 Even though the American Thyroid Association (ATA) 
guidelines recommend repeat FNAB for these cases, repeat 
FNAB shows 1–7% of non diagnostic results and 3.8–31.0% 
of indeterminate results

 Some studies reported that as much as 98% of indeterminate 
thyroid nodules are able to be classified as malignant or 
benign when CNB is used for follow-up analysis



 Although CNB has a risk of repeated indeterminate results, CNB 
demonstrated a summary sensitivity of 91% and specificity of 
99% by a meta-analysis, using data collected from 10 CNB 
studies with 1,733

Patients

 Although several studies revealed that CNB demonstrates no 
additional benefit to that of FNAB, the role of CNB has been 
suggested in many recent studies



 In indeterminate lesions, the combined use of repeated FNAB 
and CNB might be considered 

 meta-analysis by Suh et al demonstrated that CNB showed 
higher sensitivity (91%) in diagnosing malignancy than FNA 
(74%) and with no significant difference in specificity i.e., 99% vs. 
100% respectively, and a lower pooled proportion of non-
diagnostic results compared with FNAB (5.5% vs. 22.6%). 



 AACE/ACE/AME guidelines do not recommend the use of 
CNB in indeterminate nodules due to the limited evidence

 the lack of validated reporting systems
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