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AbstrAct:   background: Liver metastases of differentiated thyroid cancers (DTC) are uncommon. Surgery has proven to be effective in 
patients with 131I-negative hepatic lesions. Here, we present two patients who underwent liver resection for metastatic DTC. 

  case presentation: The first patient is a 36-year-old woman who reported with 70-mm hepatic metastases of papillary thyroid 
cancer. After primary treatment of cancer, she was disease-free for 8 years when the elevation of TSH levels resulted for the 
need to search for metastasis. Notably, the 131I SPECT did not show any lesions. The CT scan revealed an 80mm diameter mass 
in the liver. Histology confirmed metastasis of thyroid cancer. Lack of iodine uptake and the size of lesion excluded treatment 
with radioactive iodine. Radical resection of the metastasis was performed with good short- and long-term postoperative 
result. The second patient is a 65-year-old man previously treated for follicular thyroid cancer. When a iodine-negative 70mm 
diameter metastasis was detected within the liver, he was referred for surgery. Extended right hepatectomy was performed. In 
a 12-months follow-up, he remained stable, with no signs of recurrence. Conclusions: These two cases show that resection of 
hepatic metastases of DTC is an option even in the case of large lesions. Given the effectiveness and safety of liver surgery, we 
reckon that it should be the treatment of choice when possible. The decision to perform surgical treatment should be based 
on analysis of the ability to perform radical and safe resection.

Keywords:  iodine negative, liver surgery, thyroid neoplasms

AbbreVIAtIoNs

DTC – differentiated thyroid cancers 
FTC – follicular thyroid cancer 
PTC – papillary thyroid cancer 
SPECT – single-photon emission computed tomography 
TSH – thyroid-stimulating hormone 
CT – computed tomography  
CK 19 – cytokeratin 19 
TPO – thyroid peroxidase 
TTF-1 – thyroid transcription factor-1 
TIA – transient ischemic attack 
TC – thyroid carcinoma 
RAI – refractory to radioactive iodine 
VEGF – vascular endothelial growth factor 
BRAF – B-raf proto-oncogene  
RAS – v-ras oncogene homolog 
RET – rearranged during transfection 
FGF – fibroblast growth factor  
PDGF – platelet-derived growth factor 
KIT – progression-free survival 
PFS – progression-free survival 
HR – hazard ration 
PR – partial response 
SD – stable disease 
OS – overall survival 
FDA – Food and Drug Administration 
EMA – European Medical Agency 
TKI – tyrosine-kinase inhibitor 
AE – adverse effects

Enclosed please find two reports of cases of surgical treatment in 
patients with radioactive iodine refractory differentiated thyroid 
cancer metastases to the liver. This is a rare indication for liver re-
section and there are just a few reports in the literature. Here we 
report that liver resection of differentiated thyroid cancer liver me-
tastases should be considered even if the metastasis is large and 
requires extensive resection. We conclude that surgery should be 
the method of choice when radical and safe resection is feasible.

INtrodUctIoN 

Differentiated thyroid cancers (DTC) account for 90% of thyroid 
gland carcinomas [1]. DTC are subdivided into two histological 
types: follicular (FTC) and papillary thyroid cancer (PTC) [1]. In 
a natural course of the disease, DTC is characterized by localized 
growth with a 10–year survival rate of 95.0% [2]. Cancer-related 
deaths are mainly caused by tumor progression followed by for-
mation of distant metastases: only half of patients with metastases 
survive 10 years [2, 3]. Of note is the fact that the disease spread 
is rare and present in 4.0–15.0% of patients [4–6]. Distant metas-
tases of DTC typically occur in the lungs and bones [7]. Metasta-
ses to the brain, breast, liver, kidney, muscle and skin are, in turn, 
very rare [7]. Liver metastases of DTC are usually 131I–negative, 
therefore routinely performed 131I SPECT during follow-up is not 
sensitive to detecting such lesions [7]. Thus, metastases of DTC 
are usually identified at late stages, which results in high mortal-
ity of affected patients [7]. Presence of liver lesions significantly 
worsens the prognosis [3]. To date, surgery, due to the lack of safe 
and effective chemotherapy for DTC metastases, remains the most 
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for liver resection. Due to unfavorable localization of the tumor 
in the runoff of the right and middle hepatic veins, it was decided 
to perform right lobe resection expanded by segment 4. 

There were no intraoperative complications. The postoperative 
course was uneventful. The resected specimen (Fig. 4b.) demon-
strated a well-demarked 70-mm mass with a central fibrotic area. 
No tumor involvement was detected in the incision line, and the 
smallest margin was 10 mm. Microscopically, follicular cells were 
noted (Fig. 4c.). Histological diagnosis was supplemented by im-
munohistochemical staging of thyroglobulin (+) and TTF-1 (+). 
The patient was discharged on the eighth postoperative day. At 
12 months’ follow-up he remained stable and without signs of tu-
mor recurrence. 

effective. The aim of the current manuscript is to describe cases of 
two patients who underwent liver resection of metastases of DTC 
and to present data available in the literature concerning therapies 
in patients with liver metastases of DTC.

cAse rePort

Case 1

A 36-year-old female presented at our department with a solitary 
70 mm lesion localized in the 7th segment of the liver. She had a 
history of PTC in the left thyroid lobe (Figs.1a.–c.). She underwent 
total thyroidectomy in April 2003, i.e., 8 years before the current 
admission. Subsequently she was treated with whole body radioio-
dine ablation therapy for a total of 100 mCi, followed by suppressive 
treatment with L-thyroxine and was tumor-free until April 2011, 
when increased serum TSH (53.35 µU/ml, upper norm 4.5 µU/ml) 
and thyroglobulin (425.1 ng/ml, upper norm 17.0 ng/ml) levels 
were detected for the first time after thyroidectomy. 131I scin-
tigraphy was performed, but it did not show any pathologic ac-
cumulation of the isotope. Te CT scan revealed a 60x80x65 mm 
enhancement in segment 7 of the right liver lobe (Fig. 2a.). His-
tologic analysis of the specimen obtained by cutting biopsy dem-
onstrated metastases of the thyroid tumor (CK 19 (-), TPO (+), 
thyroglobulin (+), TTF-1 (+). Lack of iodine uptake and the le-
sion size excluded the possibility of radioactive iodine treatment. 
In such a situation, the treatment of choice was surgical resection 
of the metastasis. Upon admission, the patient did not complain 
of pain, fatigue or weight loss. 

During intraoperative examination, we found a 70-mm, soft tu-
mor localized in the 7th segment of the liver, adjacent to the right 
portal vein. The remaining liver parenchyma was healthy, without 
signs of steatosis. There were no enlarged lymph nodes in the upper 
abdomen and other abnormalities in the abdominal cavity. Ana-
tomical resection of the right liver lobe was performed. In histo-
pathology, the resection margin was free of tumor invasion. In line 
with the results of the previous biopsy, microscopic evaluation of 
the specimen showed a neoplasm the papillary architecture, con-
sistent with thyroid cancer. Further, immunohistochemical stain-
ing confirmed the expression of thyroglobulin (+) and TTF-1 (+) 
Fig. 2b., supporting the diagnosis of metastatic thyroid cancer. 
There were no complications in the postoperative course. The pa-
tient was discharged on the seventh post-operative day in a good 
general condition and at 60 months follow-up presented without 
signs of tumor recurrence.  

Case 2
The second patient was a 65-year-old man operated in March 
2010 for 20-mm follicular thyroid cancer of the left thyroid lobe 
(Figs. 3a., 3b.). Then, he was successfully treated by radioiodine 
ablation and suppressive treatment with L-thyroxine. He had no 
evidence of tumor recurrence until May 2015, when an increase 
of TSH-stimulated thyroglobulin to the level of 16.53 ng/ml was 
observed during a routine control visit. 131I-scintigraphy did not 
show pathologic accumulation of the isotope. The CT scan dem-
onstrated in Fig. 4a. revealed a single metastatic 50x70x60 mm le-
sion in the liver segment 4b/5.z The patient was proposed surgi-
cal treatment . He was refereed to our department and qualified 

Fig. 1a.  Thyroid with tumor in the left lobe.

Fig. 1c.  Papillary cancer of the thyroid at 10x magnification: irregular, elongated follicles 
resembling papillae. Normal thyroid tissue is visible on the left, infiltrated by 
solitary cancer follicles.

Fig. 1b.  Cross-section trough the resected tumor.
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tients [12]. According to our knowledge, only 14 cases of liver re-
section due to DTC liver metastases have been documented in the 
literature so far (Tab. I.) [2, 13, 14]. 

The reason is that liver metastases, other than colon cancer, are rare 
and what is more, rarely perceived as indications for liver resec-
tion [8]. Even in major hepatobiliary surgery clinic non-colorectal 
liver metastases represent less than 3% of all indications for liver 
resection [12]. Such a small number of operated patients might 
be due not only to a relatively low number of patients with liver 
metastases of DTC but might also be caused by a late detection 
in surveillance follow-up of patients with thyroid cancer disease. 
Nevertheless, 2 cases presented above demonstrate that even large 
metastases of DTC can be resected without any complications. In-
terestingly, reported data on resection of metastasized DTC are 
similar to those achieved in liver resection for colorectal cancer 
[15]. Already in 1986, Niederle et al. presented the positive effect 
of surgery in management of single metastatic lesion of DTC [13]. 

dIscUssIoN

If not treated, patients with hepatic metastases of DTC have a very 
poor prognosis [7] . Most of DTC metastases are refractory to ra-
dioactive iodine (RAI), which delays diagnosis and excludes this 
method of treatment. Recently new treatment option has been stud-
ied, with two different tyrosine kinases inhibitors (TKI), sorafenib 
and lenvatinib [8, 9]. As a result, despite the sufficient percentage 
of adverse effect caused by use of TKI, sorafenib and lenvatinib 
were approved by the Food and Drug Administration and by the 
European Medical Agency for treatment of locally recurrent or 
metastatic, progressive DTC refractory to RAI treatment [8–10]. 
However, based on the current knowledge, the American Thyroid 
Association released Guidelines for the Management of thyroid 
nodules and DTC providing a hierarchy of treatment modalities 
for metastatic disease where TKI is not the primary approach for 
metastatic DTC and is preceded by surgical treatment [11]. Liver 
resection has been reported to prolong the survival in these pa-

Fig. 2a.  Papillary thyroid cancer metastases of segment 7 of the liver in axial orientation.

Fig. 3a.  Follicular cancer of the thyroid at 10x magnification: capsular invasion, 
present in this picture, is a feature necessary for diagnosis of follicular cancer.

Fig. 4a.  Follicular thyroid cancer metastases of  segment 4b/5 of the liver in axial 
orientation.

Fig. 2b.  A positive nuclear reaction towards TTF1 in tumor cells, characteristic for 
thyroid tumors.

Fig. 3b.  Follicular cancer of the thyroid at 40x magnification: follicles of varying size, 
lined with cells resembling a normal thyroid epithelium.

Fig. 4b.  Cross-section through the resected tumor with a preserved R0 resection 
margin.
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Of note, both of the above-mentioned patients had single, meta-
chronous thyroid cancer metastases to the liver, with long inter-
vals between diagnosis of the primary tumor and liver resection 
(i.e., 95 and 56 months). To date, there is no evidence for validity of 
other generally considered prognostic factors, such as the number 
of lesions, size of the largest lesion, presence of major postopera-
tive complications, major hepatectomy, histological grade of the 
primary, resection margin for primary tumor and metastasis, and 
the necessity for blood transfusion [14].

coNcLUsIoN

Considering the advantages and disadvantages of all available 
treatment modalities of patients with RAI refractory DTC metas-
tases, we have to personalize our treatment proposition. Nowa-
days, resection of hepatic metastases of DTC is a safe option even 
in the case of large lesions. Given the improvements in the safety 
of liver resection, the number of patients with DTC who are po-
tential candidates for surgery should increase. Therefore, in case 
of doubtful safety of targeted systemic treatment options, an ag-
gressive surgical approach should be considered when complete 
resection is feasible. Moreover, the iodine-negative character of 
DTC metastases enforces inclusion of abdominal sonography or 
CT in the follow-up of DTC patients.

In the group of 10 patients, the authors reported 5– and 10–year 
post-resection survival rate of 56.0% and 43.7%, respectively [13]. 
Djenic et al. advocate liver resection of solitary DTC metastases 
only if free resection margin is possible [2], which was achieved 
in both of our patients.

On the other hand, isolated liver masses are unusual and are present 
in less than 0.5% of all patients in advanced DTC stadium [7]. Due 
to the systemic mode of tumor spread, DTC metastases frequently 
involve multiple organs and are usually diffused in metastasized 
organs [15]. Of note, even in such cases liver resection might be 
considered. Results presented by Andreou et al. demonstrate that 
extrahepatic dissemination of thyroid cancer should not be con-
sidered as an absolute contraindication for liver resection [14]. In 
this study authors describe a cohort of 51 patients operated for 
liver metastasis of different non-digestive endocrine cancers. In 
their analysis only two factors, namely: the presence of less than 2 
sites of extrahepatic disease (P = 0.009) and interval of 12 months 
or more between resection of the primary tumor and diagnosis of 
the liver metastases (P = 0.017), were predictive for overall surviv-
al. Patients with limited extrahepatic disease achieved the same 3- 
and 5-year recurrence-free survival rates, i.e., 37.0% and 37.0%, re-
spectively. Patients with an interval of 12 or more months between 
primary tumor and liver metastases diagnosis, were characterized 
by a 3- and 5-year survival rate of 64.0% and 58.0%, respectively. 
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AUthor yeAr oF PUbLIcAtIoN NUmber oF PAtIeNts hIstoLoGIcAL tyPe 3-yeAr sUrVIVAL 5-yeAr sUrVIVAL 10-yeAr sUrVIVAL

Niederle et al. 1986 10 5 Follicular, 
4 Papilloma, 
1 Hurtle cell TC

n/a 56.0% 43.7%

Adreou et al. 2012 3 Hurtle cell TC 64.0% 58.0% n/a

Djenic et al. 2014 1 Papilloma TC Alive after 1 year n/a n/a
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