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Abstract
Objective: Thyroid nodules are common within the general 
population. Cytological analysis of fine needle aspirates 
(FNAs) of these lesions allows for identification of those that 
require further surgery. A numerical classification system is 
in place to streamline reporting. The 3a category is used for 
lesions that are neither benign nor malignant but show atyp-
ia of undetermined significance. We reviewed our use and 
clinical outcomes of Thy3a over a 4-year period. Methods: All 
thyroid FNAs performed at this institute from January 2012 
to December 2015 were identified from our laboratory infor-
mation system using SNOMED codes. Cytology was corre-
lated with histology. Results: Of the 1,259 FNAs reported at 
this institute, Thy3a constituted only 1.2% (n = 16) of all cas-
es, with a malignancy rate of 7%. Five Thy3a cases had a re-
peat FNA that was reported as Thy2 (benign), 1 as Thy1c 
(cyst), 1 as Thy3f (follicular lesion), and 1 as Thy5 (malignant). 

Six cases without repeat FNA were follicular adenomas at 
resection. Two cases were lost to follow-up. Within all thy-
roid cytology categories in this 4-year period, we had a false-
positive rate of 1.9% and a false-negative rate of 0.3%. Con-
clusions: The Thy3a subclassification has varied diagnostic 
criteria and lacks reproducibility. Despite the rare use of the 
Thy3a category at our centre, our diagnostic accuracy re-
mained high. At this time, further Thy3a cohort studies are 
required to assess the real benefits of this category.

© 2017 European Thyroid Association.
Published by S. Karger AG, Basel

Introduction

Thyroid nodules are a common finding in the general 
population with estimates of up to 50% of the population 
having a sonographically detectable thyroid lesion [1]. 
Only 5% of these are malignant, and the use of fine needle 
aspirate (FNA) cytology has allowed for a minimally in-
vasive yet diagnostically reliable means of triaging such 
lesions. Multiple cytology classification systems exist in-
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ternationally, helping to streamline the reporting of these 
specimens, allowing for guidance of clinical manage-
ment. 

In November 2009, the Royal College of Pathologists 
published a document entitled “Guidance on the Report-
ing of Thyroid Cytology Specimens,” which was revised 
in January 2016 [2]. This utilises a numerical system for 
categorical reporting and ranges from Thy1 to Thy5. 
Thy4 to Thy5 lesions are malignant or suspicious for ma-
lignancy, and the management of these lesions is usually 
taken to the multidisciplinary team meeting, with surgi-
cal intervention as a recommended outcome. The Thy3 
category, which indicates that a neoplasm is possible, is 
divided into 2 subgroups. Thy3f suggests a follicular neo-
plasm. It is not possible to use cytology to distinguish 
benign from malignant follicular neoplasms in Thy3f 
aspirates and ultimately, surgery for histological exam-
ination, to exclude capsular or vascular invasion, is usu-
ally recommended.

Thy3a includes atypical nuclear, cytoplasmic and/or 
architectural features but is insufficient to be placed in 
any of the other diagnostic categories, and so it is not pos-
sible to classify with confidence whether a lesion is be-
nign, suspicious for malignancy, or malignant. The clini-
cal management of these lesions is very difficult due to 
this undetermined risk of malignancy. 

The introduction of this Thy3a category by the Royal 
College of Pathologists parallels category III atypia of un-
determined significance (AUS) used in the American 
Bethesda system of thyroid cytology reporting [3]. 

The Thy3a category encompasses:
1. Samples in which there is architectural “atypia”, in the 

form of a mixed micro- and macrofollicular pattern 
(approximately equal proportions of each) and/or lit-
tle colloid, where a definite distinction between a fol-
licular neoplasm and hyperplastic nodule is difficult; 
useful phrasing might be that “the appearances may 
represent a cellular colloid nodule but a follicular neo-
plasm is not excluded.”

2. Sparsely cellular samples containing predominantly 
microfollicles.

3. Focal nuclear atypia or other cytological changes, 
which are most probably benign but where a papillary 
carcinoma cannot be confidently excluded.

4. A compromised specimen (e.g., obscured by blood, or 
a poorly spread smear), where some cells appear to be 
mildly abnormal but are not obviously from a follicu-
lar neoplasm or suspicious of, or indicative of, malig-
nancy.

5. Atypical “cyst lining cells.”

6. Predominance of lymphoid cells with very scanty epi-
thelium provided a lymphocytic thyroiditis has been 
excluded [2].
The rate of use of the "atypia of undetermined signifi-

cance" category will vary amongst pathologists. Studies in 
the US quote ranges varying between 3 and 6% [1, 4] in 
all thyroid FNAs. The American Bethesda system recom-
mends a 7% upper limit in AUS reporting, with a 5–15% 
implied malignancy risk [3]. 

There is little published data on Thy3a outcomes. In 
this study, we aim to look at the use of the Royal College 
of Pathologists’ Thy3a category in the 4 years since its in-
troduction in our department. We want to assess its clin-
ical applicability and rates of malignancy, and to address 
the influence it may have on the sensitivity and specific-
ity of all thyroid cytology reporting at our institution. 

Methods

Thy3a reporting commenced in our department in January 
2012. We retrospectively reviewed all thyroid FNA cytology re-
ports issued between January 2012 and December 2015. They were 
identified from our laboratory information system using SNOMED 
(Systematized Nomenclature of Medicine – clinical terms) codes. 

All of the aspirates were taken under ultrasound guidance with 
25-G needles by radiologists. There were no rapid on-site assess-
ment specimens. No specimens were drawn by cytopathologists. 

Aspirates were directly smeared and air dried. They were then 
stained with a May-Grϋnwald-Giemsa stain. A ThinPrep® Papa-
nicolaou-stained slide was also prepared on each case from a spec-
imen collected in CytoLyt® during the same procedure. Cytology 
was reported by 4 in-house cytopathologists with a particular in-
terest in thyroid FNA cytology, using the Royal College of Pathol-
ogists thyroid cytology classification. Radiological findings were 
included in the clinical history section of the pathology request 
form by the requesting radiologist.

Within our institution, all thyroid cytology cases reported as 
Thy3, Thy4, and Thy5 are individually discussed at the thyroid 
multidisciplinary team meeting. In addition, all aspirates that are 
reported as Thy2 benign but are clinically or radiologically suspi-
cious are also discussed. Disciplines in attendance include endo-
crinology (both medical and surgical), radiology, oncology, radia-
tion oncology, and pathology. The need for repeat FNA or surgery 
is discussed on a case by case basis through integration of clinical, 
pathological, and radiological findings.

All repeat FNA sampling and surgical procedures with histo-
logical outcomes were documented. Cytology was correlated with 
the final histology. Incidental occult papillary carcinomas arising 
outside the biopsied lesion were not included as false negatives. 
Thy2 aspirates were used to represent a true negative rate. Thy5 
aspirates and their histological results were used to represent true 
positive rates.

Statistical analysis was performed on Excel and MedCalcs. 
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Results

In the 4-year period, 1,259 thyroid FNAs were per-
formed on 1,096 patients. Allowing for repeat FNAs, this 
amounted to a total of 1,195 final diagnoses. The major-
ity of the lesions sampled (74%) were benign, reported as 
Thy2 or Thy2c (Fig. 1), and the use of the reporting cat-
egories over the 4 years was consistent (Table 1).

Overall, 882 aspirates were reported as Thy2, and 80 of 
these cases underwent surgery. Three of these cases were 
reported as papillary carcinoma, giving us a false-negative 
rate of 0.3%. One of the 52 Thy5 cases was a follicular ad-
enoma on resection, giving a false-positive rate of 1.9%. 
The overall sensitivity was 94.4%, and specificity was 
99.9%. The overall positive predictive value, reflecting the 
quality of cytological examination, was 98%. 

A statistical breakdown of the individual malignancy-
containing categories is shown in Table 2. Resections 
were not performed on cases that were anaplastic, lym-
phoma related, metastatic from another site, or in pa-
tients with multiple co-morbidities which rendered them 
unfit for surgery. 

Since 2012, 95 cases have been reported as Thy3, with 
16 cases reported as Thy3a (1.2%) and 79 cases as Thy 3f 
(6.2%). Seven cases from 2012 that were reported as Thy3 
but not further subclassified were excluded.

Eight of the Thy3a cases had a repeat FNA; 1 case was 
reported as Thy1c, 5 cases were Thy2, 1 was Thy3f, and 1 

was Thy5 (Table 3). The case reported as Thy3f was a fol-
licular adenoma on resection. Six cases proceeded to sur-
gery without a further FNA and were follicular adenomas 
on histology. One of these cases had an occult papillary 
carcinoma. The patient who had a Thy5 on repeat FNA 
underwent a total thyroidectomy for papillary carcinoma. 
Two cases were lost to follow-up. 

Of the 79 cases reported as Thy3f, 4 had repeat FNAs; 
2 remained as Thy3f and 2 were downgraded to Thy2. 
Following a multidisciplinary team meeting discussion, 
there were 52 surgeries, the outcomes of which are sum-
marised in Table 4. The incidence of malignancy was 7% 
(1/14) in Thy3a cases and 21% in Thy3f (11/52).

Discussion

The use of an indeterminate thyroid cytology category 
is still very much in its infancy, and the purpose of this 
audit was to analyse our use of Thy3a and its clinical out-
comes. Its introduction to our reporting classification has 
not impacted on diagnostic accuracy, with a sensitivity of 
94% and specificity of 99.9% continuing to fall within the 
Royal College of Pathologists’ guidelines of 65–98% and 
76–100%, respectively. 

We had a low rate of Thy3a usage, equating to only 
1.2% of all thyroid cytological assessments and 9.4% of all 
final Thy3 diagnoses. The rate of malignancy within this 
group was 7%: 1 case. In the January 2016 updated Guide-
lines for Thyroid Cytology from the Royal College of Pa-
thologists, the suggested rate of Thy3a usage is 5–10%, 
with a positive predictive value for malignancy of 17% [5]. 
Our usage, at 1.2%, is lower than the expected 5–10% 
quoted in the Royal College of Pathologists’ guidelines. 
Our 7% malignancy rate is also below their 17% standard. 
At another similar institution, their Thy3a study [6] re-
ported a higher incidence of Thy3a usage. This retrospec-
tive study of 748 thyroid nodules saw 109 being reported 

Thy1
11%

Thy5
4%Thy4

3%
Thy3
8%

Thy2
74%

Table 1. Percentage use of thyroid FNA category reporting over a 
4-year period

2012 2013 2014 2015

Thy1 13.7 7.1 13.0 14.8
Thy2 73.6 78.9 69.6 68.7
Thy3 6.2 5.4 9.5 10.4
Thy4 2.4 2.9 3.3 3.7
Thy5 3.4 5.7 4.6 2.4

Fig. 1. Frequency of thyroid FNA category reporting over a 4-year 
period. In the 4-year period, only 8% of cases were reported as 
Thy3. The majority of our thyroid FNAs were benign, with 74% 
reported as Thy2.
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as Thy3a with a malignancy rate of 13.4%. Their Thy3a 
usage rate of 14.5% is above the suggested rate, but their 
malignancy rate is within standards. Although these fig-
ures may reflect series size, it may also demonstrate the 
numerous diagnostic differences with lack of reproduc-
ibility within this category. Inter-observer agreement is 
generally poor for Thy3a. A 2011 study by Kocjan et al. 
[7] reported kappa values of 0.11, among expert cytopa-
thologists, for the Royal College of Pathologists’ subclas-
sification. A similar lack of standardisation is seen with 
AUS in the US. A review article published by Bongiovan-
ni et al. [8] discussed the various cytomorphological fea-
tures seen in AUS/FLUS (follicular lesion of undeter-
mined significance) reporting and concluded that there is 
marked heterogeneity within the atypia category with re-
sultant questionable reproducibility. 

Repeat FNA resulted in the reclassification of 50% of 
our Thy3a cases, with 31% of the 8 cases being reclassified 
to benign (Thy2). Repeat sampling is usually performed 
3–6 months after the initial FNA [9]. Within the Thy3f 
category, our malignancy rate of 21% is within the ex-
pected Royal College of Pathologists’ guideline of 15–30% 
[4] and similar to the rates seen with the Bethesda system. 
Our malignancy rate in Thy3a lesions is lower than that 
of Thy3f, and this observation has been documented in 
the literature [10]. Although falling under the indetermi-
nate Thy3 category, and unlike Thy3a, Thy3f diagnoses 
are generally more straightforward both cytologically and 
in terms of management. The study by Kocjan et al. [7] 
reported improved agreement within Thy3f over Thy3a, 
with a kappa value of 0.59 amongst expert cytopatholo-
gists. In addition, there are clear guidelines for Thy3f 
management, usually resulting in a diagnostic thyroid lo-
bectomy [11].

In our practice, we have a very low rate of Thy3a cat-
egory use. This has not impacted negatively on our sensi-
tivity or specificity and has not influenced our diagnostic 
accuracy. How useful this category is remains to be seen. 
At this time, lack of reproducible criteria with variation 
in rates in various practices raise doubts about its use. The 
purpose of thyroid cytological classification is to stream-

Table 2. Sensitivity, specificity, and positive predictive values (PPV) for disease subcategories

Patients, 
n

Surgeries, 
n

Malignancies, 
n

Sensitivity 
calculationa

Sensitivity, 
%

Specificity, 
%

PPV, 
%

Thy3a 16 7 1 1/4 25 99.3 14.3
Thy3f 79 54 11 11/14 78.6 95.3 20.4
Thy4 38 21 11 11/14 78.6 98.9 52.4
Thy5 52 36 35 35/38 92.1 99.9 97.2

a Sensitivity = true malignancies/true malignancies + Thy2 false negatives (n = 3).

Table 3. Outcomes of Thy3a cases from January 2012 to December 
2015

Repeat FNA results Histological diagnosis

Thy3a → Thy1c No surgery
Thy3a → Thy1 → Thy2 No surgery
Thy3a → Thy2 No surgery
Thy3a → Thy2 No surgery
Thy3a → Thy2 No surgery
Thy3a → Thy2 No surgery
Thy3a → Thy3f Follicular adenoma
Thy3a → Thy5 Papillary carcinoma 

(2 foci: 9 mm, 4 mm)
Not repeated Follicular adenoma
Not repeated Follicular adenoma
Not repeated Follicular adenoma
Not repeated Follicular adenoma
Not repeated Follicular adenoma
Not repeated Follicular adenoma (with a 6-mm 

micropapillary carcinoma)
Not repeated Lost to follow-up
Not repeated Lost to follow-up

Table 4. Outcomes of Thy3f surgical cases from January 2012 to 
December 2015

Cases, n Histological diagnosis

30a Follicular adenoma
7 Follicular carcinoma
4 Papillary carcinoma, follicular variant

11a Benign (multinodular goitre, Hashimoto thyroiditis, 
nodular hyperplasia)

a One case had an occult micropapillary carcinoma.
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line cytological reporting and patient management. In 
our experience, most cases possibly classifiable as Thy3a 
can be adequately assigned to Thy2, Thy3f, or Thy4 with-
out impacting on diagnostic accuracy. Yassa et al. [1] de-
scribed indeterminate groups as a “disservice” to patients, 
requiring further FNA sampling before a decision on sur-
gical intervention can be confidently ascertained. All our 
Thy3a cases that had had a repeated FNA resulted in a 
different, more useful categorisation on the repeat. Ad-
ditional studies which involve large Thy3a cohorts are re-
quired in order to distinguish the clinical relevance of this 
subclassification. We suggest that the Thy3a category be 
critically analysed to establish the appropriate frequency 
and real benefit of this diagnostic category.

The use of molecular panels [12] may greatly assist in 
the identification of malignant thyroid cancers, allowing 
for more definitive preoperative diagnoses for indetermi-

nate nodules in the near future. Studies on BRAF and 
RET/PTC suggest that those patients with Thy3 nodules 
who are mutation positive would be strong candidates for 
total thyroidectomies and that lobectomies are a more ap-
propriate surgical management in those who are muta-
tion negative [13]. These advances may make debates 
about cytological subclassification less relevant in future.

In conclusion, the Thy3a diagnosis is rarely used in our 
practice without impacting on accuracy. This raises the 
question of the clinical usefulness of this diagnosis which 
we feel should be further investigated in larger series.
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