
https://doi.org/10.1177/2324709620942672

Journal of Investigative Medicine High
Impact Case Reports
Volume 8: 1–5
© 2020 American Federation for
Medical Research
DOI: 10.1177/2324709620942672
journals.sagepub.com/home/hic

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and 

distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open Access pages  
(https://us.sagepub.com/en-us/nam/open-access-at-sage).

Case Report

Introduction

Thyroid nodules are palpable on up to 7% of asymptomatic 
patients; similarly, radiographic evidence of thyroid gland 
nodules can be detected by ultrasonography in approximately 
19% to 68% of the population. Regardless of the frequency 
of thyroid nodules, cancer is present in only 8% to 16% of 
the patients with previously identified thyroid nodules, and is 
more commonly found in females than males.1,2

Fine needle aspiration (FNA) is the gold standard for the 
evaluation of thyroid nodules with sonographic features 
suggestive of cancer. The Bethesda System is used for cyto-
pathologic evaluation of FNA and estimates the risk of 
malignancy of the specimen. Furthermore, next-generation 
sequencing panels are often used for detection of mutations 
associated with thyroid cancers in those patients with atypia 
of undetermined significance/follicular lesion of unknown 
significance (AUS/FLUS)—Bethesda class III on cytologi-
cal evaluation.3

Papillary thyroid carcinoma (PTC) is the most common 
type of thyroid cancer, accounting for approximately 85% of 
thyroid cancers.2 These lesions tend to appear as solid nodules 
on ultrasound imaging; however, cystic components can be 

seen in approximately 2.5% to 6% of all thyroid cancers. The 
presence of cystic changes within thyroid nodules decreases 
the accuracy of FNA in the diagnosis of thyroid cancer given 
the difficulty of obtaining appropriate cellular content.4 This 
becomes a diagnostic and therapeutic challenge.

We report a case of PTC arising from a complex (Bethesda 
class III) nodule with significant cystic component and nega-
tive molecular study of the FNA sample. The patient has 
prior history of subclinical hyperthyroidism and increased 
I-123 uptake within the right thyroid lobe; FNA was benign.

Case Presentation

Our patient is a 31-year-old white Hispanic female with per-
tinent history of subclinical hyperthyroidism with negative 
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Abstract
Thyroid nodules are palpable on up to 7% of asymptomatic patients. Cancer is present in 8% to 16% of those patients 
with previously identified thyroid nodules. Papillary thyroid carcinoma (PTC) is the most common type of thyroid cancer, 
accounting for approximately 85% of thyroid cancers. Although most appear as solid nodules on ultrasound imaging, a subset 
of 2.5% to 6% has cystic components. The presence of cystic changes within thyroid nodules decreases the accuracy of 
fine needle aspiration (FNA) in the diagnosis of thyroid cancer, given the difficulty of obtaining appropriate cellular content. 
This becomes a diagnostic and therapeutic challenge. We present a case of a 31-year-old female with a 1-month history of 
palpitations, fatigue, and night sweats, who underwent evaluation, and was diagnosed with subclinical hyperthyroidism. She 
presented 4 years later with compressive symptoms leading to repeat FNA, showing Bethesda III-atypia of undetermined 
significance and negative molecular testing. Thyroid lobectomy revealed PTC with cystic changes. This case is a reminder that 
patients with hyperfunctioning thyroid nodule should have closer follow-up. It poses the diagnostic dilemma of how much is 
good enough in the evaluation and management of a thyroid nodule. Early detection and action should be the standard of care.
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thyroglobulin antibodies, thyroid-stimulating immunoglobu-
lins, and thyroid peroxidase antibodies. She originally pre-
sented to her primary care provider complaining of 1-month 
history of palpitations, fatigue, and night sweats. Thyroid-
stimulating hormone level checked at an urgent care center, 
3 days prior, had been below the reference range. Subsequent 
evaluation and management included I-123 thyroid uptake 
imaging, which showed an asymmetric increased uptake 
within the right lobe of the thyroid (Figure 1). Thyroid ultra-
sound revealed a 2.4-cm heterogeneous mixed cystic/solid 
vascular nodule located in the mid-right thyroid lobe, corre-
sponding to the focal region of intense uptake noted on the 
nuclear medicine thyroid uptake study (Figure 2). FNA of 
the nodule was done, and the cytology showed a benign, 
BETHESDA II nodule.

Patient was followed-up yearly by physical examination, 
symptoms survey, and thyroid function test, which were nor-
mal. Follow-up thyroid ultrasound, 4 years after the initial 
presentation, was done due to the presence of compression 
symptoms. This ultrasound showed a 2.1 × 2 × 3.03 cm (6.4 
mL) complex nodule with irregular borders, internal macro-
calcifications, and a microcalcification with no evidence of a 
clear halo and internal vascularity (Figure 2), which corre-
sponded to the nodule seen on I-123 thyroid uptake imaging. 
FNA was repeated; cytology revealed atypical cells arranged 
in knobby clusters. Nuclei were poorly visualized, but 
appeared enlarged with focal chromatin clearing, compatible 
with a Bethesda III-AUS. A reflex thyroid genomic classi-
fier, Thyrosec, was done with a negative result (low proba-
bility of cancer, 3%).

Figure 1.  I-123 thyroid uptake imaging showed an asymmetric increased uptake within the right lobe of the thyroid.

Figure 2.  Upper imaging: Thyroid nodule measuring 2.4 cm in greatest dimension. Heterogeneous mixed cystic/solid vascular 
nodule located in the mid-right thyroid lobe. Lower imaging: 2.1 × 2 × 3.03 cm complex nodule with irregular borders, internal 
macrocalcifications, and a microcalcification with no evidence of a clear halo.
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Given that the thyroid nodule continued to grow, and the 
patient continued complaining of compressive symptoms in 
her neck, she was referred to surgical oncology for a right 
hemithyroidectomy. The pathology report showed PTC, 
classic type, with calcifications including psammoma bod-
ies and cystic change (2.5 cm) without lymph node involve-
ment (Figure 3).

Discussion

Ultrasound imaging is routinely done on thyroid nodules to 
assess the need of FNA as a diagnostic study. Benign lesions 
often appear as isoechoic or hyperechoic nodules with well-
defined margins and variable degree of vascularity on 
Doppler; a hypoechoic surrounding shadow is often seen. 
Malignant thyroid nodules, on the other hand, are typically 
associated with marked hypo-echogenicity, irregular mar-
gins without a halo, microcalcifications, intranodular vascu-
larity greater than peripheral vascularity, and taller greater 
than width. Similarly, PTC often presents as a nodule with 
calcification, irregular shape, and heterogeneous internal 
echogenicity.5 Ultrasound is an important tool for the classi-
fication of thyroid nodules; however, FNA remains the gold 
standard for diagnosis.

When a thyroid nodule is found and measures more than 
1 cm, a thyroid-stimulating hormone level should be 
obtained. If it is low, a radionuclide thyroid uptake scan 
should be ordered to study if the nodule is a hyperfunction-
ing “hot” nodule, characterized by increased thyroid nod-
ule uptake relative to its surroundings. The nodule can also 
be isofunctioning, or nonfunctioning. If the nodule is 
hyperfunctioning, no FNA is necessary, considering hyper-
functioning nodules rarely are malignant.2 Mirfakhraee 
et  al6 described the prevalence of malignancy on hyper-
functioning nodules as 3.1%. They found that follicular 

thyroid carcinoma and Hurthle cell carcinoma were more 
prevalent in “hot nodules” than in all nodules.6 Giles et al7 
described the incidence of thyroid carcinoma in patients 
with toxic nodule to be 12% and 6.4% in toxic multinodular 
goiter. However, the incidence could be even higher given 
that the majority ended in radioiodine treatment.7 The deci-
sion of FNA biopsy in hyperfunctioning nodules may be 
considered based on high suspicious sonographic features 
as in the presented case. Extrapolating from the latter point, 
the clinician should be aware that a “hot nodule” can harbor 
malignancies.

Furthermore, malignant thyroid nodules are often 
described as having a solid internal content. Na et al8 in 2016 
published a study in which they correlated the risk of malig-
nancy of different thyroid nodules with the features of their 
internal content. In their research, minimally cystic nodules 
and partially cystic nodules had a risk of malignancy of 
approximately 3.3%. A nodule was described as minimally 
cystic if an anechoic cystic portion was identified within the 
nodule, and partially cystic if the anechoic portion composed 
more than 10% of the nodule’s volume.8

Papillary thyroid carcinoma is more often associated 
with cystic lesions than any other thyroid cancers. Given 
the low cellularity associated with this cystic lesion, and the 
degenerative changes often associated with these cystic 
areas, diagnosing thyroid cancer by FNA from a lesion with 
a high cystic content is often difficult.4,9 Some radiographic 
characteristics, such as the presence of microcalcifications 
within the solid portion of a partially cystic thyroid nodule, 
and eccentric configuration of the nodule should raise con-
cern for a thyroid malignancy. Previous research has esti-
mated a prevalence of cystic changes on approximately 
1.3% to 6% of PTC.4

FNA is indicated on nodules measuring 1 cm or larger 
with high or intermediate suspicion characteristics on 

Figure 3.  Papillary thyroid carcinoma, classic type with calcifications including psammoma bodies and cystic change.
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ultrasound, 1.5 cm or larger with low-suspicion pattern, and 
last, 2 cm or larger with very low suspicion pattern on ultra-
sound.1 The Bethesda System for Reporting Thyroid 
Cytopathology is a standardized reporting system for thyroid 
FNAs. This system has 6 different categories ranging from I, 
nondiagnostic or unsatisfactory, to VI, classified as malig-
nant. Lesions reported as benign on this system have a 0% to 
3% risk of malignancy. On the other hand, AUS/FLUS, 
Bethesda class III, have a 6% to 18% risk of malignancy.10

If a nodule is Bethesda II, the false-negative rate is low. 
Glynn et al11 studied 400 patients, 63% were benign thyroid 
nodules and the negative predictive value of an initial benign 
cytology was 99%. However, in the case presented in this 
article, the patient had a cytology classified as Bethesda II, 
and 4 years later, FNA was Bethesda III, and her histology 
was positive for PTC. Therefore, the American Thyroid 
Association recommends follow-up for benign nodules with 
benign FNA cytology and low to intermediate suspicious 
characteristics with ultrasound every 12 to 24 months. FNA 
should be repeated if there is evidence of new suspicious 
sonographic evidence, or if there is increase in size of 20% in 
at least 2 nodule dimensions.2

Molecular testing/analysis is often part of the usual 
management of thyroid nodules with FNA result of AUS/
FLUS.1 ThyroSeq v2 is a large multigene, DNA sequenc-
ing panel used to identify driver mutations associated with 
thyroid cancer in nodules classified as AUS/FLUS. This 
next-generation sequencing test is able to detect up to 56 
genes associated with thyroid cancer. Several studies have 
been done to assess the sensitivity and specificity of this 
molecular study to detect thyroid cancer. Nikiforov et al3 
designed a prospective study to determine if this multigene 
next-generation sequencing assay provides any benefit in 
the diagnosis of AUS/FLUS nodules. In this study, they 
proved that ThyroSeq v2 has a 90.9% sensitivity and 
92.1% specificity in detecting thyroid cancer with an over-
all accuracy of 91.8%.3

Most patients with a negative result on the DNA sequenc-
ing test do not opt for thyroidectomy. Indications for thyroid-
ectomy on ThyroSeq-negative nodules include enlarging 
nodules, compressive symptoms, and/or patient’s preference. 
In our case ThyroSeq was a false negative with a low risk of 
malignancy per the test. However, patient went for a lobec-
tomy due to symptoms and ultrasound thyroid nodule appear-
ance. Moreover, Taye et al designed a study to determine the 
clinical performance of ThyroSeq v2 in thyroid nodules with 
a Bethesda classification of AUS/FLUS. In their study, 23% 
of patients with a negative ThyroSeq v2 result underwent 
thyroid resection, of the 23 resected specimens, 1 had a final 
surgical pathology showing PTC—oncocytic variant, for a 
false-negative rate of only 4%.12 Even with negative molecu-
lar test results, the clinician should consider all the patient 
risks for thyroid cancer as the thyroid ultrasound high-risk 
features for malignancy.

Conclusion

Cystic papillary carcinoma is a variant of PTC, which con-
tinues to be a diagnostic challenge due to its hypocellular 
features. Previous studies have shown that only 0.2% of cys-
tic PTC have been diagnosed by FNA.13 This case serves as 
a multifaceted reminder that a diagnosis of autonomously 
functioning thyroid nodules should not be the end of a 
patient’s evaluation, as we now know, more and more, that it 
can be a risk factor for tumorigenesis. Furthermore, this case 
poses the significant dilemma of how much is good enough. 
In the evaluation and management of a thyroid nodule, early 
detection of tissue that could potentially have more serious 
consequences for the patient in the long run should be the 
standard of care, and failing to do so should be something we 
aim to avoid. This case is a call to review the optimal recom-
mendations that physicians provide for patients similar to the 
one presented in this article.
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