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a b s t r a c t
BACKGROUND: Calciﬁed nodules are often found in a goiter when performing an ultrasound of the neck.
An analysis of different calciﬁcation patterns could contribute to discriminating between nodules with a
lower malignancy risk and those with a higher malignancy risk. In certain cases, the results of a simple
cytological analysis of a nodule are not speciﬁc enough to be completely trusted.
CASE PRESENTATION: We present the case of a goiter with a mixed calciﬁcation pattern, including a type
of calciﬁcation that is strongly associated with a malignant diagnosis, for which a completely benign
diagnosis was determined.
CONCLUSION: We believe that further studies examining a combination of ultrasound (US) and computed
tomography (CT) scan presentations of thyroid nodules need to be performed.
© 2019 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open
access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

1. Background

2. Case presentation

Calciﬁcations are a common ultrasonographic ﬁnding in thyroid nodules, and the assessment of calciﬁcation patterns can be
useful in differentiating between benign and malignant nodules.
Depending on their diameter and echogenic characteristics, thyroid
calciﬁcations are divided into two categories: microcalciﬁcations
(<2 mm in diameter) and macrocalciﬁcations (>2 mm in diameter
with a posterior acoustic shadow).
Microcalciﬁcation has been found to be strongly associated with
papillary thyroid carcinoma; it is found in up to 40% of cases [1].
On the other hand, various patterns of macrocalciﬁcation, such as
annular or “egg-shell” calciﬁcation, are less clearly associated with
malignancy.
The role of ﬁne-needle aspiration (FNA) for thyroid nodules with
macrocalciﬁcations is unclear due to a relatively high rate of false
negatives and nondiagnostic cytologies [2].
Our aim is to present a case of multinodular goiter in which we
found a mixed pattern of calciﬁcations (both micro- and macrocalciﬁcations), but eventually reached a benign diagnosis. This work
has been reported in line with the SCARE criteria [3].

We present a case involving a 76-year-old female patient who
was ﬁrst seen by her doctor for problems and discomfort with
deglutition. Upon an objective examination, the thyroid gland
appeared to be mildly enlarged (more on the right side of the neck)
with a hard consistency, but mobile relative to the underlying tissues. The only comorbidity was a mental illness.
An ultrasound (US) of the neck was immediately performed and
revealed a multinodular retrosternal goiter, for which the larger
nodule in the right lobe presented with a diameter of approximately
6 cm and complete ring calciﬁcation. The goiter extended into the
upper mediastinum and was lying on the aortic arch.
Due to the goiter’s retrosternal conﬁguration, we performed a CT
scan of the neck and thorax. The scan showed the posterior dislocation of the epiaortic vessels and lateral dislocation and compression
of the pharynx. The large nodule described previously based on US
exhibited a mixed type of calciﬁcation; in fact, in the context of a
large egg-shell calciﬁcation, multiple spots with microcalciﬁcations
were observed (Fig. 1A and B).
Given the notable dimensions of the goiter, its symptomatic disposition and the extreme calciﬁcation of the nodule, we chose to
avoid an ultrasound-guided ago-biopsy due to the low probability
of obtaining a good tissue sample and the consequent diagnosis,
and in agreement with the patient’s endocrinologist, we decided to
directly perform a standard thyroidectomy through a cervicotomy.
The primary difﬁculty during the operation was the complete calciﬁcation of the entire right lobe, which was adherent to the trachea
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Fig. 1. A. Calciﬁed nodule with “egg-shell” pattern. B. Microcalciﬁcation spots in the same nodule.

Fig. 2. A. Macroscopically complete calciﬁed nodule. B. Calciﬁed rim when cut.

and vascular structures (Fig. 1A and B). However, no major bleeding
or complications occurred during surgery.
Macroscopically, the pathologist described a nodule with a
weight of 130 g that was partially cavitated and extremely hard
when cut (Fig. 2A and B).
A microscopic histological examination excluded the presence
of atypical cells and revealed nodular hyperplasia in ﬁbrotic areas.
The patient’s postoperative course did not involve any complications related to the surgical procedure, and she was discharged
two days after the surgery.
3. Discussion and conclusion
It is commonly known that microcalciﬁcation patterns are associated with an elevated risk of papillary carcinoma ﬁndings in
thyroid nodules, but that US ﬁndings of macrocalciﬁcations in thyroid nodules are associated with a signiﬁcantly lower malignancy
risk (up to 27.6% of cases); in particular, Kim et al. reported that
annular calciﬁcation was associated with the lowest risk of malignancy [1].
Nonetheless, for nodules with macrocalciﬁcations, FNA has
proven to be inaccurate and is therefore not helpful for discriminating between benign and malignant nodules, as observed by Dong
Gyu Na, who described a nondiagnostic result in 65.1% of cases and
inconclusive results in 67.1% of cases; a ﬁnding which leads us to the
conclusion that US calciﬁcation patterns should be studied more to

assess the appropriate predictors for clinical use [2]. Some recent
studies have analyzed the possible diagnostic value of CT for discriminating between benign and malignant thyroid nodules [4–7].
Although we have found a large amount of data used to analyze
singular patterns of calciﬁcation as predictors of malignancy, even
using radiological assessments, we have found no data that refer
to a possibly higher malignancy risk related to the coexistence of
multiple patterns of calciﬁcation [8–11].
In cases such as ours that involve different patterns of calciﬁcation, which patterns should be regarded as more important for
choosing the correct therapeutic procedure?
For nodules associated with different types of calciﬁcation, the
pattern that is associated with a higher risk of a malignant prognosis, rather than simply the most represented pattern, should
probably be regarded as the dominant type.
In our experience, although we encountered the extensive
macrocalciﬁcation of a large nodule (6 cm) with a controversial
pattern of calciﬁcations, this nodule was eventually determined to
be benign. We opted for the surgical removal of the thyroid gland
merely due to its dimensions and the discomfort that the patient
was suffering. However, no publications in the current literature
provide a clear description of how a combined micro- and macrocalciﬁcation pattern is related to the risk of a malignant or benign
lesion. Will it be possible in the future to better compare how
radiological ﬁndings relate to nodule histology? Is an FNA biopsy
indicated in cases involving combined calciﬁcation in the same
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nodule, even if a high risk of a false negative has been described?
In a retrospective study, Zhou et al. [12] studied the quantitative contrast-enhanced US indicators for discriminating between
benign and malignant thyroid nodules. The authors concluded that
quantitative contrast-enhanced US may be useful and that the nodule to peri-nodule peak intensity ratio showed the best diagnostic
efﬁcacy; however, the situation remains unclear and controverted.
In summary, our case report highlighted some interesting
points, which should be taken into consideration for further clinical study: 1. the impossibility of performing an FNA biopsy in some
situations, as in our case, where the lobes were completely calciﬁed
not only inside but also externally; 2. the necessity of performing
a thyroidectomy even without a biopsy, based on the symptoms
of the patient and due to the low probability of obtaining a good
quality sample, which is useful for the diagnosis; 3. despite the scientiﬁc literature regarding microcalciﬁcations, which are mainly
considered as a sign of papillary carcinoma, we showed a case of a
completely calciﬁed thyroid goiter (with micro- and macrocalciﬁcations) with a benign diagnosis. This could suggest the necessity
in the future to better deﬁne or reconsider the calciﬁcations in a
thyroid goiter, which of course is not possible to be determined
by a single case, but in further multiple-case studies. We believe
that attention should be focused on a better classiﬁcation and definition of the calciﬁcations, not only regarding the radiological
ﬁndings, as recently described, but also in regard to discovering
new approaches to analyzing their characteristics.
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