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Background: Neuroendocrine neoplasms (NENs) may metastasize very rarely to the

e . could prompt their diagnosis and analyzing therapeutic approach and patient's
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Materials and Methods: A case series of three patients have been collected from
B83C22002820006

three Italian referral centers. Moreover, we performed a keyword based PUBMED
search, using relevant keywords.

Results: We included in the review 27 papers and 33 cases have been identified.
Patients’ age ranged from 17 to 85 years (mean age: 55.8 + 14.2 years), 14 males,
42.4%. The majority of cases (48.5%) originated from a thoracic NEN. Median time to
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diagnosis from the primary tumor was 48 months (range 1-252 months). At ultra-
sound, they were generally hypoechoic nodules with irregular margins. The diagnosis
was made by fine-niddle aspiration in the majority of cases, followed by nuclear medi-
cine imaging. At immunohistochemistry, chromogranin A and synaptophysin were
expressed in almost all of them, with negative calcitonin and thyroid transcription
factor-1. Surgery or systemic treatment were needed according to primary tumor, dis-
ease stage, and patients’ general condition. Prognosis was variable, better if primary
tumor origin was thoracic.

Conclusions: Thyroid metastases from NENs should be considered in the diagnostic
work-up of suspicious thyroid nodules in patients with a positive medical history of
previous NEN, mainly of thoracic origin. Immunohistochemistry is the key diagnostic

tool for their identification. A prompt and correct diagnosis is mandatory because of

KEYWORDS

1 | INTRODUCTION

Neuroendocrine neoplasms (NENs) are a heterogeneous group of
malignancies arising from neuroendocrine cells, found in various
organs and tissues, with varying degrees of aggressiveness and clinical
behavior.! NENSs rarely metastatize to the thyroid gland, accounting
for only 1.0%-4% of cases; when they do occur, they often mimic pri-
mary thyroid tumors both clinically and histologically.? This can make
diagnosis particularly challenging, especially in patients without a
known history of malignancy elsewhere.

Indeed, endocrine clinical practitioners should consider the thy-
roid gland as a potential site of NEN metastasis, which have to be dif-
ferentiated from more common thyroid entities: (1) primary
differentiated thyroid tumors deriving from follicular epithelial cells;
(2) primary intrathyroidal NENs, such as medullary thyroid carcinomas
(MTCs), calcitonin (Ct)-negative neuroendocrine tumors (CNNETS),
and intrathyroidal paragangliomas; and (3) metastasis of other tumors
that more commonly spread to the thyroid.3

MTCs, originating from parafollicular cells (or C-cells), account for
5%-8% of all thyroid cancers and exhibit a distinctive immunohisto-
chemical profile. MTCs typically express Ct, carcinoembryonic antigen
(CEA), thyroid transcription factor 1 (TTF1), and other neuroendocrine
markers, including chromogranin A (CgA) and synaptophysin (Syn).
Futhermore, Ct is highly sensitive and specific circulating marker for
MTC. Normal serum Ct levels and negative immunohistochemistry for
Ct generally rule out MTC in cases of intrathyroidal NEN. However,
elevated Ct levels are not exclusive to MTC, as Ct can be produced by
extrathyroidal NENSs, particularly foregut-derived gastroenteropan-
creatic (GEP)-NETs.*®

Other rare differential diagnoses, include CNNET,? and intrathyr-
oidal paraganglioma, arising from the inferior laryngeal paraganglia

and representing the 0.012% of head-neck tumors.*® Diagnosing

its crucial prognostic and therapeutic implications.

medullary thyroid carcinoma, neuroendocrine neoplasms, neuronendocrine tumors, thyroid
metastases, thyroid tumors

these conditions is particularly challenging due to their histological
similarities with MTC, follicular neoplasms, and intrathyroidal parathy-
roid adenomas.

Given the rarity of these entities, the current paper shows a case
series of three patients with thyroid metastases from NENs, accompa-
nied by a literature review. The study aims to determine the types of
NENs most frequently metastasizing to the thyroid, highlight the dif-
ferential diagnosis challenges between metastatic and primary
intrathyroidal NENs—particularly MTC—and identify specific thyroid
nodule characteristics that could aid in diagnosis. Furthermore, the
paper analyzes therapeutic approaches and patient outcomes to

enhance the clinical management of this rare condition.

2 | MATERIALS AND METHODS

A case series of three patients with a confirmed cytological/
histological diagnosis of thyroid metastasis from NENs have been col-
lected from three Italian referral centers, participating in the ‘NIKE’
project (Neuroendocrine tumors Innovation Knowledge and Educa-
tion). Written informed consent was obtained from the individuals for
the publication of any potentially identifiable images or data included
in this article.

Moreover, we performed a keyword based PUBMED search,
using relevant keywords [(thyroid metastases and neuroendocrine
tumor) OR (thyroid metastases and neuroendocrine neoplasm) OR
(thyroid and metastasis and carcinoid)]. The search was last updated
in October 2024, and only English language studies were considered.
Titles and abstracts have been screened for articles selection, identify-
ing only those that dealt with thyroid metastasis from NENs. The
selected abstracts were further assessed for a full-text evaluation.

Finally, 27 papers were considered eligible and were included in the
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FIGURE 1
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(A) Thyroid metastasis of neuroendocrine tumor. Hematoxylin-eosin staining (20x); (B) Lymph node metastasis of neuroendocrine

tumor. Hematoxylin-eosin staining (20x); (C) Lymph node metastasis of neuroendocrine tumor. Hematoxylin-eosin staining.
Immunohistochemistry for synaptophysin (20x): Diffuse cytoplasmic expression in neuroendocrine cells; (D) Metastatic foci of neuroendocrine
tumor in close relationship with an area of papillary carcinoma of the thyroid. Hematoxylin-eosin staining (20x); (E) Metastatic foci of
neuroendocrine tumor in close relationship with an area of papillary carcinoma of the thyroid. Hematoxylin-eosin staining (400x); (F) Metastatic
foci of neuroendocrine tumor in close relationship with an area of papillary carcinoma of the thyroid. Hematoxylin-eosin staining.
Immunohistochemistry for TTF1 (20 x): Strong nuclear staining in thyroid and papillary carcinoma.

review. Overall, 33 cases have been identified. Data regarding year of
publication, thyroid metastasis and primary tumor's characteristics,
time from NEN diagnosis, modalities of metastasis' detection, treat-
ment of primary and metastasis, and last follow-up have been

extracted.

3 | CASESERIES

Details of case series are summarized in Table 1.

31 | Casel

In April 2000, a 53-year-old man with a history of hypertension was
admitted to Niguarda Hospital (Milan). Physical exam and labs were
normal, except for elevated CgA (190 U/L with a normal range of 0-
34 U/L).

Abdominal computed tomography (CT) revealed a 2 cm enhancing
mass in the pancreatic head, liver lesions, and enlarged lymph nodes.
111In-pentetreotide scintigraphy confirmed uptake in the pancreas and
liver, and moderate uptake in the right side of the neck was also detected.

An exploratory laparotomy confirmed the neuroendocrine origin.
Hence, cephaloduodenopancreatectomy and liver resection (segments

VI, VII, and VIII) were performed. Histopathological findings confirmed

the diagnosis of pancreatic well-differentiated neuroendocrine carci-
noma (according to World Health Organization WHO 2000 classifica-
tion) with hepatic and Ilymph nodal metastasis; at
immunohistochemistry the tumor cells were strongly positive for
synaptophysin and CgA, and a MIB-1 proliferative index of 15% was
found. Three months later, CgA increased, though imaging was nega-
tive. Therefore, a total body 111In-pentetreotide scintigraphy was
performed, and three areas of intense uptake projecting to the right
side of the jugulous and another in the right submandibular latero-
cervical area were detected. The subsequent neck US revealed at least
three enlarged lymph nodes with pathological echo-structural charac-
teristics and two nodular formations in the right lobe of thyroid, the
largest with a diameter of 1.0 cm, hypoechoic appearance, and blurred
and poorly defined margins. The fine-needle aspiration (FNA) of this
nodule showed neoplastic cells and led to right hemithyroidectomy
with cervical lymph nodes dissection. Pathological examination
revealed multiple NET metastases (Figure 1A,B) positive for Syn and
CgA and negative for TTF1, CDX2, CK19, CK7, and Ct (Figure 1C);
MIB-1 proliferative index was <1%; and a coexisting papillary thyroid
carcinoma (0.7 cm) (Figure 1D-F). Massive lymph nodes metastasis
was found. One month later, liver recurrence occurred. Treatment
with somatostatin analogs and interferon achieved temporary disease
control. One year later, widespread liver metastases were found. Che-
motherapy (cisplatin 4 etoposide) resulted in partial response, but the

disease progressed, leading to palliative care.
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3.2 | Case?2*
In 2018, a 61-year-old woman with a history of left ovarian strumal
carcinoid (treated in 1988 and 1995),'* cerebral aneurysm, and hyper-
tension was evaluated at Mauriziano Hospital (Turin) for an incidental
right adnexal mass. Tumor markers (CA125, CA19.9, CEA), CgA, and
5-hydroxy-indole acetic acid (5HIAA) were found to be normal. The
presence of a 3.4 cm right adnexal mass was confirmed by abdominal
CT examination, which also showed two enlarged left para-aortic
lymph nodes of 2.2 cm each, suspicious for adenopathy without carci-
nomatosis or ascites. ‘8F-fluorodeoxyglucose (FDG) PET-CT scan
showed mild uptake in the left para-aortic region (SUV max 3.7).
Given the radiological findings, peritoneal washing, right oophorec-
tomy, and removal of bulky lymph nodes were carried out. On defini-
tive histological report, according to World Health Organization WHO
2014 classification, the lesion was diagnosed as monoderm cystic ter-
atoma of the ovary with an area of struma ovarii, including a focus of
well-differentiated NET (Syn+, CD56+, Neuron Specific Enolase
(NSE)+, CDX2 focally +, CgA—, Thyroglobulin—, TTF1-). The prolifer-
ative index Ki 67 was <2%. Furthermore, of the 10 para-aortic lymph
nodes identified, only one was metastatic. Follow-up with *®Gallium
(Ga) DOTATOC PET-CT showed uptake in the right side of the neck;
thyroid ultrasound and FNA revealed a right lobe hypoechoic nodule
with regular margins of 0.8 x 0.5 x 0.9 cm with peripheral vasculari-
zation, confirmed as NET metastasis. At immunocytochemistry, the
tumor cells were positive for Syn, focally positive for galectin, TTF1,
CDX2, thyroglobulin, and negative for Ct and CgA. Thyroid function
was found to be normal (TSH 0.8 pUI/mL, Ct <2 pg/mL). After total
thyroidectomy and central neck dissection, NET metastases were
found in the thyroid and 3/5 lymph nodes (Ki 67 index <2%). She
began Lanreotide therapy and levothyroxine. Later imaging revealed
multiple liver metastases (the largest of 2.5 cm in the sixth segment),
confirmed by biopsy. She remains on somatostatin analogs with close
follow-up.

*The clinical history before the appearce of the thyroid metastasis

has been already published by Borghese et al.'*

33 | Case3

In 2022, a 74-year-old Caucasian man with a history of type 2 diabetes
mellitus, ischemic heart disease, prostate cancer, and hypertension
was evaluated at the Endocrinology Department of the University
Hospital of Ferrara for a thyroid nodule found incidentally during a
Doppler ultrasound (US). Thyroid US revealed a 2.1 cm hypoechoic
right lobe nodule with regular margins, internal macrocalcification, and
peripheral vascularization. FNA showed poorly differentiated neoplas-
tic cells, focally positive for CgA and Syn. Thyroid function was normal
(TSH 0.73 pUI/mL, FT4 7.8 pg/mL, Ct <1 pg/mL) and tumor markers
(CA19.9 and CEA) were normal, except for slightly elevated NSE
(11.1 pg/L, with a normal range < 10.0 pg/L). The staging imaging
study confirmed the presence of the thyroid nodule (Figure 2A) and,
concomitantly, revealed the presence of a solid hypodense lesion with

Journal of 50f 15
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polylobed margins of 3.0 x 2.1 cm in the apical segment of the right
lower pulmonary lobe (Figure 2B). Bronchoscopy and biopsy con-
firmed a small-cell lung neuroendocrine carcinoma (Ki 67 90%), with
immunohistochemistry matching the thyroid lesion (positive for CgA,
Syn, CAM5.2 and INSM1 and negative for TTF1), indicating metasta-
sis to the thyroid. 18F-FDG PET-CT showed high uptake in both lung
(SUV max 13.9) and thyroid (SUV max 9.6) and moderate uptake in a
right hilar lymph node. Unfortunately, data on treatment and follow-

up were not available.

4 | LITERATURE REVIEW

The study search identified 27 studies, from 1983 to 2023, 25 case

12-36 3nd two case series, %’ including six and two patients,

reports
respectively, accounting for a total number of 33 cases of thyroid
metastases from NENs. Patients' ages ranged from 17 to 85 years
with a mean age of 55.8 + 14.2 years (14 males, 42.4%). The majority
of cases (16/33, 48.5%) originated from a thoracic NEN*16-18:20~

2227308287 4 10 out of 33 cases (30.3%) the primary tumor was a

GEP-NEN*12-1519.232528.33, iy three cases (9%) thyroid metastasis

24,26,29

arose from a Merckel cell carcinoma and in the remaining cases,

two originated from the cervix (6%)343¢

one from the prostate
(3%),%° and in one case the primary tumor site was unknown.*

Thyroid metastases were generally metachronous with a median
time to diagnosis from the primary tumor of 48 months (range 1-
252 months); in six out of 33 cases (18%) the diagnosis of thyroid
metastases was synchronous with that of the primary tumor, and in
three cases (9%) it was previous.

Details of case reports and series including patients with thyroid
metastases from thoracic NENs are summarized in Table 2. The most
frequent histology of the primary tumor was a well differentiated lung
NEN (12/16 cases, 75%), specifically atypical carcinoid in three cases,
typical in five cases, not specified in the remaining cases. In four cases
a poorly differentiated histology was found (3 lung NEN and 1 thy-
moma). In seven cases out of 16 (43.7%) the diagnosis of thyroid
metastasis was made by FNA, in four cases by histology (25%), in four
other cases (25%) by a nuclear medicine imaging followed by FNA,
and in one case (6.2%) by nuclear medicine followed by histology. In
eight out of 12 cases (66.7%) for which the localization of metastasis
has been reported, the thyroid lesion was in the right lobe. US fea-
tures were described just in two cases and the nodules were hypoe-
choic, one of them with irregular margins. In three cases a
multinodular goiter was described. The immunohistochemistry profile
showed positivity for CgA in the great majority of cases (15/16,
93.7%), followed by Syn which was expressed in 9 (56.2%). In one
case (6.2%) TTF1 was found positive. Tissue Ct was expressed just in
one case (6.2%) in the presence of higher serum level of Ct (730 pg/
mL <10) without a peak after pentagastrin infusion (758 pg/mL). In
the majority of cases (14/16, 87.5%) surgery was the first therapeutic
choice for the primary tumor followed by chemotherapy and radiation
based on the final histology and staging. In 13 cases (81.2%), a total or
partial thyroidectomy with lymphonodes dissection was performed
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FIGURE 2 (A) CT scan of nodule with hypodense central component of the right thyroid lobe and (B) CT scan of hypodense lesion in the

apical segment of the right lower pulmonary lobe.

for the treatment of thyroid metastasis. Finally, the prognosis was
good in nine patients (69%) with a complete or partial response and
poor in four patients (30.8%) because of a progressive disease; in the
remaining cases it was not available.

Details of case reports and series including patients with thyroid
metastases from GEP-NENs are summarized in Table 3. The most fre-
quent primary site of the tumor was the intestine (7/10 cases, 70%),
at different levels (ileum, rectum, caecum and appendix), followed by
the pancreas (3/10 cases, 30%). The most frequent histology was a
well-differentiated neoplasm (8/10 cases, 80%), but grading was spec-
ified only in two cases: one G2 tumor with a Ki 67 of 5-10% and one
G1 tumor with Ki 67 of 1%. In four cases out of 10 (40%) the diagno-
sis of thyroid metastasis was made by FNA, in four cases (40%) by his-
tology (2 autopsy findings), and in two cases (20%) by a nuclear
medicine imaging followed by FNA. The localization of thyroid metas-
tases has been reported to be in the right or left lobe indifferently. US
features were described in just two cases (20%), in one the nodule
was well defined and hypoechoic, and in the other case a multinodular
goiter was found with two prominent nodules described as isoechoic,
regular, and uneven halo around the edge, with poor blood flow.
Serum Ct was found elevated only in two cases (20%), in one ileal
NET with a slight increase and in one pancreatic NET with an increase
of 40 fold; unfortunately, immunohistochemistry was not available for
these two tumors.

The immunohistochemistry profile, available in six cases (60%),
showed positivity for CgA in the great majority of them (5/6, 83.3%),
followed by Syn and keratins, which were expressed in 4 (66.6%).
When reported, Ct was negative and TTF1 was also negative or
slightly scattered. In the majority of cases (9/10, 90%) surgery was the
first therapeutic choice for the primary tumor, followed by chemo-
therapy in three cases and somatostatin analogs in one case. Only in
three cases was a total or partial thyroidectomy with lymphonodes
dissection performed for the treatment of thyroid metastasis. Finally,

despite the well-differentiated histology, the prognosis was poor in

six patients (66.6%) because of progressive disease or death, good
only in three patients alive at last follow-up; in the remaining case, it
was not available.

Details of case reports including patients with thyroid metastases
from rare sites of neuroendocrine carcinomas (NEC) are summarized
in Table 4, including three Merckel cell carcinomas, two uterine cervix
NECs, of which one mixed adenoneuoroendocrinecarcinoma
(MANEC), and one prostatic large cell NEC. In four cases out of
6 (66.6%) the diagnosis of thyroid metastasis was made by *®F-FDG-
PET-CT and in the remaining cases the diagnosis was histological.
Thyroid metastases have been reported in the right lobe in three
cases (50%). US features were described just in three cases and the
nodules were hypoechoic with irregular margins. The immunohisto-
chemistry profile was variable according to the primary tumor, CgA,
Syn, and keratins were generally positive, while Tg, Ct, and TTF1 were

negative.

5 | DISCUSSION

The thyroid gland is an uncommon site of metastatic disease, account-
ing metastases for 1.4%-3% of thyroid tumors, likely because of pecu-
liar features of glandular microneviroment such as a fast arterial blood
flow and high concentrations of oxygen and iodine, that might pre-
vent the anchorage and subsequent growth of circulating tumor cells.®
However, in autopsy studies thyroid metastases are more frequent,
accounting 1.9%-24.2% in patients who died because of other can-
cers.*? Generally, metastases to thyroid originate from renal cell
(48.1%), colorectal (10.4%), lung (8.3%), breast carcinoma (7.8%), and
sarcoma (4.0%).2% However, even though it occurs very rarely (1.0%-
4% of cases), the possibility of a metastasis from NENs should also be
taken into account.? Given their heterogeneity, this group of neo-
plasms has different behaviour, from silent to more aggressive forms

that can lead to an incidental or late diagnosis, often only after the
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FEOLA ET AL.

(Continued)

TABLE 2

Site of Primary Thyroid MTS Primary

Site of

Treatment of

Serum NE

histology, Ki 67, IHC of

diagnosis

MTS
size (cm) size (cm) (timing)

tumor

primary
tumor

thyroid
MTS
right
lobe

Age,
s

Author,
year

Treatment of MTS  Follow-up

thyroid MTS biomarkers primary tumor

Ct—, CEA—,

stage

US features

ex

lymph

lymphadenectomy

adjuvant

+ FNA (after
18 years)

pulmonary
lobe

Venti et al.
202232

node), alive
after

TTF1—, High

chemotherapy and
radiotherapy

molecular weight

cytokeratin—,

7 months
(data not

CD10—, S100—

published)

Note: Number of patients is in brackets.

Abbreviations: ACTH, adrenocorticotropic hormone; CD10, cluster of differentiation 10; CD56, cluster of differentiation 56; CEA, carcinoembryonic antigen; CgA, chromogranin A; CK AE1/AE3, cytokeratin

AE1/AE3-+; Ct, calcitonin; CYFRA, fragment of cytokeratin 19; CR, complete response; FNA, fine needle aspiration; GRP, gastrin releasing peptide; IHC, immunohistochemistry; NA, not available; NSE, neuron

specific enolase; p53, tumor suppressor protein; SSA, somatostatin analogues; SSR2A, somatostatin receptor subtype 2A; Syn, synaptophysin; S100, small calcium binding proteins; PD, progressive disease;

PET/CT, positron emission tomography-computed tomography; PR, partial response; Tg, Thyroglobulin; TTF1, transcriptional thyroid factor 1; US, ultrasound; WD, well differentiated.

Journal of 9 of 15
Neuroendocrinology —Wl LEYJ—

onset of distant metastases, found in more than 40% of patients at
the time of diagnosis.39 Generally, well-differentiated NENs, the so
called NETSs, are characterised by slow progression and good progno-
sis with long-term survival. In this context, clinicians should suspect
thyroid metastases from NEN in patients who present with a new thy-
roid nodule and a history of prior NEN, even if many years from the
first diagnosis have passed. Metastatic NENs to the thyroid can also
mimic a primary NET of the thyroid, in the great majority of
cases MTCs.

The current literature review identified 33 cases of thyroid metas-
tases from different kinds of NENs and, additionally, the case series
derived from three Italian referral centers retrieved three more cases,
reflecting the great biological and clinical heterogeneity of this group of
neoplasms. Thyroid metastases from NENs are most common in
women than in men and in the six decades of life. Overall, in the major-
ity of cases (48.8%) the primitive tumor was a lung NEN, mostly well-
differentiated (75%), followed by a GEP-NEN, accounting for almost
30.3% of cases. Other less frequent sites of origin are skin, with three
cases of Merkel cell carcinomas, and the genitourinary tract. In females,
the cervix is the most frequent site of NEN, but only two cases of NEC
of the uterine cervix with metastases to the thyroid gland were
reported in the literature.>43¢ In males, de novo prostatic NEC can
metastasize almost anywhere in the body, including the thyroid and
adrenal glands.® Time to thyroid metastasis from the diagnosis of NEN
was extremely wide, ranging from a few months to dozens of years,
sometimes being the diagnosis of thyroid metastasis concurrent with or
previous to that of the primary tumor. Although they have been
described just in a subset of patients, US features of NEN metastases
seem to be superimposable to those of differentiated thyroid carci-
noma: hypoechoic nodules with irregular margins. Moreover, as for dif-
ferentiated thyroid carcinoma, FNA was the first step in the diagnostic
work-up, with only one case of misdiagnosis as a papillary thyroid carci-
noma®* conversely, Chung et al. reported a false-negative rate of
28.7% for FNA in the diagnosis of metastatic thyroid tumors.%® Only in
one case was a core needle biopsy preferred to obtain more adequate
tissue samples for histopathological and immunohistochemical diagno-
sis and to reduce the risk of false-negative diagnosis.2®

Since MTC shares morphological aspects with other thyroid
NENSs, including metastases, it may be very difficult to differentiate
MTC from a metastatic nodule of a NEN on histological exam; thus,
the immunohistochemistry is essential for differential diagnosis, play-
ing a positive medical history of previous NEN a pivotal role. Similarly,
NEN metastases to the thyroid gland can also share histological fea-
tures as that of thyroid paraganglioma. The clinical history, the pres-
ence of a predominantly interstitial pattern of spread, with multiple
tumor foci, peculiar morphological aspects as tumor cells organized in
subepithelial ball-like collections and rosette formations with lumen,
together with the lack of immunoreactivity for Ct and CEA favor the
diagnosis of NEN metastases.!® Data from the current literature
review and case series show that, in almost all cases, the immunohis-
tochemistry was positive for CgA and Syn, which are generic neuroen-
docrine markers; but, concomitantly, it was negative for Ct and TTF1,

usually expressed by MTC.
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Nuclear medicine imaging, particularly Ga-peptides PET-CT in
well-differentiated NEN, has also an important role in the differential
diagnosis work-up, pointing out the neuroendocrine fingerprint of the
thyroid nodule and helping disease staging by identifyng other meta-
static lesion and, in some cases, the primitive tumor.*® Conversely,
18F_-FDG PET-CT was the first diagnostic modality for thyroid metas-
tases from NEC, that were detected in the staging of the primary dis-
ease. In these cases, US exam can be useful to malignancy risk
stratification of thyroid incidentalomas to select that nodules to sub-
mit to subsequent diagnostic work-up.** Serum neuroendocrine bio-
markers can rarely help in diagnostic process, only a slight increase in
CgA and NSE was reported in seven cases, and in one case an ectopic
Cushing syndrome was described. To note, serum Ct was found
increased in three cases, one from a lung well-differentiated NEN and
two from GEP-NEN (ileum and pancreas). Serum Ct is usually used in
the diagnosis and follow-up of MTC, but it can be find increased also
in Ct-secreting NEN, complicating the differential diagnostic work-up
in presence of thyroid nodules and NEN.>"® In such cases clinicians
should take into account the complete patient's medical history, the
hormonal assessment, potentially including stimulation test for Ct,
the integration of conventional and nuclear imaging, that can help to
ensure accurate diagnosis and appropriate clinical management.
Although rare, a sospicious thyroid nodule in a patient with a medical
history of previous or concurrent NEN should be considered meta-
static until proven otherwise. However, sometimes, only histology
from partial or total thyroidectomy allow to reach a definitive
diagnosis.

The treatment strategy varied among the studies from surgery to
chemotherapy according to the heterogeneity of the primary tumor,
the grade and stage of the neoplasm, and the patient's general condi-
tion. A preoperative diagnosis of metastatic disease could avoid
unnecessary thyroid surgery, as patients usually have multiple metas-
tases and need systemic treatment after a multidisciplinary evaluation.
However, in selected patients with isolated thyroid metastasis, the
surgical management should be considered to obtain curative re-
section or prevent tumore recurrence, or in cases with compressive
symptmos in order to avoid important morbidity due to mass effect in
the neck.2®>%? In thyroid metastases from other cancer subtotal or
total thyroidectomy did not affect patients survival,*® therefore, it rea-
sabable that a personalized surgical strategy should be considered in
each case. In this review, prognosis generally depends on primary site
of origin, differentiation—well or poorly differentiated NEN—and the
presence of isolated or multiple metastatic disease. Solitary thyroid
nodule as a primary presentation of a metastatic disease was associ-
ated with a good prognosis expecially if the primary site of origin was
thoracic, conversely the prognosis was generally poor in patients
affected by a GEP-NEN.

6 | CONCLUSIONS

Thyroid metastases from NEN are a very rare entity; anyway, they

have to be taken into account in the diagnostic work-up of suspicious
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thyroid nodules in patients with a positive medical history of previous
NEN, especially thoracic NEN, even after many years from initial diag-
nosis. Differential diagnosis from primary intrathyroidal NEN could be
challenging, particularly in presence of isolated metastatic disease.
Thyroid metastases from NEN share US features of differentiated thy-
roid carcinoma, being in the majority of cases hypoechoic with irregu-
lar margins, and histological aspects of MTC and NET of the thyroid,
such as paraganglioma and CNNET, thus advocating immunohisto-
chemistry as the key diagnostic tool for their identification. A prompt
and right diagnosis, integrating US, cito-histology, and nuclear medi-
cine is mandatory because it is crucial to plan an appropriate thera-
peutic strategy and for prognostic implications. In conclusion, if you
hear hoof beats behind you, do not look back always expecting to see

a horse; sometimes, expect a “polka-dotted” zebra.
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