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Chapter 2

Comparison of Diagnostic Systems: The American, British, Italian, and 
Japanese Reporting Systems of Thyroid FNA Cytology

Kennichi Kakudo, Zhiyan Liu and Kaori Kameyama

1.	 History of Diagnostic Systems in Different Countries
In the 2000s, the most popular reporting system of thyroid fine needle aspiration 

(FNA) cytology was the one recommended by the Papanicolaou society published in 1996 (1). 
It had a single indeterminate category (Follicular Neoplasm: FN), with many cytopathologists 
modifying it to their own institutional systems, which may have led to significant problems 
for clinical doctors on how to decide the clinical management of their patients. In 2008, 
the National Cancer Institute of the United States proposed a new reporting system for 
thyroid FNA cytology, the American (so-called Bethesda) system, in which standardization 
of terminologies, clinical managements and risks of malignancy were established (2). This 
diagnostic system sub-classified the indeterminate category into low-risk (AUS/FLUS) and 
high-risk (FN) categories (2, 3). Following this recommendation, the United Kingdom Royal 
College of Pathologists (the British system) (4) and Italian Societies of Endocrinology and 
the Italian Society for Anatomic Pathology and Cytology joint with the Italian Division of the 
International Academy of Pathology (the Italian system) (5) updated their diagnostic schema 
to be comparable with the American system. These were again updated in 2014 (6, 7). The 
Japan Thyroid Association (JTA) published its clinical guidelines for thyroid nodules in 2013 
(8), which included a reporting system for thyroid cytology (the Japanese system), based 
on diagnostic systems used in high volume thyroid centers in Japan (9, 10). This system is 
characterized by more self-explanatory terminologies, and its principle of sub-classification 
(follicular pattern and papillary carcinoma lineages) of the indeterminate category, differing 
from other systems. 

2.	 Differences among the Four National Systems (Table 1)
All four national reporting systems are comparable with one another, as shown in 

Table 1 (11, 12). However, there are slight, but significant, differences among them. First, 
cystic samples with fewer than 6 follicular cell clusters are classified into the non-diagnostic 
(Inadequate) category in the American system (2, 3). It is because the 2015 ATA guideline does 
not recommend FNA cytology to purely cystic nodule therefore cystic cytology samples in the 
American system usually have solid part suspicious for PTC. On the contrary, these samples 
are classified into benign category in the Japanese system (9), because majority of them are 
from pure cystic nodules. Repeat examination of all cystic samples with fewer than 6 follicular 
cell clusters is not justified in the TIR 1C category in the Italian system (6, 11) and the Thy 1C 
category in the British systems (7) due to its extremely low-risk nature (equal to or less than 
benign category). (Please refer to Supplemental Chapter 3) It is also stated in the 2015 ATA 
guideline, although an FNA specimen found to have abundant colloid and few epithelial cells 
may be considered nondiagnostic, this is also likely a benign biopsy. Second, the American 
system recommends limiting the percentage of cases diagnosed as AUS/FLUS (low-risk 
indeterminate category) to less than 7%, stating that overuse of this low-risk category as a 
wastebasket should be avoided (2). These strict target numbers for the low-risk and high-risk 
categories were not emphasized in the other reporting systems, although a proportion of less 
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than 20% of indeterminate diagnoses was recommended by the Papanicolaou society in 1996, 
which has been maintained as a common standard in all systems (1). The third characteristic is 
the different diagnostic criteria of the high-risk indeterminate (TIR 3B) category in the Italian 
system compared with the American and British systems. A significant degree of nuclear 
atypia serves as an inclusion criterion of the high-risk category (TIR 3B), and the risk of 
malignancy of the low-risk category (TIR 3A) in the Italian system was reported to be slightly 
lower (5-10%) than those (5-15%) of the American and British systems (6, 11) (please refer to 
Supplemental Chapter 1). The fourth is the manner in dividing the indeterminate category. In 
the Japanese system, the indeterminate category is divided into the follicular adenoma (FA)/
follicular carcinoma (FTC) lineage and the PTC lineage, differing in principle from the other 
three diagnostic systems, where the indeterminate category is divided into low-risk (TIR 3A 
in the Italian, Thy3a in the British, and AUS/FLUS in the American systems) and high-risk 
(TIR 3B in the Italian, Thy 3b in the British, and FN in the American systems) categories, 
regardless of presence or absence of PTC type nuclear features (PTC-N). This difference was 
further demonstrated when a significant number of PTC type malignancies were found in 
both the low-risk and high-risk categories in the Italian, British, and American systems (2-7), 
whereas the majority of PTC cases were found in the indeterminate B: others (PTC-lineage) 
category in the Japanese system (9, 13-15). Sugino et al. reported that the risk of malignancy 
in the indeterminate A category was 283/779 (36.3%), and only 61/235 cases (26.0%) of PTC 
were classified as indeterminate A. On the other hand, they reported that while the risk of 
malignancy in the indeterminate B (Others) category was 202/270 (74.8%), and the majority 
of PTC cases (174/235, 64.4%) were classified into the indeterminate B (15) category. In the 
Japanese system, the distinction between PTC type and FTC type malignancies can be more 
accurately achieved in cytology due to application of stricter criteria for PTC-N in both the 
histological and cytological diagnoses by Asian pathologists (16-22). 

Encapsulated non-invasive follicular pattern lesions with subtle (incomplete and 
questionable) nuclear changes of PTC are traditionally classified into the benign category in 
Asia, either as hyperplastic nodules or follicular adenomas (17-22). This diagnostic attitude 
by Asian pathologists has helped accommodate a recent reclassification and renaming of the 
non-invasive encapsulated follicular variant of PTC into the benign precursor tumor category 
NIFTP (non-invasive follicular thyroid neoplasm with papillary-like nuclear features) by 
Nikiforov et al. (23), as is the case with previously proposed borderline tumor terminologies, 
such as well-differentiated tumor of uncertain malignant potential (WDT-UMP) by Williams 
(24) and well-differentiated tumor with uncertain behavior (WDT-UB) by Liu et al. (20, 25) 
(please refer to Chapters 1 and 6).

3.	 How to Subclassify Indeterminate Thyroid Nodules, and the Principle of the 
Japanese System (Figure 1)

The American, Italian, and British systems subclassify the indeterminate category 
into low-risk and high-risk categories (Table 1). Their morphological criteria were established 
regardless of presence or absence of PTC type nuclear features. As a result, a significant 
proportion of the malignancies in both the low-risk and high-risk categories are PTCs (2-7). 
There are a number of explanations as to why PTCs are found in the follicular pattern lesions 
of the indeterminate category (FN in the American system, Thy 3f in the British system, and 
TIR 3B in the Italian system). The most accepted explanation is that this is due to the lax 
criteria for PTC-N in the histological diagnosis of encapsulated non-invasive follicular variant 
PTC; the presence of subtle PTC-N in this variant is not uncommon, and may lead to diagnosis 
of FN rather than PTC by cytology (2-4). The authors of this chapter believe it is important 
to separate the two different lineages (FA/FTC and PTC) using stricter criteria for PTC type 
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nuclear features, because the two types of well-differentiated follicular cell carcinomas have 
different molecular alterations in their carcinogenesis, which should be useful for molecular 
diagnosis. In addition, encapsulated follicular variant PTCs that have subtle PTC-N belong 
to the FA/FTC lineage, and do not harbor BRAF mutation or RET/PTC rearrangements (20, 
26, 27) (please refer to Chapters 6 and 29). This distinction should also be useful for deciding 
clinical management, because their treatment strategies are different (28).

In the Japanese system, follicular pattern lesions without PTC type nuclear features 
(Indeterminate A: Follicular Neoplasm) are further sub-classified into A1: favor benign, 
A2: borderline, and A3: favor malignant (Figure 1), with a scoring system developed by 
Kameyama et al. (14) using three parameters (cellularity, nuclear overlapping, and nuclear 
atypia). Several studies from Japan have reported successful stratification of resection rates and 
risks of malignancy using this system (13-15, 29). Cases with PTC type nuclear features are 
also risk-stratified into three categories (Figure 1), Indeterminate B (40-60% risk), Malignancy 
suspected (more than 80% risk), and Malignancy (more than 99% risk), using strict criteria 
of PTC type nuclear features. With use of these criteria, Kameyama et al. were successful in 
differentiating PTC and FTC in their indeterminate categories (14).

Risk
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

10-15%: Baseline risk of Malignancy
2-8%  risk: Incidental papillary micro-
carcinoma in general population.

FA/FTC Lineage (without PTC-N) PTC Lineage (with PTC-N)

Malignancy
Malignancy suspected

Indeterminate B: others
(non-follicular pattern lesions)

Indeterminate A: FN
without PTC-N 
A3: Favor Malignant

A2: Borderline
A1: Favor Benign 

Fig 1: Risk of malignancy in the indeterminate A (follicular 
neoplasms) and B (others) in the Japanese System

Figure 1. Risks of malignancy in Indeterminate A (Follicular Neoplasm: FA/FTC Lineage) and B 
(Others: PTC Lineage). On the left side, follicular pattern lesions without PTC type nuclear features 
(Indeterminate A: Follicular Neoplasm) are sub-classified into A1: favor benign, A2: borderline, and 
A3: favor malignant. Their risks of malignancy were reported to be 5-15%, 15-30%, and 40-60% using 
three parameters (cellularity, nuclear overlapping, and nuclear atypia). On the right side, cases with 
PTC type nuclear features are also risk-stratified into three categories, Indeterminate B (40-60% risk), 
Malignancy suspected (more than 80% risk), and Malignancy (more than 99% risk). These numbers 
are higher than those of the other three reporting systems, because strict criteria of PTC type nuclear 
features were applied for the cytological diagnosis, not just the histological diagnosis. 

4.	 Clinical Management of Patients with Indeterminate Nodules 
The American and Italian systems recommend a diagnostic lobectomy for all patients 

with high-risk (FN in the American system and TIR 3B in the Italian system) indeterminate 
nodules (1-4, 6, 30). In this regard, FNA may be thought of as a screening test selecting 
patients for surgery with higher probability of malignancy, although this clinical management 
has been reported to result in overtreatment for the majority (more than 75%) of patients, 
because they had benign nodules. Advising diagnostic surgery for all patients with high-risk 
indeterminate nodules may result in a high proportion (60-80%) of surgery and a 15-30% 
risk of malignancy in surgically-treated patients with high-risk indeterminate nodules (31-
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33). It should be noted that all cases with indeterminate thyroid nodules (Thy 3a, Thy 3f, and 
Thy 4) in the British system are referred to so-called multidisciplinary team discussions to 
determine more appropriate clinical management (5, 7). In the JTA clinical guidelines, patients 
with indeterminate thyroid nodules are also recommended to undergo further triage with 
other clinical tests to minimize unnecessary diagnostic surgeries for those who actually have 
benign nodules (8, 9). This is a completely different approach from the clinical management 
of the American and Italian systems. If all patients with indeterminate cytology are advised to 
undergo diagnostic surgery immediately and unselectively, then the efforts of sub-classification 
of indeterminate A (FN), as in the Japanese system, or the use of multidisciplinary meetings, 
as in the British system, should not be necessary. Alternatively, emphasis should be placed 
on stricter diagnostic criteria of the high-risk (FN) category to reduce the proportion of this 
category and to avoid diagnostic surgery in patients with benign follicular pattern lesions (34, 
35). Abele and Levine suggested that compared with their experience of 5%, the 15% national 
rate of the high-risk indeterminate category (FN) was in large part due to overdiagnosis (34), 
and a stricter approach is essential if patients with high-risk indeterminate nodules are sent to 
the operation room immediately and unselectively. The Japanese and British systems have set 
up a different strategy to reduce the overtreatments of patients, demonstrating that integrated 
clinical examination and watchful follow-up of thyroid nodules can spare many patients 
with benign nodules from diagnostic surgery. The authors of this chapter believe that this 
process may also assuage cytopathologists’ anxiety over how to reduce the rate of missing 
FTC type malignancies in the benign category (9). This is because FTC cases with mild 
cellular abnormality and the absence of an altered architectural pattern, cell crowding, and/or 
a microfollicle formation may be placed in the indeterminate A1 (FN: favor benign), and these 
patients can be followed up without surgical intervention and be advised to undergo diagnostic 
surgery only when other clinical tests reveal malignant characteristics. This ultimately helps 
reduce missed diagnoses of FTC cases with mild cellular abnormality (please refer to Chapters 
19 and 20).

5.	 Which Reporting System Has Better Performance?
The performance of these reporting systems likely depends on the manner of triaging 

patients with thyroid nodules as well as the decision making process of clinical management 
of patients with indeterminate nodules. Reports from Asian countries have demonstrated 
that the application of strict triage criteria preoperatively using integrated clinical tests for 
patients with indeterminate cytology may result in a low resection rate and a high proportion 
of malignancies in patients with indeterminate cytology (13-15, 22, 29). In clinical practice, 
if avoidance of missing a malignancy is the highest priority, as opposed to minimization of 
patient overtreatment, diagnostic surgery should be advised for patients with indeterminate 
nodules, because histological examination is ultimately necessary to determine whether the 
nodule is benign or malignant. Under such circumstances, higher resection rates and lower 
malignant risks have been reported in those with indeterminate nodules (31, 34, 35). Whatever 
reporting system is chosen to be used, the clinical management of patients with thyroid 
nodules is ultimately decided between the clinical doctors (endocrinologists and endocrine 
surgeons) and the patient, which significantly impacts the resection rates of thyroid nodules 
and their risks of malignancy. Although these numbers are measures of performance, they are 
dependent on the clinical guidelines applied to the patients. Thus, the thyroid FNA cytology 
reporting system remains only one of the decisive factors for obtaining a good performance 
in clinical practice of thyroid tumors. The increased role of conservative management using 
molecular testing and clinical/radiologic risk stratification is emphasized in the most recent 
edition of 2015 American Thyroid Association clinical guidelines, and all international 
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diagnostic systems for reporting thyroid cytology come close more and more, and, I believe, 
they will have only negligible differences soon (28).

Conclusion
An alternative approach for establishing good performance in thyroid cytology is a 

second opinion consultation with experts to establish more definitive diagnoses. This textbook, 
Thyroid FNA Cytology, Differential Diagnoses and Pitfalls, is designed to provide helpful 
consultation and guarantees better performance in the differential diagnoses of difficult cases. 
It also presents high quality evidence and helpful instructions on how to avoid the pitfalls of 
cytology practice, regardless of the reporting system used. 
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Chapter 3

Pitfalls in the Diagnosis of Papillary Thyroid Carcinoma

Xin Jing and Claire W. Michael

Clinical History
A 10 year-old male presented with a two-year history of an enlarged neck, which was 

concerning for thyroid mass. He denied weight change, chills, excessively warm, diarrhea, 
constipation, sweatiness, anxiety, and palpitations. His mother stated that he had difficulty 
keeping up with his siblings and tired a little more easily. 

Clinical Tests
TSH measured 1.6 (reference range: 0.30-5.50 mU/L), thyroid peroxidase antibody 

measured 35 (reference range: 0-30 IU/mL), and free T4 measured 1.39 (0.76-1.70 ng/dL).

Ultrasound Findings
The right thyroid contained a complex cyst measuring 2.1 cm (transverse) x 3.2 cm 

(superior-inferior) x 1.3 cm (anterior-posterior). Color Doppler demonstrated vascularity in the 
periphery. Central vascularity was not evident. Multiple non-shadowing punctate echoes were 
present throughout the complex cyst (Figure 1).

Figure 1. Ultrasound examination of 
the neck reveals a right thyroid nodule.

Cytological Findings
An ultrasound-guided fine needle aspiration (FNA) of the right thyroid nodule was 

performed with preparations of Diff-Quik- and Papanicolaou-stained conventional smears. 
Review of the Diff-Quik-stained conventional smears showed a cellular aspirate consisting 
of lymphocytes and follicular cells, which were arranged as single cells and/or irregular 
fragments/sheets (Figure 2). Some of the latter had a syncytial configuration with unevenly 
distributed nuclei (Figure 3). Various shaped nuclei (round, oval, or elongated) and nuclear 
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enlargement were evident. Some cells contained abundant cytoplasm, mimicking Hurthle cells 
(Figure 4). Detailed nuclear features were better appreciated upon examining the Papanicolaou-
stained conventional smears, including an irregular nuclear membrane, pale chromatin, and 
distinct nucleoli (Figures 5 and 6). In addition, intranuclear grooves were occasionally seen 
(Figure 7). However, no intranuclear pseudoinclusions (NCI) were identified.  

Differential Diagnoses
1.	 Benign hyperplastic nodule 
2.	 Lymphocytic (Hashimoto’s) thyroiditis 
3.	 Follicular neoplasm/Hurthle cell neoplasm 
4.	 Suspicious for papillary thyroid carcinoma (PTC) 
5.	 PTC, including its variants

Figure 2. The aspirate is cellular with 
background lymphocytes, and single 
and irregular sheets of follicular cells. 
(Conventional smear, Diff-Quik stain, 
x100)

Figure 3. Syncytial sheets with 
unevenly distributed nuclei. 
(Conventional smear, Diff-Quik stain, 
x400)
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Figure 4. Various shaped nuclei 
(round, oval, or elongated) and nuclear 
enlargement are evident. Some 
cells contain abundant cytoplasm, 
mimicking Hurthle cells. (Conventional 
smear, Diff-Quik stain, x400)

Figures 5 and 6. Irregular nuclear 
membrane, pale chromatin and 
distinct nucleoli are appreciated. 
(Conventional smear, Papanicolaou 
stain, x400)
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Figure 7. Intranuclear grooves 
are noted. (Conventional smear, 
Papanicolaou stain, x400)

Discussions
It has been widely accepted that FNA is a useful triage method in distinguishing 

neoplastic/malignant nodules from non-neoplastic/benign nodules of thyroid. Greater 
than 90% of diagnostic accuracy has been reported while utilizing FNA to detect PTC (1). 
Cytomorphological features associated with PTC have been well defined and The Bethesda 
System for Reporting Thyroid Cytopathology (TBSRTC) provides diagnostic criteria of PTC 
along with imaging illustrations and explanations. Briefly, the cytomorphological features of 
PTC include hypercellularity, papillae and/or syncytial tissue fragments, nuclear enlargement, 
oval or irregular shaped nuclei with crowding/overlapping/molding, intranuclear longitudinal 
grooves and NCIs, powdery chromatin, marginally located micronucleoli, psammoma 
bodies, and multinucleated giant cells (please refer to Chapters 4 and 5) (Tables 1 and 2) (2). 
It is noteworthy to mention that none of these features itself is specific for PTC. We have 
encountered benign hyperplastic nodule with monolayer sheets and/or papillary fragments 
of follicular cells, intranuclear grooves, and/or rarely NCIs; Hurthle cell-containing nodules 
(i.e. Hashimoto’s thyroiditis and Hurthle cell neoplasm) with NCIs; and benign hyperplastic 
nodule with suboptimal preparation of smears showing foci of pale nuclei that mimic pale 
nuclei with powdery chromatin. Similarly, Kini reported three aspirates obtained from 
Hashimoto’s thyroiditis that contained NCIs (3) (please refer to Chapter 13). Faquin et al. 
identified nuclear enlargement, nuclear grooves, fine chromatin, and distinct nucleoli, as well 
as rare nuclear crowding and NCI in cyst-lining cells (4) (please refer to Chapters 5 and 7). 
Other investigators also suggested that the presence of occasional intranuclear grooves should 
be interpreted as a non-specific finding (5-7). Overall, extreme cautions should be excised 
in the assessment of specimens with single or a few of the PTC-related features in order to 
avoid misinterpretation of these specimens as PTC. In addition, it is not uncommon that NCIs 
may be easily appreciated in other malignant neoplasms involving the thyroid, i.e., medullary 
thyroid carcinoma and metastatic melanoma to the thyroid. (please refer to Chapters 15 and 
16)

There are limited literatures focusing on diagnostic pitfalls associated with FNA 
cytology of PTC. Generally, the presence of overlapping cytological features between PTC 
and non-PTC, as well as the over-interpretation of certain PTC-associated features are 
contributing factors to misdiagnosis of PTC. We previously performed a retrospective review 
of 22 thyroid aspirates with a histology-proven false diagnosis of PTC and identified several 



34

pitfalls attributed to the misdiagnosis. The pitfalls included misinterpretation of papillary-
like tissue fragments and/or monolayer sheets with honeycomb arrangement as syncytial 
fragments/sheets (please refer to Figure 6 in the Chapter 4), over-interpretation of suboptimal 
intranuclear grooves or rare NCIs, while other PTC-associated features were minimal or 
absent, and misinterpretation of the elongated or spindle cells that actually represented atypical 
cyst lining cells (8) (please refer to Chapter 7). Others have reported cases of histology-proven 
Hashimoto thyroiditis being over-interpreted as PTC (please refer to Chapter 13). The authors 
of these studies demonstrated the pitfalls leading to over-diagnosis of PTC, including powdery 
chromatin, occasional nuclear grooves or pseudoinclusions, and a paucity of background 
lymphocytes. Furthermore, it was indicated that appreciation of lymphocytes infiltrating 
follicular groups is a helpful approach to avoid over-diagnosis of Hashimoto thyroiditis as 
PTC (9, 10). In addition, one study retrospectively reviewed three cases in which cytologic 
evaluation raised suspicion PTC and the subsequent thyroidectomy revealed solitary papillary 
hyperplastic nodule. The retrospective review of the FNA specimens showed worrisome 
cytologic findings including broad flat sheets, 3-dimensional clusters, nonbranching papillae 
with transgressing vessels, as well as mild to moderate nuclear pleomorphism and occasional 
intranuclear grooves. The authors pointed out that the presence of short nonbranching papillae, 
watery and inspissated colloid plus lack of NCIs may be useful features of distinguishing 
solitary papillary hyperplastic nodule from PTC (11). Last but not the least, Pusztaszeri et al. 
reported a case of histology-proven primary Langerhans cell histiocytosis of the thyroid in 
which FNA specimen was interpreted as suspicious for PTC due to the finding of cells with 
nuclear enlargement, pale chromatin, and prominent nuclear grooves (12).  

Besides aforementioned over-interpretation phenomenon, under-interpretation 
of variants of PTC poses a challenge to practicing cytopathologist as the classic features 
associated with PTC may appear subtle in some of these variants (please refer to Chapters 6, 
9 and 10). Among all variants of PTC, the follicular variant is the most common one, in which 
FNA smear may display predominantly architectural atypia manifested by a microfollicular 
pattern, while PTC-associated nuclear features are inconspicuous. It is not uncommon that 
such variant is interpreted as follicular neoplasm rather than PTC (please refer to Chapters 
4 and 6). Nonetheless, there has been an on-going discussion of reclassifying non-invasive 
follicular variant of PTC, which however, is beyond the scope of current discussion (please 
refer to Chapters 4-6). 

Histological Diagnosis
A total thyroidectomy was subsequently performed. Gross examination of the right 

thyroid lobe revealed a 2.6 cm nodule, which abutted the anterior and isthmus margins (Figure 
8).   Microscopic examination demonstrated morphological features consistent with PTC, 
mixed follicular and Hurthle cell variant (Figure 9).
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Figure 8. Gross examination 
of the right thyroid lobe 
revealed a 2.6 cm nodule.

Figure 9. Microscopic 
examination identified 
morphological features of 
PTC, follicular and Hurthle cell 
variants. (H&E stain, x400)
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656. The New Tumor Entity “NIFTP”

Figure 7. Gross appearance of the thyroid tumor (cut surface after formalin fixation), showing an 
encapsulated nodule, 18 mm in diameter, ivory-white in color, and solid with hemorrhage and cystic 
change. 

Figure 8. Low (A, x100) and high (B, x400) magnifications of the tumor, showing the well 
encapsulation by a thin fibrous capsule. Note follicular but not papillary growth pattern. These follicles 
are composed of atypical follicular cells with large irregular nuclei.

A B
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Figure 9. Incomplete 
nuclear inclusions or 
vacuoles are indicated 
by blue arrows. 
Note the irregular 
nuclear contour and 
hyperchromatic nuclear 
chromatin (x400).

Figure 10. Blue 
arrows indicate nuclear 
vacuoles in irregular 
nuclei. Note the pure 
follicular growth pattern 
(x400). 

Explanatory Notes:
PTC is a malignant follicular cell tumor characterized by distinctive nuclear features. 

Follicular variant PTC (FVPTC) is the most common sub-type of PTC, which is characterized 
by PTC type nuclear features (PTC-N) and a follicular (non-papillary) growth pattern. There 
are debates on diagnostic criteria of this variant and observer variation between benign FA and 
malignant FVPTC has been reported to be significant (5-7). The Memorial Sloan-Kettering 
Cancer Center group has clarified that there are three sub-types of FVPTC that have different 
genetic profiles and different biological behaviors (8-10). None of the 57 cases of non-invasive 


