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Abstract

Purpose The objective of our systematic review was to evaluate the long-term outcomes of surgical resection as a treatment
strategy for liver and pancreatic metastases from thyroid cancer (TC).

Methods A systematic search of three electronic databases for articles published up to October 2018 was conducted. All
appropriate observational studies and case reports which reported outcomes from patients with TC metastatic to the liver or
pancreas were considered eligible for inclusion in the present systematic review.

Results A total of 15 studies, which comprised of 16 patients that underwent hepatic or pancreatic resection for TC metastasis,
were included in the present systematic review; among them, 5 presented with metastasis to the liver, whereas 11 had pancreatic
metastatic disease. The median time interval between the initial thyroidectomy and the diagnosis of metastases (either hepatic or
pancreatic) was 60 months (SE 23.8, 95% CI 13.3-106.7) for the entire cohort and the mean overall survival was 37.6 months
(SE 8, 95% CI 22-53.3). Five patients with pancreatic metastases presented with recurrence whereas no recurrences were noted
in patients with liver metastases.

Conclusions Surgical resection of liver and pancreatic metastases from TC seems to be a safe and efficient treatment option for
selected patients. In that setting, long-term outcomes in patients with resected TCLM are encouraging given the absence of
recurrence as reported from the included studies, whereas in the case of TCPM, survival is limited due to advanced disease at
diagnosis and recurrence rates.

Keywords Thyroid cancer - Metastasis - Liver - Pancreas - Survival
Introduction metastases from differentiated TC have been shown to range
from 4 to 23% and are described as the most frequent cause of

Thyroid carcinomas (TC) are uncommon and constitute less ~ TC-related death [3—5]. The most common sites for distant

than 1% of all human cancers, despite the high frequency of
thyroid nodules [1]. The worldwide annual incidence ranges
from 0.5 to 10 cases per 100,000 habitants [2], whereas distant
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metastases from thyroid carcinomas include the lung, follow-
ed by the bones, the brain, and then the liver [6]. Isolated
hepatic metastases are very rare with a reported frequency of
less than 0.5% [7]. Moreover, the pancreas is another extreme-
ly unusual location for distant metastases from TC [8]. The
incidence of pancreatic secondary tumors was 15% in autopsy
cases, whereas the incidence of pancreatic metastasis from TC
ranged from 0.6 to 1.0% of pancreatic secondary tumors [9].
Liver and pancreatic metastases from differentiated thyroid
cancer (DTC), both follicular (FTC) and papillary (PTC), are
usually closely associated with an advanced disease stage and
increased aggressiveness [7].

While surgical resection of liver and pancreatic metas-
tases from several non-colorectal non-endocrine primary
lesions has been shown to benefit patients in terms of
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long-term outcomes, the effect of surgical resection of TC
metastases in the liver and pancreas remains ill determined
[10]. Moreover, several treatment strategies for the man-
agement of liver and pancreatic metastases from TC, such
as surgical resection, radiofrequency ablation (RFA), ra-
dioactive iodine therapy (RAI), and chemotherapy have
been reported, whatsoever the number of included patients
is limited [11]. To that end, the objective of our systematic
review was to evaluate the long-term outcomes of surgical
resection as a treatment strategy for liver and pancreatic
metastases from TC.

Materials and Methods
Study Design

All appropriate observational studies and case reports which
reported outcomes from patients with TC metastatic to the
liver or pancreas were considered eligible for inclusion in
the present systematic review. Reviews and animal studies
were excluded from analysis and tabulation. English-
language trials were included. NM and APa independently
performed a meticulous search of the literature, excluded
overlaps, and tabulated the selected indices in structured
forms.

Search Strategy and Data Collection

We systematically searched for articles published up to
October 2018 using Medline (1966-2018), Scopus
(2004-2018), and Google Scholar (2004-2018) databases
along with the references of the articles, which were re-
trieved in full text. The following keywords were used
for the search: “thyroid cancer,” “hepatic metastasis,”
“pancreatic metastasis,” “metastatic thyroid cancer.” A
minimum number of search keywords was utilized in an
attempt to assess an eligible number that could be easily
searched while simultaneously minimizing the potential
loss of articles. Articles that fulfilled or were deemed to
fulfill the inclusion criteria were retrieved; all articles pub-
lished from January 2000 which described cases of patients
aged > 18 years who underwent surgical management of
liver or hepatic metastasis of thyroid cancer were included.
The PRISMA flow diagram schematically presents the
stages of article selection (Fig. 1).

Data on patient characteristics included age, gender, char-
acteristics of the primary and metastatic tumor, and type of
surgery. Concerning the main findings of the study, survival
rates with regard to incidence of recurrence and cancer-related
deaths as well as overall survival were appraised.
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Statistical Analysis

Kaplan-Meier curves were used for the assessment of survival
and the comparisons of survival among different groups were
made using the log-rank test. Cox regression was used for
multivariate survival analysis. All the tests were two-tailed.
Results were considered significant if p value was less than
0.05. Statistical analysis was performed with the 25th edition
of Statistical Package for Social Sciences (SPSS) (IBM
Corporation, Armonk, NY, USA).

Results
Excluded Studies

A total of 4 studies were excluded from the present review
(Fig. 1) [11-14]. Among them, two underwent only intraop-
erative radiofrequency ablation without parenchymal resec-
tion and were excluded [11, 12]. The study by Ibarrola et al.
was excluded due to insufficient data concerning treatment
strategy and long-term outcomes [13]. The study of Andreou
et al. was also excluded due to inadequate specific data about
patients’ surgical management and survival [14].

Included Studies

A total of 15 studies (case reports and case series), which
comprised of 16 patients that underwent hepatic or pancreatic
resection for TC metastasis, were included in the present sys-
tematic review. Among them, five presented with metastasis
to the liver, whereas 11 had pancreatic metastatic disease
[15-29]. The analyzed indices were structured in Table 1,
which shows main demographic and tumor characteristics,
along with the main outcomes after surgery according to the
site of metastasis (hepatic or pancreatic).

Thyroid Cancer Liver Metastasis (TCLM)

The mean age of patients with TCLM was 54.8 = 15.6 years
whereas the male to female ratio was 0.25. One patient (20%)
was diagnosed with papillary (PTC), 2 patients (40%) with
follicular (FTC), 1 (20%) with both PTC and medullary
(MTC), and finally one patient (20%) with differentiated pri-
mary TC. Only 1 patient (20%) presented with lymph node
metastasis during the primary TC resection. The mean metas-
tasis size was 2.7+ 1.12 cm, whereas the liver tumors in all
patients were solitary. One patient (20%) underwent laparo-
scopic liver resection (LLR) and four patients (80%)
underwent open liver resection (OLR). Only one patient
(20%) received postoperative adjuvant chemotherapy. The
mean time of follow-up after hepatectomy was 22.2 +
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Fig. 1 PRISMA flowchart
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19.9 months. All patients were alive at last follow-up whereas
no recurrence of disease was reported.

Thyroid Cancer Pancreatic Metastasis (TCPM)

The mean age of patients with TCPM was 54.8 £ 12 years
whereas male to female ratio was 0.83. Seven patients
(63.6%) were diagnosed with PTC, 1 (9%) with MTC, 1
(9%) with FTC, 1 (9%) had both PTC and MTC, and 1 patient
(9%) was diagnosed generally with differentiated primary TC.
Nine patients (81.8%) presented cervical lymph node metas-
tasis. At the time of diagnosis, 6 patients had additional me-
tastases at other sites including cervical lymph nodes (n = 2),
bone (n=2), brain (n=1), and lung (n=2). All but 1 patient
underwent curative intent pancreatectomy; the patient report-
ed by Meyer et al. underwent resection primarily due to symp-
tom relief (massive duodenal bleeding) [16]. Six patients
(54.5%) underwent Whipple procedure, 4 patients (36.3%)
underwent distal pancreatectomy (DP), and 1 patient (9%)
underwent enucleation of the pancreatic lesion. Three patients
(27.3%) received adjuvant chemotherapy postoperatively. The
mean metastasis size was 3.7+2.1 cm. The mean time of
follow-up after pancreatectomy was 17.7 = 16.4 months.
Five patients (45.5%) presented with recurrence of disease
after pancreatectomy whereas 5 (45.5%) patients died due to
disease progression. The location of recurrence in these 5
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patients was the lung (n=3), bone (n=2), skin (n=1), and
liver (n=2).

Survival Analysis

The median time interval between the initial thyroidectomy
and the diagnosis of metastases (either hepatic or pancre-
atic) was 60 months (SE 23.8, 95% CI 13.3-106.7) for the
entire cohort. The median time interval was 60 months (SE
26.3, 95% CI 8.5-111.5) for hepatic metastases and also
60 months (SE 45.7, 95% CI 0-149.6) for pancreatic me-
tastases (p =0.52). The lack of statistical significance was
also confirmed in the multivariate survival analysis (p =
0.433). The only independent prognostic factor of sooner
manifestation of metastasis in the multivariate survival
analysis was the presence of medullary thyroid cancer
(HR 18.6, 95% CI 1.3-274.2, p=0.034).

There were 5 deaths (31%) in the entire cohort. Therefore,
the median overall survival had not been reached yet. As far as
metastases in liver are concerned, the median overall survival
had not been reached yet and there were no deaths (0%). On
the other hand, there were 5 deaths (45.45%) in cases with
pancreatic metastases. Thus, the median overall survival had
also not been reached yet. However, the mean overall survival
was 33.2 months (SE 8.6, 95% CI 16.3-50.1). Nevertheless,
this difference was not statistically significant (p = 0.093). The
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lack of statistical significance was also confirmed in the mul-
tivariate survival analysis (p = 0.962).

Five cases (31%) of recurrence after resection of metastases
were noted in the entire cohort. Therefore, the median
recurrence-free survival had not been reached yet. In regard
to hepatic metastases, there were no recurrences (0%) and the
median recurrence-free survival had not been reached yet. On
the other hand, there were 5 recurrences (45.45%) in cases
with pancreatic metastases. Thus, the median recurrence-free
survival had not been reached yet. However, the mean overall
survival was 37.6 months (SE 8, 95% CI 22-53.3). No signif-
icant difference between these two metastatic sites was detect-
ed (p=0.131). The lack of statistical significance was also
confirmed in the multivariate survival analysis (p = 0.702).

The results of multivariate survival analysis are listed in
Table 2.

Discussion

The aim of our systematic review was to accumulate current
evidence on long-term outcomes of patients with
metachronous TCLM and TCPM undergoing surgical resec-
tion. According to data from the included studies, resections
of metachronous TCLM and TCPM are feasible and associat-
ed with acceptable long-term outcomes particularly for the
TCLM patients. The presence of primary MTC was also

associated with a shorter interval of presentation of liver and
pancreatic metastases. Finally, although patients with resected
TCPM seem to recur more frequently than patients with
resected TCLM, no difference was shown with regard to over-
all survival.

A plethora of biochemical markers and imaging modalities
have been used for the diagnosis of metachronous metastatic
lesions from TC. In our review, computed tomography (CT)
was the most frequently used modality followed by magnetic
resonance imaging (MRI) and '®F-fluorodeoxyglucose posi-
tron emission tomography (FDG-PET). FDG-PET and '*'I
imaging can be both diagnostic and prognostic, since metasta-
tic lesions that are FDG-avid and RAl-negative indicate a
high-grade tumor and thus worse prognosis. In our review, 3
out of 5 patients with TCPM that recurred had FDG-avid
tumors. Additionally, the most reliable biochemical marker
of recurrence of TC is elevated serum levels of thyroglobin
(Tg). Ten out of 16 patients (62.5%) of our study had elevated
serum values of Tg during the preoperative period and it was
the indication for further chest and abdomen imaging, in order
to identify the exact location of metastatic lesion [15-17, 19,
20, 25, 26, 28, 29]. With regard to preoperative biopsy in order
to confirm the exact nature of the metastatic lesion, endoscop-
ic ultrasound-guided fine needle aspiration (EUS-FNA) and
fine needle aspirational biopsy (FNAB) have been proposed
as safe and accurate modalities in the cases of TCPM and
TCLM, respectively [13, 15]. Alzahrani et al. suggested

Table 2 Multivariate survival

analysis Parameter p value
Time interval between thyroidectomy and metastasis
Gender 0.216
Age 0.891
Site (liver/pancreas) 0.433

Histology (follicular origin/medullary)

HR 18.6,95% CI 1.3-274.2,
p=0.034 (medullary)

Infiltrated lymph nodes at thyroidectomy 0.703
Overall survival after metastasectomy
Gender 0.618
Age 0.593
Site (liver/pancreas) 0.962
Histology (follicular origin/medullary) 0.972
Infiltrated lymph nodes at thyroidectomy 0.98
Time interval between thyroidectomy and metastasis 0.392
Recurrence-free survival after metastasectomy
Gender 0.94
Age 0304
Site (liver/pancreas) 0.702
Histology (follicular origin/medullary) 0.466
Infiltrated lymph nodes at thyroidectomy 0472
Time interval between thyroidectomy and metastasis 0.305
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performing EUS-FNA for pancreatic lesions suspicious for
TC metastasis before considering resection [30].

In the present study, we reviewed only patients with
TCLM and TCPM who underwent surgical resection as their
main treatment strategy, whatsoever application of other in-
vasive strategies has been reported. The results of this study
demonstrate that surgical resection should be considered in
patients with isolated hepatic metastasis amenable to resec-
tion. Unfortunately, a majority of hepatic metastases from TC
are part of generalized metastatic disease and as a result com-
plete resection may not be feasible. For these patients, Saito
et al. reported favorable results (1-year overall survival 71.4%
vs. 26.7%) after treatment with lenvatinib in patients with
good physical status [31]. Wertenbroek et al. presented 3
cases of patients with TCLM that underwent open, laparo-
scopic, and CT-guided radiofrequency ablation, respectively
[11]. Furthermore, Segkos et al. presented a 62-year-old man
with a TCLM located deeply in the right lobe, which
underwent laparoscopic microwave ablation [12]. Patients
not deemed eligible for major resections may benefit from
such minimally invasive procedures, which are accompanied
by lower morbidity and mortality [11, 12], while patients with
widespread disease should instead undergo systemic treat-
ment with tyrosine-kinase inhibitors [31]. The role of pancre-
atic resection for TC metastasis remains to be defined, since it
is generally associated with more advanced metastatic dis-
ease, considerable morbidity and almost half of included pa-
tients in this study demonstrated disease recurrence after a
median period of 11 months. Careful patient selection should
be applied to identify patients that may benefit from it, such
as those that can tolerate pancreatic surgery and have isolated
pancreatic metastasis and/or intractable symptoms. Adjuvant
chemotherapy possibly has a role in patients after liver or
pancreatic resections, especially in advanced disease stages
but has not yet been elucidated due to the small number of
patients. One out of 5 patients (20%) who underwent liver
resection for TCLM received adjuvant chemotherapy [19]
and 3 out of 11 patients (27.2%) who had TCPM received
paclitaxel, sorafenib, and carboplatinum with adriamycin re-
spectively [22, 25, 28].

The present study is to the best of our knowledge the first
systematic review assessing outcomes from patients undergo-
ing curative-intent surgical resection of hepatic and pancreatic
metastases from TC. Whatsoever, some limitations need to be
addressed before interpreting the results of the present study.
Firstly, the most important being that our outcomes are de-
rived from case reports and small case series thus precluded
further definite conclusions with regard to prevalence and
management of those rare metastatic sites of TC.
Consequently, the small number of patients limits the strength
of our statistical analysis. Finally, the fact that some parame-
ters were omitted by some studies constitutes another
limitation.

@ Springer

To conclude, surgical resection of TCLM and TCPM
seems to be a safe and efficient treatment option for selected
patients. In that setting, long-term outcomes in patients with
resected TCLM are encouraging given the absence of recur-
rence as reported from the included studies, whereas in the
case of TCPM, survival is limited due to advanced disease at
diagnosis and recurrence rates. Further studies are needed in
order to validate surgical resection as a beneficial treatment
strategy in patients with resectable secondary hepatic and pan-
creatic diseases from TC, as well as to decipher the patterns of
recurrence in patients undergoing curative-intent resection.
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