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Background: Apart from regional lymph node metastases, systemic metastases occur sporadically in papillary
thyroid carcinomas (PTC). The lung and bones are the most frequent localizations. Additionally known but
extremely rare locations are metastases of the skeletal muscles, ovaries, submandibular gland, sphenoidal sinus,
brain, adrenals, and, as shown in only two previously published cases to date, the pancreas.
Summary: In this article we report about two additional patients with pancreatic metastases from PTC. There is
almost no prior experience about therapeutic approaches to this type of metastases. In both patients distant
metastases within the pancreas were successfully removed. Postoperative histology confirmed the diagnoses.
Supplemental genetic analysis did not demonstrate a BRAF V600E mutation or expression of a RET=PTC1
rearrangement in one case, but revealed a BRAF V600E mutation in the second case. Surgery avoided impending
complications maintaining quality of life. One patient had a tumor-specific survival of 42 months. The other
patient has occult disease.
Conclusions: Our two patients benefited of a calculated aggressive surgical action. Thus, if low perioperative
mortality and morbidity can be warranted, surgical measures are justifiable in selected cases.

Introduction

Papillary thyroid carcinoma (PTC) is the most frequent
form of well-differentiated thyroid cancer (1). Apart from

the classical PTC, which is associated with an excellent
prognosis, 14 different histological variants have been de-
scribed, among which the follicular variant PTC (FVPTC) is
the most common (2,3).

The main route of metastasis for PTC is locoregional spread
to the lymph nodes (LN) of the neck (4,5). In about 5% of
patients there are systemic metastases, most commonly to
lung and bone (6–10). Additional rare metastatic locations for
PTC are the skeletal muscles (11,12), ovaries (13), subman-
dibular gland (14), sphenoidal sinus (15), brain (16,17), and
adrenals (18). Metastasis of PTC to the pancreas is extremely
rare, as there have been only two published cases (19,20).
Here we report two additional patients with pancreatic me-
tastases from PTC and illustrate the apparent value of surgical
treatment.

Patients

Case 1

A 34-year-old woman underwent total thyroidectomy in
1998 for a right-sided encapsulated, 6.0 cm PTC, which was a
follicular subtype (FVPTC). The TNM classification (5th ed.)
was pT3N1a(0=2)V1, cM0. During follow-up visits in 2000
rising thyroglobulin (TG) levels were noted due to locore-
gional LN metastases in the right cervical and submandibular
region and the left side of the neck. Further, LN metastases
were subsequently removed in 2001 and 2002 by LN dissec-
tion. Three cycles of radioiodine (RAI) therapy (cumulated
activity of 22.2 GBq) were administered in December 2000,
April 2001, and September 2001. In 2003 a cervical exploration
was performed for suspected recurrence in the right para-
tracheal region. Pathologic examination revealed FVPTC tissue
with venous infiltration (V1) but no lymphoid structures. Due
to a lack of RAI uptake of the lesion, 54 Gy external radiation
was administered to the right supraclavicular region.
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During the years until 2007 the serum TG rose to
2879 ng=mL. Using positron emission tomography (PET) with
18-fluor-fluordeoxyglucose (18F-FDG) under exogenic thy-
rotropin (TSH) stimulation, a light pathological enhancement
(SUV max: 4.23) in the right upper abdominal quadrant was
found. However, neither an iodine-131 whole-body scintig-
raphy nor ultrasound investigations, computed tomography
(CT), or magnetic resonance imaging (MRI) identified a lesion
in this region. Finally, in 2008, an 18F-FGD-PET was per-
formed under continued levothyroxine therapy with 150 mg=
day (TG level: 5931 ng=mL), but exogenous recombinant
human-TSH stimulation resulted in a sufficient rise of the TG
to 8470 ng=mL. It demonstrated clear enhancement in the
right upper abdominal quadrant (SUV max: 11.6), the right
cervical region (SUV max: 2.5), and multifocal uptake in the
ventrocranial region of the bladder (Fig. 1). Using CT inves-
tigation of the abdomen, thorax, and neck and an MRI of the

abdomen, possibly correlating structures with condensed soft
tissue were found in the head of the pancreas, and in the right
cervical and left ovary=uterus regions (Fig. 1). There were no
gynecological abnormalities apart from myomas and ovarial
cysts, indicating that the latter observation was not likely due
to metastasis. Although metastatic PTC to the pancreas was
known to be very rare, it could not be ruled out despite the
lack of RAI uptake in the pancreatic region.

As a prognosis-determining metastasis to the pancreas
needed to be ruled out before cervical reexploration, an ab-
dominal exploration was performed. At surgery a mass was
noted in the pancreatic head on palpation and ultrasound, but
the abdomen was otherwise negative. A 4 cm encapsulated
tumor was identified within the pancreas head, which could
clearly be demarcated from the remaining pancreatic tissue by
intraoperative ultrasound. The tumor was enucleated (Fig. 2).
Upon histology, the tentative diagnosis was confirmed as

FIG. 1. Metastasis (black
arrows and white arrows) of
the PTC of patient #1 within
the head of pancreas as ob-
served (A) in a positron
emission tomography with
18-fluor-fluordeoxyglucose
and (B) upon magnetic reso-
nance imaging investigation.
PTC, papillary thyroid carci-
noma.
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systemic metastasis of a PTC rich in follicles (Fig. 2). It ap-
peared that the tumor had been completely removed (pR0).
Immunohistological staining revealed strong expression of
TG by the tumor cells and confirmed pancreatic metastasis of
a PTC (Fig. 3). There were no LN metastases in the specimen.
Two months postoperatively, the serum TG concentrations
had decreased to 811 ng=mL. Seven months later, a resection
of the cervical metastases, confirmed by histology, was per-
formed. At that time, the serum TG concentration was
1752 ng=mL despite the fact that she was under continuous
TSH suppression therapy.

To complete the assessment of the PTC in this case, a ret-
rospective molecular genetic analysis of the local recurrence
as well as of the metastases from the head of the pancreas was
undertaken. The supplemental analysis did not detect a BRAF
V600E mutation or the RET rearrangement product RET=
PTC1. The mutation analysis to detect the BRAF V600E mu-
tation was carried out according to Sapio et al. and Frasca et al.
(21,22). Positive results were verified by direct sequencing.
The RET=PTC1 rearrangement was analyzed by polymerase
chain reaction with hybrid-specific oligonucleotides.

Case 2

A 46-year-old man underwent a total thyroidectomy in
1987 for right-sided multifocal PTC (TNM classification [4th
ed.]: pT3N1, cM0). Postoperatively, he received two treat-

ments with RAI (cumulated activity 7.4 GBq) and adjuvant
radiation therapy with a cumulated dose of 50.4 Gy. In 2000,
after a 13-year recurrence-free interval during which he re-
ceived TSH suppressive therapy, multiple LN metastases
were detected in the right cervical region. These were re-
sected, but new metastases in the right dorsal cervical triangle
again required removal 1 year later. After each operation he
received 7.4 GBq RAI therapies. In 2002, serum TG levels were
noted to be rising, and new metastases were detected by 18F-
FDG-PET in four different regions: the right cervical area, the
supraclavicular region, segment 10 of the left lobe of the lung,
and the pancreas body (Fig. 4). For further assessment of these
suspicious areas, CT investigations of the head, neck, thorax,
and abdomen were performed, and the investigations con-
firmed abnormalities in these areas but not elsewhere. A
cervical and supraclavicular LN dissection was performed
4 weeks later by resection of the inferior lobe of the left lung.
Two months later the left pancreas was resected without
complications. Specimens of both the lung and the pancreas
showed expression of TG by immunohistochemical studies
(Fig. 3).

Three months after the last surgery the serum TG was
<2 ng=mL. Nine months after this, however, the serum TG
had increased slightly to 30 ng=mL. A follow-up 18F-FDG-
PET showed new lesions in the lungs, the right neck, and the
right proximal tibia. MRI and CT confirmed lesions in these
areas, but iodine-131 whole-body scintigraphy was negative.

FIG. 2. Pancreatic metastasis of the PTC of patient #1 (A) before and (B, C) after enucleation. In (D), a tissue section showing
papillary clusters of a PTC (arrow) is depicted.
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Because of the risk of tibial fracture, palliative radiotherapy
was administered to the involved region of the tibia. After
redifferentiation therapy with isoretinoin (13-cis-retinoic
acid), another RAI treatment (7.4 GBq) was performed with-
out success. The tumor continued to progress with new me-
tastases and a tibia fracture. The fracture was treated by
osteosynthesis, and a skin metastasis was removed for palli-
ation. The patient died from the consequences of progressive
cancer in 2005. The retrospective gene analysis showed a
heterozygous somatic BRAF V6000E mutation.

Discussion

Apart from the frequently observed regional LN metasta-
ses and distant lung and bone metastases, other locations of
distant spread are only sporadically reported in PTC. To our
knowledge, based on a careful search in www.pubmed.gov,
only two cases of PTC with pancreatic metastasis have been
published (19,20). Certainly, there have probably been other
patients with pancreatic metastases due to PTC that were not
detected; this may be because in some cases they were
thought to be due to primary pancreatic cancer but did not

have this diagnosis confirmed as the chances of cure were
deemed to be very low.

Metastases to the pancreas are most frequently observed in
patients with renal or lung carcinomas (23). When a pancre-
atic mass is identified in a patient with history of a primary
cancer in other regions, choosing to resect the mass may be
difficult as was the case in the first patient described. This is
particularly true if the patient’s cancer is recurrent but ra-
diological assessments do not clearly reveal a tumor progress.
To select patients at risk for distant metastases, immunohis-
tochemical studies (HBME-1, cytokeratin 19, and galectin-3)
or molecular biological studies (RET=PTC rearrangement,
TP53 mutation, and BRAF mutation) to determine the PTC
subtype may be helpful (24–29), but not definitive.

In both our patients with advanced disease, iodine was not
taken up by the tumor in the course of the disease; therefore,
an 18F-FDG PET was helpful to the diagnosis (30). The shift
from iodine uptake to 18F-FDG uptake depicting an inverse
relation seems to be associated with increasingly aggressive
behavior. In this clinical setting, the indication to resect distant
metastases is difficult. On the other hand, distant metastases
can be observed after a long latency of several years and can
continue to grow very slowly (6–8,31). A 5- and 10-year dis-
ease-specific survival of patients with distant metastases of a
PTC were reported with rates of 65% and 45%, respectively
(31). This indolent course sometimes motivates physicians
against further surgical measures. However, especially pa-
tients with slow-growing metastases of PTC may achieve
even more benefit if their malignant lesions are removed
surgically (6,31).

In our first patient, a primary malignancy of the exocrine
pancreas was excluded by explorative laparotomy, the pre-
operative diagnosis of PTC metastases was confirmed, and
the tumor was excised. Especially in light of the young age of
the patient, this surgery seemed to be justified by likely im-
proved prognosis and avoidance of local complications such
as infiltration of the duodenum. In our second patient, the first
recurrence of PTC was noted 13 years after primary surgery,
but he then had significant distant metastases. In our opinion,
the multiple operations performed achieved a prolongation of
the patient’s life of further 5 years.

As was the case for one of our patients, both previously
reported patients with pancreatic metastases of PTC had
lung metastases. Despite the small but slowly growing pul-
monary metastases in one of these patients, a 62-year-old man
with a tall cell variant of a PTC, there was benefit from a
pylorus-preserving pancreaticoduodenectomy. At follow-up,
his disease was stable after 2 years. In contrast, the second
previously reported patient, a 53-year-old man, had pro-
gressive growth of pulmonary metastases for which he re-
ceived chemotherapy. Due to bleeding complications from
adjuvant measures, he died within a year after pancreatico-
duodenectomy.

The management of patients with PTC who have distant
metastases must be individualized and alternative ap-
proaches must be considered. The lack of RAI uptake almost
invariably indicates progression of the tumor to an undiffer-
entiated more aggressive phenotype. If the tumor appears to
be slow growing, however, we favor surgical measures to
prevent local complications and perhaps increase longevity.
We took this approach in the two patients reported here with
apparent variable degrees of success.

FIG. 3. Immunoperoxidase staining. The dashed arrow
indicates pancreatic parenchyma negative for thyroglobulin
expression (antithyroglobulin); the black arrow highlights
positive areas of tumor tissue.
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