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Abstract
Background: Follicular thyroid carcinoma is the second most common malignancy of the thyroid gland. In 2016, the
so-called Hurthle cell thyroid carcinoma, formerly known as the oxyphilic variant of the follicular thyroid carcinoma,
was reclassified by the World Health Organization as a separate pathological entity, which accounts for approximately
3% of all thyroid cancers. Although Hurthle cell thyroid carcinomas are known for their more aggressive tumor biol‑
ogy, metastases are observed in a minority of cases, and long-term survival can be expected. However, disseminated
disease is often associated with poor outcome.
Case presentation: In the presented case, a 63-year-old Caucasian female was incidentally diagnosed with Hurthle
cell thyroid carcinoma after undergoing hemithyroidectomy for a nodular goiter. Following completion thyroidec‑
tomy, two courses of radioactive iodine therapy were administered. After 4 years of uneventful follow-up, the patient
gradually developed metastases in five different organs, with the majority representing unusual sites, such as heart,
kidney, and pancreas over a course of 14 years. The lesions were either treated with radioactive iodine therapy or
removed surgically, depending on iodine avidity.
Conclusion: Follicular and Hurthle cell thyroid carcinoma are known to potentially spread hematogenously to typical
sites, such as lung or bones, however; unusual metastatic sites as presented in our case can also be observed. A search
of the literature revealed only scattered reports on patients with multiple metastases in unusual locations. Further‑
more, the observed long-term survival of our patient is contradictory to the existing data. As demonstrated, recurrent
disease may appear years after the initial diagnosis, emphasizing the importance of consistent aftercare. Radioactive
iodine therapy, extracorporeal radiation therapy, and surgical metastasectomy are central therapeutic components. In
summary, our case exemplifies that thorough aftercare and aggressive treatment enables long-term survival even in
recurrent Hurthle cell thyroid carcinoma displaying unusual multisite metastases.
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Introduction
Thyroid carcinomas are responsible for approximately
1–2% of all malignant tumors. They are divided into differentiated (DTC) and nondifferentiated or anaplastic
carcinomas. In addition, medullary thyroid carcinoma
originates from calcitonin-producing cells [1].
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DTC include papillary (PTC) and follicular (FTC) thyroid cancers. Together, these two entities account for
80–90% of all primary thyroid malignomas [2] and are
associated with a favorable prognosis and relatively low
mortality rates, respectively. This feature is primarily
attributed to effective targeted therapy regimes: a combination of radioactive iodine (RAI) therapy and surgery
[3]. Hurthle cell carcinomas (HCTC) were originally
defined as oxyphilic or oncocytic variant of FTC, and
account for 3% of all thyroid carcinomas [4]. In 2016,
however, new findings led to a reclassification by the
World Health Organization as a separate pathological
entity [5, 6].
DTC differ not only in their histopathological structure, but also in their metastatic pathways. The majority
of PTC metastasizes within the locoregional cervical and
mediastinal lymphatic compartments, whereas patients
suffering from FTC or HCTC primarily display hematogenous dissemination [7–9]. It is assumed that FTC and
HCTC are based on an adenoma-carcinoma sequence
[5]. The distinction between benign adenoma and malignant carcinoma is based on the histopathological occurrence of capsular or vascular invasion. There are different
subtypes of FTC or HCTC, such as the minimally or the
broadly invasive type, with the latter being associated
with a worse prognosis [10, 11]. In addition to the invasion status, a distinction is also made by the grade of
differentiation.

Page 2 of 6

In general, FTC is known to metastasize less often than
PTC. Metastatic lesions are mainly observed within the
lungs, the bones, and the brain [12, 13]. HCTC shows
similar metastatic patterns, although some authors
report a trend to more frequent distant lesions [14].
To the best of our knowledge, there are only scattered
reports of patients suffering from HCTC and multiple
unusual site metastases. Hence, data on therapeutic strategies and (long-term) prognosis are lacking.

Case report
We report the case of a 63-year-old Caucasian female
patient who was incidentally diagnosed with an oxyphilic variant of a minimally invasive FTC (syn. Hurthle
cell carcinoma; HCTC) after undergoing left hemithyroidectomy with subtotal resection of the contralateral
side for a nodular goiter in January of 2007. In line with
current guidelines, thyroidectomy of the right side was
completed and lymphadenectomy of the central cervical lymphatic compartment was performed in February
2007. The initial tumor formula was pT2, pN0 (0/6), cM0
with an oxyphilic phenotype. Subsequently, the patient
received radioactive iodine (RAI) therapy (March 2007:
4.8 GBq; July 2007: 7.4 GBq). Unstimulated serum thyroglobulin (TG) concentration before the second course
of RAI therapy was 2.2 µg/L (shown in Fig. 1). The followup period of 4 years did not reveal clinical symptoms or
other signs of tumor relapse. In June 2011, we observed

Fig. 1 Ratio of thyroglobulin (TG) to thyrotropin (TSH) [µg/mU] at selected points in time during follow-up. Black arrows mark the surgical
interventions. White arrows mark the radioactive iodine (RAI) therapies
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an increase in TG concentration of 13.0 µg/L (Fig. 1).
Positron emission tomography–computed tomography
(PET-CT) detected a mediastinal mass with increased
tracer uptake, which was further confirmed by magnetic
resonance imaging (MRI) revealing enlarged thoracic
lymph nodes. Accordingly, RAI therapy was repeated in
August 2011 (7.0 GBq). Shortly afterwards, stimulated
TG concentrations increased again to 43.9 µg/L (Fig. 1).
Further PET-CT showed focal tracer uptake between
esophagus and thoracic aorta, which was interpreted as
lymphatic metastases. Hence, regional lymphadenectomy
and pericardiectomy were performed in January 2012 via
lateral thoracotomy. Of the eight lymph nodes removed,
none was positive for the known HCTC, and the TG
concentration persistently increased. In August 2012,
unstimulated TG was 170.0 µg/L (Fig. 1). Eventually, we
decided to perform a cardiac MRI, revealing a pediculated mass located within the right atrial septum (shown
in Fig. 2). In November 2012, a postoperatively confirmed
HCTC metastasis was surgically removed from the right
atrial septum via pericardial patch plastic. Only 6 months
after the procedure, the unstimulated TG concentration
was still increased at 48.3 µg/L (Fig. 1). PET-MRI showed
a further metastasis located within the pancreatic body
(Fig. 2). Thus, we performed a distal pancreatectomy in
June 2013. Afterwards, another uneventful follow-up
period of 3 years occurred. In August 2017, PET-MRI was
performed because of a newly increasing unstimulated
serum TG concentration, revealing metastases within the
right lung and right deltoid muscle (Fig. 2).
In October 2017, the pulmonary metastases were
removed via an open surgical wedge resection. Because
of its small size, the muscular metastasis was initially left
untreated.
In 2018, follow-up was unremarkable except for the
known metastasis of the deltoid muscle, which remained
stable in size. Unstimulated TG concentrations were
elevated but stable. A year later, in May 2019, another
PET-CT was carried out because of an increasing unstimulated TG concentration (112.0 µg/L) (Fig. 1). The scan
revealed a new metastasis of the right upper pulmonary
lobe apart from the metastasis within the deltoid muscle.
In addition, we detected a rapidly progressive metastasis located in the upper pole of the right kidney (Fig. 2).
RAI therapy (7.4 GBq) was performed. The pulmonary
metastasis showed a good response, and the renal metastasis could not be visualized on postinterventional scintigraphy, but still observable on CT and PET-CT. After
an interdisciplinary discussion, surgical removal of the
upper pole of the right kidney and the no longer iodineavid lesion of the deltoid muscle was performed in January 2020. In both locations, the pathological findings
confirmed metastases of the known HCTC.
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Now, almost 1 year after the last surgery, the patient is
in good general condition and her quality of life is excellent. Unfortunately, unstimulated TG increased over
the last few months (Fig. 1). A PET-CT scan revealed
two new small pulmonary metastases in the right upper
and left lower lobe (Fig. 2). Together we decided on a
“wait-and-see” strategy. Follow-up imaging is planned in
3 months.

Discussion and conclusion
In this case, we present the history of a patient suffering from an oxyphilic variant of a minimally invasive
FTC, now known as HCTC. HCTC was long considered as an aggressive variant or subtype of FTC. In 2016,
the World Health Organization reclassified HCTC as a
separate pathological entity, although histological distinction of FTC and HCTC is particularly difficult [6].
Clinically, the HCTC is regarded as more aggressive and
lethal than FTC, especially in older research articles.
However, more recent work contradicts these assumptions. Nagar et al. were able to demonstrate that HCTC
and FTC have a similar mortality [4]. It should be mentioned that the strict separation between FTC, PTC, and
HCTC has only established itself internationally over the
last 5–10 years. In the work of Cipriani et al., the histopathologic results of more than 60 FTC-cases from 1965
to 2007 were reviewed retrospectively by three pathologists [15]. The majority of the original classifications
had to be corrected. Similar findings were reported by a
Japanese workgroup after reviewing more than 440 FTC
cases. Only 45% of the originally as FTC classified thyroid
cancers were confirmed as such on the basis of current
diagnostic criteria and genetic and histological techniques [16]. In summary, much of the early work on both
FTC and HCTC has to be interpreted with caution since
a reliable discrimination of both entities seems uncertain
[17]. In our patient, we observed metastases in different
organs and soft tissue (that is, lung, heart, kidney, pancreas, and skeletal muscle) over a period of more than
14 years. Retrospective analyses have reported that 1–3%
of all DTC display distant disease [13, 18]. Although
reports of patients experiencing more than three metastatic sites are scarce, Hugen et al. reported that over
60% of all patients with metastasized DTC have multiple metastases, corroborating our findings [19]. However, this was an autopsy study, and some of the included
patients were not diagnosed with a thyroid malignancy
during their lifetime, limiting the applicability of these
results. In most cases, multiple metastases can be found
within the lung and the bones [20]. Distant metastases
and especially the involvement of multiple organs are
risk factors for increased mortality [12, 21]. Although
we also observed recurrent pulmonary metastases, the
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Fig. 2 Schematic presentation of the metastatic site. A Axial computed tomography (CT) image of the thorax with the lung metastasis in the left
lower lobe (white circle). B Axial magnetic resonance imaging (MRI) image of the thorax. The arrow marks the heart metastasis in the right atrium.
C Axial MRI image of the upper abdomen depicting the pancreatic tail metastasis (arrow). D Axial CT image of the abdomen with metastasis in the
right superior renal pole (arrow). E Axial CT image of the chest. The white circle marks one of the metastases in the right upper lobe. F Axial MRI
image of the right shoulder, depicting a contrast enhancing the metastasis in the deltoid muscle (arrow)

majority of the lesions represented rather unusual metastatic sites such as the pancreas, the heart, or the kidney [22–24]. A South Korean study investigated 38,772
patients with DTC, which were further divided into three
groups: no metastases (38,361 patients; 97.94%), usual
site metastases (392 patients; 1.01%), and unusual site
metastases (19 patients; 0.05%). Contrary to our report,
only six patients of the latter group experienced lesions

in more than one unusual metastatic site. Furthermore,
most of these patients were diagnosed with PTC, and the
median survival (68 months) was markedly inferior to the
observed survival of our patient (more than 168 months)
[13]. A meta-analysis by Paspala et al., which included
11 patients with pancreatic metastases from thyroid carcinoma revealed an even worse median overall survival
of only 37.6 months as opposed to the data presented in
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our report [22]. Stojadinovic et al. reported on a cohort
of 260 patients with metastasized DTC in which onethird of all patients displayed multisite metastases [25],
confirming data reported by Yoon et al. [13]. Prognostic factors for favorable outcome were female gender,
radiological detection of metastases without clinical
symptoms, a long disease-free interval between primary
diagnosis and metachronous metastases, and young age.
Apart from the latter, all of these factors were observed
in our patient, partially explaining the excellent longterm survival. In a Japanese study of 106 individuals with
metastasized FTC, disease-specific survival after 15 years
was only 23.9%. Patient age was reported to be the most
significant predictive factor for survival [26]. In contrast,
despite the advanced age of our patient, she was able to
withstand her disease for more than 14 years.
Equally important to the mentioned prognostic factors
is a thorough and lifelong follow-up (including physical
examination, ultrasound, radioiodine scintigraphy and
cross-sectional imaging including 18F-FDG PET) and
the combination of RAI therapy and radical surgery, in
non-iodine-avid metastases. In patients not eligible for
surgery, less invasive approaches such as microwave ablation or extracorporeal radiation and even multiple kinase
inhibitors such as lenvatinib or sorafenib are effective
alternatives [18, 27–29].
Furthermore, the presented case serves as an example
of a structured interdisciplinary concept: Over the years,
six different departments (radiology, nuclear medicine,
cardiothoracic surgery, urology, trauma and orthopedic
surgery, and visceral and endocrine surgery) participated
in diagnostics and treatment. Experienced endocrine
surgeons together with nuclear medicine practitioners
should preside over such concepts as they are most familiar with the course of disease, possible changes in tumor
biology and behavior, and surgical and conservative treatment modalities. A vital part in their cooperation is a
lively discussion. Over the past few years, tumor boards
became a strong and valid tool in tumor therapy. They
improved the optimization of therapeutic decision-making and helped us to conquer different cancers, including
thyroid malignomas, more sufficiently. Our report shows
that recurrent disease in patients with HCTC does not
preclude long-term survival if modern concepts of tumor
aftercare and therapy are ensured.
The strength of this case report lies in the long followup of over 14 years and the durability in the treatment
team. The patient was continuously cared for by the same
experienced endocrine surgeon and nuclear practitioner.
Furthermore, the patient showed a high level of compliance and adhered to the prescribed aftercare plans as
well as the treatment suggestions. The limitation of this
case report typically lies in the exclusive consideration
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of only one case. Additionally, the diagnostic uncertainty
between the different thyroid carcinoma entities is an
important fact.
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