
A naplastic thyroid carcinoma (ATC),  which 
accounts for 1-2% of all malignant thyroid 

tumors,  is a highly aggressive tumor with a 1-year sur-
vival rate of 5-20% [1].  Although multimodal therapies 
have been introduced including radical surgery,  radio-
therapy,  and chemotherapy,  the survival times remain 
poor [2 , 3].  Clinically apparent brain metastases at 
presentation are relatively unusual in ATC,  occurring 
in 1-5% of patients [4-6].  Lenvatinib,  a new molecu-
lar-targeted anticancer drug,  is a multi-targeted recep-
tor tyrosine kinase inhibitor (TKI) approved by Japan’s 
regulatory agency for the treatment of thyroid cancer,  
including ATC.

TKIs inhibit the activity of vascular endothelial 
growth factor (VEGF) receptors,  fibroblast growth fac-
tor (FGF) receptors,  platelet-derived growth factor 
(PDGF) receptors,  and KIT and RET proteins.  Although 

TKIs are associated with an increased risk of bleeding 
into brain metastases,  we elected to use this therapy in 
patient with a a metastatic brain tumor of ATC that was 
not responding to initial treatment.  We describe the 
rare clinical course of this patient,  who was treated with 
multimodal therapy.  We also briefly present findings 
from the relevant literature.

Case Report

A 52-year-old Japanese man with no previous dis-
eases or allergies collapsed from loss of consciousness 
and was rushed to a nearby emergency hospital.  After 
arrival,  he regained consciousness without any cerebral 
neurological symptoms.  Computed tomography (CT) 
was performed,  and it revealed multiple low-density 
lesions in the patient’s brain and a single thyroid tumor 
(Fig. 1A).  The patient was referred to our institution for 
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further examination and treatment.
Cervical ultrasound revealed an irregularly-shaped,  

internally coarse mass formation in the right thyroid 
lobe (18 × 10 × 12 mm) without any lymph-node swell-
ing,  and fine-needle aspiration of the thyroid mass was 
suggestive of malignancy.  Enhanced magnetic reso-
nance imaging (MRI) demonstrated multiple ring-en-
hanced brain tumors (Fig. 1C,  D),  and positron emis-
sion tomography revealed local accumulation in the 
thyroid gland without accumulation in any cervical 
lymph nodes (Fig. 1B).  No abnormal findings were 
detected in the patient’s blood or by biochemical tests,  
including thyroid-related results.

Since the thyroid tumor was relatively small and did 
not appear to be a primary tumor that would result in 
brain metastasis,  we decided to first remove the brain 
tumor from the right frontal lobe for both treatment 
and diagnosis.  Postoperative pathological findings 
revealed that the tumor was a metastatic ATC brain 
tumor (Fig. 2A,  B).  At the time of surgery,  the primary 
thyroid gland exhibited minimal change,  and the pro-

gression of the remaining brain lesions was considered 
life-threatening; we therefore elected to prioritize 
whole-brain irradiation (total: 37.5,  2.5 Gy,  15 times).  
Post-radiation CT exhibited no significant change in the 
primary thyroid gland,  and approx.  2 months after the 
patient’s initial visit,  a total thyroidectomy and bilateral 
neck dissection were performed.  The pathological diag-
nosis was ATC (pT3bN0),  and the surgical margin was 
negative (Fig. 2C,  D).

At 2 weeks after the patient’s thyroid surgery,  brain 
MRI revealed no apparent recurrence in the resected 
area and no remarkable change in the cerebellar lesion;  
however,  small new brain tumor lesions were observed 
(Fig. 3).  As the risk of tumor hemorrhage was assumed 
to be low due to the small size of the lesions,  and since 
no other appropriate treatment appeared effective,  we 
initiated lenvatinib treatment (24 mg) with the consent 
of the patient and his family.

One month after the initiation of lenvatinib therapy,  
muscle weakness in the left upper and lower extremities 
began to develop.  MRI revealed that the previous small 
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Fig.  1　 Image findings at the initial examination of the patient,  a 52-year-old male.  A,  Enhanced CT revealed a low-density area with 
indistinct borders in the right thyroid lobe (arrowhead); B,  PET-CT revealed high accumulation in the right thyroid lobe without 
accumulation in any cervical lymph nodes; C,  MRI (enhanced T1) detected a tumor exhibiting a ring-enhanced effect with partial 
hematoma change in the right frontal lobe (arrowhead); D,  Mass shadows exhibiting a ring-enhanced effect in the cerebellar (arrowhead) 
were observed.
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Fig.  2　 Pathological thyroid findings (H&E staining) of (A,  B) the brain tumor and (C,  D) the thyroid tumor.  A,  Low-power view;  
B,  High-power view: A dense growth of spindle-shaped or polymorphous tumor cells with hemorrhage and necrosis was observed in 
certain areas.  Immunostaining demonstrated that CK,  GFAP,  vimentin,  and S100a were partially positive,  while EMA,  PAX8,  HMB45,  
Melan A,  p63,  and LCA were negative; C,  Low-power view; D,  High-power view: Hyperplasia of tumor cells with large polygonal or 
spindle-shaped atypical nuclei and broad acidophilic endoplasmic reticulum was observed in the thyroid gland.  Diffuse infiltration was 
observed between thyroid follicles.  Abnormal fission was observed in scattered areas.

A

C

B

D
Fig.  3　 MRI (enhanced T1) findings after the patient had undergone whole-brain irradiation and thyroidectomy.  A,  No apparent 
recurrence in the resected area of the frontal lobe (arrowhead); B,  The cerebellar lesion showing no remarkable change (arrowhead);  
C,  D,  Small new lesions appeared (arrowhead).



new lesions had almost disappeared; however,  a new 
lesion in the occipital lobe and multiple edematous 
changes were detected with enhancement (Fig. 4).  
During the same period,  symptoms such as progressive 
paralysis,  decreased oral intake,  increased headache,  
and decreased level of consciousness also gradually 
appeared,  which were attributed to an exacerbation of 
the brain metastasis.  As the patient’s general condition 
deteriorated,  a palliative care response was elected 
based on the desires of the patient and his family.  The 
patient died 2 months after the initial administration of 
lenvatinib,  202 days after the initial brain surgery.

Discussion

ATC is one of the most malignant solid tumors 
diagnosed in humans,  and its prognosis is so poor that 
no effective treatment strategy is available.  The esti-
mated median time interval from the diagnosis of ATC 
to the diagnosis of brain metastasis is 0.7 years,  with 1.3 
months as the median interval from the diagnosis of 
brain lesions to death; disease-specific mortality is 

reportedly 100% [6].  In our present patient’s case,  
metastatic brain tumors were detected after a thorough 
examination for the cause of his loss of consciousness,  
and a thyroid tumor was simultaneously discovered.  As 
the thyroid tumor was small,  had no cervical lymph-
node metastases,  and did not appear to be a lesion that 
could result in brain metastasis,  a resection of the met-
astatic brain tumors was initially performed.  Although 
the pathological findings of the excised specimen led to 
a diagnosis of brain metastasis of ATC,  the postopera-
tive imaging revealed no change in the thyroid lesion;  
therefore,  whole-brain irradiation was performed prior 
to additional surgery to address the concerns regarding 
the residual brain lesions.  The imaging re-evaluation 
after the patient’s whole-brain irradiation again showed 
no significant change in the thyroid lesion.  A planned 
total thyroidectomy was performed,  and the histo-
pathological diagnosis of the thyroid tumor remained 
that of ATC.

Salvati et al.  reported solitary brain metastasis in five 
patients with ATC,  all of whom were treated with sur-
gical removal and postoperative radiotherapy [5].  Their 
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Fig.  4　 MRI (FLAIR long TR) findings after lenvatinib initiation.  A,  No apparent recurrence in the resected area of the frontal lobe 
(arrowhead),  but new lesions appeared in the occipital lobe (arrow); B,  The cerebellar lesion showing no remarkable change (arrowhead);  
C,  D,  The small new lesions had almost disappeared (arrowheads),  but multiple edematous changes appeared as a result of increased 
brain metastases (arrow).



study showed a statistically significant improvement in 
survival among patients with ATC who underwent the 
gross total removal of brain metastasis compared to 
patients who underwent a subtotal removal.  Chiu et al.  
suggested the surgical resection of brain metastases in 
differentiated carcinoma [6].  However,  they implied 
that there were insufficient data for making recommen-
dations for or against radiotherapy versus surgical 
resection in ATC patients with brain metastases.  The 
2021 American Thyroid Association Guidelines for ATC 
suggest that a careful decision is required for ATC 
patients with brain metastases regarding whether to 
select aggressive treatment or palliative care with a con-
sideration of the patient’s goals [7].

Regarding systemic chemotherapy for ATC,  there 
has been a transition from traditional chemotherapy to 
molecular-targeted therapy [8].  In 2014,  phase III clin-
ical trials demonstrated the effectiveness of multi-tar-
geted tyrosine kinase inhibitors (TKIs) in thyroid cancer 
[9 , 10].  Additionally,  a phase II clinical trial of lenvati-
nib in Japan demonstrated the effect of TKIs on ATC 
[11].  In our patient’s case,  lenvatinib was selected as 
additional treatment because the regrowth of brain 
metastatic lesions appeared early after the total thyroid-
ectomy.  Although there is no published evidence that 
systemic therapy is effective in treating brain metastasis 
of ATC,  there are some case reports of its efficacy in 
brain metastasis of differentiated thyroid cancer (DTC) 
without adverse events,  such as brain hemorrhages 
[12 , 13].  In a brain metastasis-mimicking model,  Rong 
et al.  demonstrated that lenvatinib suppressed ATC 
tumor growth via the inhibition of angiogenesis,  which 
attests to the ability of lenvatinib to cross the blood-
brain barrier [14].

In a study of 594 patients with unresectable thyroid 
cancer treated with lenvatinib,  Takahashi et al.  reported 
that 1.6% of DTC cases and 8.1% of ATC cases showed 
carotid artery hemorrhage,  venous hemorrhage,  or 
tumor hemorrhage associated with tumor shrinkage or 
necrosis [15].  Because the vaso-inhibitory effects of 
TKIs are associated with the risk of bleeding and vascu-
lar disruption due to local tumor disruption,  the lenva-
tinib package insert states that TKIs should be adminis-
tered with caution to patients with brain or liver 
metastases or lesions suspected to invade large blood 
vessels [16 , 17].

Few studies have described the use of TKIs for ATC 
brain metastases,  and reports concerning the treatment 

efficacy of TKIs and the risk of adverse events in such 
cases remain limited.  However,  reports on intratu-
moral hemorrhage and metastatic brain lesion bleeding 
in renal and liver cancers,  where TKI use is also indi-
cated,  have been reviewed.  A recent network 
meta-analysis revealed that neither lenvatinib nor 
sorafenib were associated with an increased bleeding 
incidence in patients with cancer [18].  Pang et al.  
reported that the bleeding rates in patients with hepato-
cellular carcinoma who never received TKIs and those 
who were taking TKIs were 70% and 61.5%,  respec-
tively,  and they concluded that TKI use in patients with 
brain metastasis was a safe strategy [19].

The efficacy of systemic therapy for ATC brain 
metastases and the risk of tumor hemorrhage have not 
been fully documented.  The present report is the first to 
describe the feasibility of lenvatinib therapy for ATC 
brain metastases without any complications.  Since ATC 
is a tumor with a poor prognosis,  even with multi-
modal treatment,  it would be inappropriate to disregard 
possible treatment options because of concerns about 
complications.  Although the present case did not 
demonstrate lenvatinib’s efficacy,  we hope that addi-
tional cases describing aggressive treatments of ATC 
with brain metastasis will generate evidence for new 
therapies.

Conclusion

We have described the case of a patient with meta-
static brain tumors from ATC treated with lenvatinib.  
As there are few reports about the use of TKIs to treat 
brain metastases of ATC,  further case studies are 
required to clarify the efficacy and risks of using TKIs 
for brain metastases.
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