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Introduction

Ultrasound assessment of thyroid nodules provides a reli-
able and reproducible assessment of whether a nodule is 
likely to be malignant. It is only recently that a validated 
ultrasound classification of nodules (U1–U5) has made 
comparisons of such assessments possible [1, 2].

Approximately 40% of the population have one or more 
thyroid nodules, but thyroid cancer is rare, representing 1% 
of all malignancies with 2700 new cases and 250 deaths 
recorded in the UK in 2011 [3]. The incidence of thyroid 
cancer is rising over time mainly due to better diagnostic 
modalities and incidental findings of micropapillary thy-
roid cancer [4]. Surgery remains the mainstay of treatment 
for thyroid cancer. Over-investigation and over-treatment 
of early thyroid cancer remain a significant concern, and 
molecular genetic studies are underway to distinguish 
aggressive thyroid neoplasms from the ones that exhibit 
indolent behaviour [5]. Current clinical risk stratification 
tools in use include consideration of age, size of tumour, 
multifocality, and nodal status [1, 6, 7].

Thyroid cytopathology has been the cornerstone of thy-
roid nodule assessment for years. Reported sensitivity and 
specificity range from 60 to 95%. Multiple validated clas-
sification systems are available, the most commonly used in 
the UK being the Thy classification 2007 [1, 3]. Worldwide, 
the Bethesda System for reporting thyroid pathology is 
commonly used [8]. The classifications are interchangeable 
in clinical practice. The reported risk of malignancy associ-
ated with each Thy grade is as follows: Thy 1 (Bethesda I), 
non-diagnostic (4%), thy 2 (Bethesda II), benign (0–3%), 
Thy3a (Bethesda III, atypical, 5–15%), Thy3f (Bethesda 
IV, suspicious of follicular neoplasm, 15–30%), Thy 4 
(Bethesda V, suspicious of malignancy, 60–75%), and Thy 
5 (Bethesda VI, diagnostic of malignancy, 97–99%) [3, 8]. 
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Consequently, suggested management for each of these cat-
egories is as follows, taking into account patient and local 
MDT preferences: Thy 1/Bethesda I, repeat FNA; Thy2/
Bethesda II, clinical follow-up/repeat FNA at interval; 
Thy3a/Bethesda III, repeat FNA. Thy3f/Bethesda IV, sur-
gical lobectomy; Thy4/Bethesda V, lobectomy or total thy-
roidectomy; and Thy5/Bethesda VI, total or near-total thy-
roidectomy [1].

Recent BTA guidelines suggest that all patients being 
investigated for possible thyroid cancer should undergo 
ultrasound guided FNA of the neck [1], and our thyroid 
cancer MDT has recently introduced routine review of 
U-grading of all ultrasound neck scans performed for thy-
roid nodules. However, the clinical significance and prog-
nostic value of intermediate ultrasound grades (U3–U4) 
remain uncertain, and decision making becomes difficult 
when conflicting FNA cytology is present (e.g., U4 grade 
with Thy2/Bethesda II cytology). Currently, our MDT 
uses cytology as the primary decision-making tool and a 
suspicious ultrasound grade would warrant a repeat FNA, 
although there is good evidence that ultrasound alone is 
highly sensitive and specific for detecting malignancy [9, 
10]. This retrospective study aims to evaluate the utility of 
ultrasound grading in the context of investigating thyroid 
nodules and to produce an estimate of risk of malignancy 
when U-grade and Thy classification of nodules are consid-
ered in combination, which will enable a better risk stratifi-
cation and informed patient choice.

Methods

Ethical considerations

This is a retrospective study involving review of 
anonymised case records. No patient identifiable data are 
included, and ethical approval is not required.

The study included 99 patients, whose case was dis-
cussed at the regional thyroid cancer MDT between August 
2014 and May 2015. The case notes were reviewed by three 
independent clinicians and data collected on patient demo-
graphics, FNA cytology, ultrasound grading, tumour stag-
ing (if applicable), surgical procedures, operative histology 
(if available), and MDT recommendation.

US FNA were carried out by experienced head and neck 
radiologists who classified nodules according to U-criteria 
[1]. Suspicious US features for thyroid nodules were ‘taller 
than wide’, ill-defined margins, hypoechogenicity, and 
microcalcification.

FNA was carried out, where there is clinical suspicion. 
Nodules with a benign ultrasound appearance (U2) were 
not subject to FNA unless there is additional clinical indi-
cation as per BTA guidelines.

FNAc results were reported by one of three thyroid cyto-
pathologists according to the thy classification. All cases 
with thy3/4/5 (Bethesda III, IV, V, and VI) cytology had 
slides reviewed centrally. If there is disagreement between 
the pathologists, cytology, and histology, slides were sent 
out for an external opinion.

US and FNA grades were correlated with post-operative 
histology where available. Incidental finding of micropap-
illary cancer where this is unrelated to the nodule being 
investigated is excluded. The Chi-square and Fisher’s 
exact tests were used to compare cancer rates between two 
groups. All statistical analyses were carried out on R [11].

Results

A total of 99 patients were included in the final analysis. 
The age at diagnosis ranged from 24 to 88, with a mean 
age of 52. 63 patients underwent surgery and had a histo-
logically confirmed diagnosis. The rest remain under clini-
cal follow-up. No patients died during the 8 month study 
period. There were 35 cancer diagnoses in the final sample, 
of which 14/35 (40%) were papillary, 16/35 (46%) were fol-
licular, and 5/35 (14%) were anaplastic, medullary, or lym-
phoma. The relatively high rate of cancers in comparison 
with benign histology is due to the study being conducted 
in a cancer MDT setting, where only cases with cytology 
thy3f (Bethesda IV) and above is routinely reviewed. Inci-
dental findings of micropapillary carcinomas were not rou-
tinely reviewed at MDT and this accounts for the relatively 
high proportion of follicular carcinomas in our study.

Fine needle aspiration findings

In our study, 96/99 patients had at least one graded fine 
needle aspiration cytology. 13% were thy 1/Bethesda I, 10% 
were thy 2/Bethesda II, 25% were thy3a/Bethesda III, 38% 
were thy3f/Bethesda IV, and 10% were thy4/5 (Bethesda 
V and VI). In the thy3a category, 7/25 repeat FNAs were 
thy3a (Bethesda III), whereas 3/25 were downgraded to 
thy2/Bethesda II on second aspirate. For thy3f/Bethesda 
IV lesions, five repeat aspirates were thy3a/Bethesda III 
and one was downgraded to thy2/Bethesda II. No thy4/5 
(Bethesda V/VI) nodules had repeated aspiration.

The cytology results were correlated to surgical histol-
ogy. 100% of thy4/5 (Bethesda V/VI) lesions were malig-
nant. 20% of Thy3a (Bethesda III) lesions were malignant, 
and 34% of thy3f (Bethesda IV) lesions were malignant. 
The thy3a/thy3f (Bethesda III/IV) malignancies are mostly 
follicular carcinomas, and the thy4/5 (Bethesda V/VI) 
lesions are mostly papillary/medullary cancers. These fig-
ures are broadly in line with published data.
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US grading findings

74 of 99 patients had a U-grading on their ultrasound 
report. Of these, 10 were U2, 41 U3, 19 U4, and 3 in the 
U5 category (Table 1). In the U3 category, 19/41 patients 
had histological correlation and 4 of 19 were malignant. 
In the U4 category, 14/19 had histology and 10 of the 14 
were malignant. 100% of the U5 lesions were malignant. 
The MDT recommendations for U3, U4, and U5 lesions 
were as follows: U3: 73% hemithyroidectomy, 27% repeat 
US/FNAC and U4/U5: 100% hemithryoidectomy or total 
thyroidectomy.

Combined FNA/US findings

The most interesting sub-categories are thy3a/U3, thy3f/
U3, and thy3f/U4, as highlighted in Table 1.

Thy3a (Bethesda III)/U3 is a low clinical suspicion cate-
gory. Only 3/13 underwent surgery, and all three had benign 
lesions. Of the 16 patients with a Thy3f (Bethesda IV)/U3 
nodule, 11/16 underwent surgical resection, of which 2/11 
had a thyroid malignancy (18%). The Thy3f (Bethesda IV)/
U4 category carried much higher risk of malignancy. 9/11 
had surgery, of which 6/9 had cancer (67%), see Fig.  1. 
The vast majority was follicular carcinoma. There is nearly 
a threefold difference in risk of malignancy between the 
thy3f (Bethesda IV)/U3 and thy3f (Bethesda IV)/U4 cate-
gories (p value = 0.028, significance level <0.05). There is 
no significant difference in rates of malignancy between the 
thy3a (Bethesda III) and thy3f (Bethesda IV)/U3 groups 
(p = 0.73, significance level <0.05).

Discussion

Thyroid nodules with intermediate gradings are difficult 
to manage in clinical practice. A majority of thy3a/thy3f 
(Bethesda III/IV) nodules will be benign, and large num-
bers of patients may have been subjected to surgery for 
investigation of benign disease. Recurrent laryngeal nerve 
injury remains a small but significant cause of long-term 
morbidity post-thyroid surgery.

Currently, thy3a/Bethesda III nodules (which carry a 
10–15% risk of malignancy) are managed with repeat US 
FNA [1]. Only a small number of thy3a/Bethesda III nod-
ules undergo hemithyroidectomy usually on grounds of 
compressive effect, nodule growth, or clinical suspicion. 
Hemithyroidectomy is generally recommended in thy 3f/
Bethesda IV nodules which are thought to have a ~30% 
risk of malignancy. Our study shows that thy3f (Bethesda 
IV)/U3 nodules have a similar rate of malignancy as the 
lower risk thy3a (Bethesda III) group, and arguably may 
be managed expectantly. Thy3f (Bethesda IV)/U4 nodules, 
however, have a 67% risk of malignancy, and may warrant 
more prompt investigation and treatment. Thy3f (Bethesda 
IV)/U3 nodules constitute 52% of our thy3f (Bethesda IV) 
group. If these results are replicated by larger studies, it 
may reduce the number of hemithroidectomies performed 
by 50%.

The strengths of this study include use of consecutive 
patients discussed at MDT, and high data completion rates 
for cytology (97%) and ultrasound grading (75%). The 
cytology and ultrasound results are independently reviewed 
by expert thyroid pathologists and radiologists. Our cancer 
rates based on cytology and radiology confirm and are con-
sistent with findings from the previous studies [1, 3].

Weaknesses of this study include small numbers of 
benign pathology (low numbers of thy2/Bethesda II and 
U2 nodules) as these do not need to be discussed at our 

Table 1  Number of patients 
with combined FNA/US 
categories

Thy grading

US grading Thy1/
Bethesda I

Thy2/
Bethesda II

Thy3a/
Bethesda III

Thy3f/
Bethesda IV

Thy4/
Bethesda V

Thy5/
Bethesda 
VI

U2 1 4 4
U3 7 6 13 16
U4 2 3 11 2
U5 2 1
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Fig. 1  Thy 3f/Bethesda IV lesion malignancy rates classified by 
ultrasound grading
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MDT unless there is additional clinical indication. How-
ever, the management of low-risk thyroid nodules (thy2/
U2) is well established and this is unlikely to change with 
wider use of ultrasound grading. There are also relatively 
few thy3a/Bethesda III nodules with histological confirma-
tion of cytology/ultrasound findings, but this will be a con-
sistent feature in all retrospective studies into thyroid nod-
ules as thy3a/Bethesda III nodules are usually not excised. 
Our study is preliminary in nature and larger numbers are 
required in this category to determine whether our results 
are representative.

Another potentially interesting clinical question would 
be whether ultrasound grading alone would be sufficient 
to make a clinical decision in patients with recurrent thy1/
Bethesda I FNAs. These are currently managed with repeat 
US FNA. None of our thy1/Bethesda I patients went on 
to have surgical excision of their nodule, and our study is 
too small to answer this question, but this could be another 
instance, where ultrasound would complement cytology in 
a tricky clinical scenario.

In this study, we confirm the utility of cytological and 
ultrasound grading of thyroid nodules. We also attempt 
to combine the thy- and U-grades to establish better risk 
stratification. We suggest that the thy3f (Bethesda IV) 
category should be split into thy3f (Bethesda IV)/U3 and 
thy3f (Bethesda IV)/U4, as these two groups have sig-
nificantly different rates of malignancy, and the lower risk 
thy3f (Bethesda IV)/U3 group may be suitable for clinical 
observation or repeat US/FNAc, depending on patient and 
clinician preference.
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