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Summary

Well-differentiated thyroid cancer (WDTC), including papillary, follicular, and Hurthle-cell types, is characterized by a slow 
course and usually remain localized to the thyroid. However, a minority of these cases develop distant metastases with the 
most common sites being lungs, bones, and lymph nodes. Liver metastases of WDTC are rare and are usually found along 
with other distant metastases sites and in a multiple or diffuse pattern of spread. The recognition of distant metastasis in 
WDTC has a significant impact on the treatment and prognosis. However, because of their low incidence and awareness, 
distant metastases are often diagnosed late. Herein, we describe a case of a 71 years old woman who during routine 
surveillance of a follicular variant of papillary thyroid cancer (FV-PTC), 5 years after being treated for her primary thyroid 
tumor, was found to have a single liver metastasis and underwent liver segmental resection. This case highlights the 
importance of maintaining vigilant surveillance of patients with WDTC, and illustrates the possibility of unique metastasis 
at unexpected sites. Further studies are needed to understand the organ tropism of some WDTC leading to distant 
metastases development and to better prediction of an aggressive course.
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Learning points:

•• WDTC patients with distant metastases have a poor prognosis with a 10-year survival of about 50%. The most 
common sites of distant metastases are lung, bone and lymph nodes.

•• Liver metastases are rare in WDTC, are usually multiple or diffuse and are found along with other distant 
metastases sites.

•• Single liver metastasis of WDTC is an unexpected pattern of spread, and very few cases are reported in the 
literature.

•• Rare sites of distant metastases in WDTC can manifest many years after the primary tumor, stressing the 
importance of maintaining vigilant surveillance.

•• More studies are needed to predict which WDTC tumors may develop a more aggressive course, allowing clinicians 
to individualize patient management.
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Background

Papillary thyroid cancer (PTC) comprises about 85% 
of well-differentiated thyroid cancer (WDTC) (1). The 
classic papillary (C-PTC) and follicular variant (FV-PTC) 
of PTC are the most common PTC subtypes, accounting 
for 55–65% and 23–41% of the cases, respectively (2). 
Historically, C-PTC and FV-PTC were believed to be 
low-risk with comparable treatment approach and 
prognosis. However, recently, The Cancer Genome 
Atlas (TCGA) research group demonstrated a clear 
difference in genetic profiles and clinical outcomes  
between these two subtypes and linked C-PTC to 
increased prevalence of thyroid capsule invasion,  
lymph node metastasis, disease recurrence and  
mortality (3).

Distant metastases in WDTC range from 4 to 15% 
and are the most frequent cause of WDTC-related 
death (4). The most common distant metastases sites in 
WDTC are lungs, followed by bone. Other rare distant 
metastases sites are brain, breast, liver, kidney, muscle 
and skin (4, 5).

Liver metastases are usually found along with other 
distant metastases sites, and nearly always are multiple or 
diffuse (5).

This study reports a rare case of a patient with FV-PTC 
who developed an unusual pattern of liver involvement, 
a single metastasis without evidence of other organ 
metastases.

Case presentation

A 65-year-old female underwent total thyroidectomy in 
December 2013 due to a 55 mm nodule in the left lobe of 
the thyroid gland. The histopathology findings showed a 
predominant FV-PTC with a 10% component of insular 
type. In addition, there were foci of solid pattern, massive 
invasion and reduplication of the capsule and several foci 
of vascular invasion. Extra thyroidal extension was not 
identified. A 3 mm micropapillary carcinoma was seen in 
the right lobe.

Her past medical history included nodular goiter 
for which she was followed in an endocrinology clinic, 
dyslipidemia and hypertension. There was no history of 
exposure to head or neck radiation. Her family history 
included two siblings diagnosed with PTC; a sister who 
underwent total thyroidectomy at the age of 62 and a 
brother who underwent right hemithyroidectomy at the 
age of 71 due to PTC. There was no available information 
regarding her parents. At the time of the surgery, thyroid 
function tests were normal, and serum thyroglobulin 
(Tg) was remarkably high, 4013 ng/mL (reference value  
0.8–55 ng/mL).

Investigation

Postoperatively, she received 100 mCi 131-radioiodine 
(I-131). A following whole-body scan (WBS) with  
SPECT/CT showed small foci of iodine accumulation 

Figure 1
WBS/SPECT CT showed a solitary radioiodine-avid 
mass in the right segment of the liver.
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at the thyroid bed compatible with remnant thyroid 
tissue. At this time, thyroid-stimulating hormone (TSH) 
was 95.5 IU/L (reference value 0.50–4.78), Tg decreased 
to 77 ng/mL and thyroglobulin antibodies (Tg-Ab) 
were negative. Six months later, a neck ultrasound (US) 
did not demonstrate any findings and a thyrogen test  
performed a year post-surgery revealed a Tg of 1.4 ng/mL 
while TSH was 41 IU/L.

According to the Joint Committee on  
Cancer (AJCC 8th Edition) and the TNM classification 
system (6), all the above were consistent with STAGE 
II-T3a, NX, M0 and with an intermediate risk of 
recurrence.

Outcome and follow-up

At follow-up visits, she was well controlled with L-T4 
therapy. Tg levels remained undetectable until 2018 
when a gradual rise was noted, despite suppressed TSH. 
Repeated cervical US and a positron emission CT scan 
(PET-CT) showed no abnormal findings.

The Tg levels continued to rise, up to 118 ng/mL, and 
the second dose of I-131 (170 mCi) was administered. 
A WBS/SPECT-CT scan 9 days following treatment 
revealed a solitary radioiodine-avid mass in the right 
segment of the liver (segment 8) (Fig. 1). To confirm 
this finding and to assess the possibility of other foci of 
metastatic tumors obscured by the intense liver lesion, 
a repeated PET-CT scan was conducted and confirmed 
the findings of a solitary liver lesion without any other 
abnormalities. Despite the second I-131 therapy, Tg levels  
continued to increase.

An abdominal contrast-enhanced CT scan that 
was done to further define the finding, revealed a 2 
cm hypodense lesion in segment 8 of the liver (Fig. 
2A). During February 2020, the patient underwent an 
uncomplicated resection of the isolated liver metastasis. 
The intraoperative and post-resection macroscopy of 
the metastasis are shown in Fig. 2B and C.

The microscopic features of the metastatic lesion 
showed the same histopathology as the primary thyroid 
tumor consistent with FV-PTC (Fig. 3A, B, C and D). There 
was no evidence of insular type. Immunohistochemical 
analysis showed positive staining for TTF-1 and Tg (Fig. 
3C and D) confirming the lesion’s thyroidal origin.  
Surgical margins were free of tumor involvement. 
Molecular analysis of the tumor did not reveal  
BRAFV600E mutation and the index Ki67 was less than 2%. 
Three months following surgery Tg levels decreased to 
1.75 ng/mL.

Discussion

We describe a case of an elderly woman who underwent 
a PTC resection in 2013. There were two unfavorable 
initial characteristics: age above 55 years and a large 
tumor at presentation. However, the tumor histology 
was compatible with FV-PTC and there was no evidence 
of distant metastasis. Moreover, during a relatively 
long follow-up period, the unstimulated Tg levels were 
undetectable. Only, 5 years later, due to a gradual increase 
in Tg levels, a detailed evaluation was conducted that 
revealed a solitary liver metastasis. The patient underwent 
a resection confirming that it was a single metastasis of 
the primary FV-PTC.

WDTC is characterized by a slow and indolent 
course, with an excellent 10-year survival rate of 80–95%. 
However, WDTC patients with distant metastases have a 
poor prognosis with a 10-year survival of about 50% (4, 7).

Figure 2
(A) Coronal contrast-enhanced CT of the abdomen shows a hypodense 
lesion 2 cm in diameter in the segment 8 of the liver. The lesion 
undergoes strong enhancement in the late arterial phase of the scan, and 
remains enhanced in the portal venous phase of the scan. The lesion is 
situated between the middle hepatic vein, which is above the lesion, and 
the posterior branch of the right portal vein. (B) The gross hepatic 
metastasis seen intraoperatively.
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The liver is a rare site of distant metastases in WDTC 
with a reported frequency of only 0.5% (7). A retrospective 
study of a single center that evaluated patients with 
WDTC and distal metastases between 1970 and 2014, 
found liver metastases in only 5 out of 138 patients. 
Four of these patients also had lung metastases, two also 
had bone metastases, and one also had brain metastases. 
These results accord with previous studies showing that 
liver metastases in WDTC are usually found with evidence 
of other distant metastases sites, and nearly always are 
multiple or diffuse.

Madani et al. proposed several underlying mechanisms 
for the organ tropism and the differences in the biological 
behavior of thyroid cancer subtypes. Such mechanisms 
include involvement of a variety of signaling pathways, 
such as MAPK and PI3K-AKT, tumor immunology, 
molecular mediators of organ tropism and the theory 
of genetic heterogeneity within a primary tumor due to 
the presence of a subpopulation of cancer stem cells (7). 
However, all of these proposed mechanisms still fall short 
of explaining the phenomena of rare organ metastatic 
lesions. In addition, as demonstrated by our case, rare 

metastases of thyroid cancer can manifest years after 
discovering the primary tumor (7, 8). Therefore, there is a 
need for longer surveillances of WDTC patients (9).

Disease-specific mortality and the risk of recurrence 
is higher in patients with BRAF mutation and BRAFV600E 

mutation is tightly linked to aggressive clinical–
pathological features (1). However, interestingly in our 
case, the molecular analysis did not reveal BRAF mutation 
and the Ki-67 index was low.

Our patient had a family history of two first-degree 
relatives with PTC. Familial non-medullary thyroid 
cancer (FNMTC) may be a component of familial cancer 
syndromes (Gardner and Cowden syndrome, Carney 
complex type 1, Werner and DICER1 syndromes), but the 
majority of FNMTC are non-syndromic. A prospective 
screening study of kindred with FNMTC reported a high 
rate of thyroid cancer in families with three or more first-
degree relatives affected (10).

At least ten similar cases were reported in the 
literature (4). Three cases were male and seven were 
female. The average age was 63 years old (range 32–85). 
The histopathology of the primary tumor was papillary 

Figure 3
(A) Hematoxylin–eosin stain (H&E), ×200 magnification. The tumor is characterized by follicular growth pattern with colloid, composed of cells that show 
enlarged nuclei with overlapping, nuclear grooves and pseudoinclusions. The features are compatible with FV-PTC. (B) H&E, ×100 magnification. 
Metastatic papillary thyroid carcinoma. Liver tissue in the left. (C) ×200 magnification, TTF-1 immunohistochemical stain. Strong nuclear staining in 
carcinoma cells. (D) ×200 magnification, thyroglobulin immunohistochemical stain. Positive stain highlighted follicular growth pattern.
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in four, follicular in five patients and Hurtle cell in one 
patient. Our case shows similar clinical and pathological 
characteristics to the others published.

The patient underwent resection of the solitary 
liver metastasis that did not respond to a repeated I-131 
treatment. Although I-131 is currently the treatment of 
choice for I-131 avid metastases (1), surgical resection 
offers more radical treatment and should be considered, 
especially for a solitary metastasis (4).

In conclusion, WDTC patients have an excellent 
prognosis with a life expectancy not significantly 
different from the general population after therapy. 
Nevertheless, accurate surveillance for possible recurrence 
is recommended for long-term follow-up. This case 
highlights the possibility of a unique metastasis at an 
unexpected site.
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