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Introduction

Anaplastic thyroid carcinoma (ATC) accounts for 1.3% to 
9.8% of all thyroid cancers, globally (1). The pathogenesis 
of ATC is not well understood. Patients with ATC may 
have a history of goiter or co-existing differentiated thyroid 
cancer or may have no previous history of known thyroid 
disease before diagnosis (1,2). Patients with ATC present 
with a rapidly growing thyroid or neck mass that generally 
invades the surrounding structures and causes compressive 
symptoms. Additionally, more than 40% of patients with 
ATC show distant metastasis (2,3). The prognosis of ATC 
is very poor, and the overall survival of patients with ATC 
has not improved over the last 50 years despite aggressive 
radiotherapy and chemotherapy. The treatment strategies 
for ATC are multimodal, comprising surgery and external 
beam radiation therapy with chemotherapy for curative 
intent, if feasible (3). However, the current treatment 

strategies for ATC have very limited efficacy. Recently, a 
small series of biomarker-matched targeted therapies has 
been reported to show promise for the treatment of ATC, 
suggesting a potential role for checkpoint inhibitors (3). 

Lenvatinib, a multi-targeted tyrosine kinase inhibitor, 
is a novel drug that has shown encouraging antitumor 
effects on radioactive iodine-refractory papillary thyroid 
carcinoma. It also appears to be effective for the treatment 
of ATC; however, the efficacy of the drug requires further 
evaluation (3-8).

We encountered a case of spontaneous bilateral 
pneumothorax in a patient with ATC and lung metastasis 
dur ing  lenvat in ib  therapy.  The  deve lopment  o f 
pneumothorax during chemotherapy or targeted therapy 
is generally a very rare complication, especially in patients 
with thyroid cancer. To date, there are few reports on the 
incidence of pneumothorax during lenvatinib therapy (9,10). 
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In this case report, we describe the incidence of bilateral 
pneumothorax in a patient with ATC and lung metastasis, 
along with relevant review of literature. 

We present the following case in accordance with the 
CARE reporting checklist (available at http://dx.doi.
org/10.21037/gs-20-462). 

Case presentation

A 77-year-old man suffering from polyarteritis nodosa, 
hypertension, and diabetes mellitus, visited the Department 
of Otolaryngology in February 2019, complaining of a neck 
swelling since 1 month. He had sore throat, odynophagia, 
and a globus sensation in the throat. Ultrasonography of 
the thyroid revealed an irregular, markedly hypoechoic and 
heterogeneous solid nodular lesion, with macro calcification 
and mild intranodular vascularity. 

Core  needle  b iopsy  revea led  the  les ion  to  be 

hypercellular, with high mitotic activity (Ki-67 labelling 
index 60–70%) and marked pleomorphism. The lesion 
showed focal positivity for paired box gene 8 (PAX-8) and 
thyroid transcription factor 1 (TTF-1) and increased p53 
expression upon immunohistochemical staining. The final 
pathological diagnosis was ATC.

Contrast-enhanced computed tomography (CT) revealed 
a mass of dimensions 6.1 cm × 4.8 cm × 4.7 cm in the left 
lobe of the thyroid, abutting the trachea and esophagus 
(Figure 1A). Multiple metastatic masses were also observed 
in the parenchyma of both the lungs. Treatment with 
lenvatinib was planned during a multi-disciplinary team 
meeting. The patient tolerated treatment with 24 mg 
lenvatinib and did not show any severe side effects. Neck 
CT was performed on day 36 of lenvatinib therapy, which 
showed a decrease in the volume of the primary thyroid 
tumor (Figure 1B). 

The patient visited the emergency room complaining of 
dyspnea on day 50 of lenvatinib treatment, and his blood 
oxygen saturation on ambient air was 82%. Chest CT 
showed the incidence of bilateral pneumothorax (Figure 2). 
Chest tubes were bilaterally inserted for the pneumothorax, 
and treatment with lenvatinib was ceased. However, the 
pneumothorax did not improve after placement of the chest 
tubes. The patient underwent wedge resection of both the 
lungs, and pathological examination revealed metastatic 
lesions of ATC (Figure 3). The pneumothorax stabilized 
after bilateral lung operation (Figure 4). Lenvatinib 
treatment was reinitiated at a reduced dose of 20 mg, and 
the growth of the tumor appeared to be stationary. We 
could not follow up on the patient one month after taking 
a reduced dose of lenvatinib. We have heard from the 
patient’s family that the patient died due to dyspnea and 
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Figure 1 Comparison of the primary thyroid tumor before and after lenvatinib therapy. (A) CT showing a mass of dimensions 6.1 cm × 
4.8 cm × 4.7 cm in the thyroid, abutting the trachea. (B) The follow-up CT on day 36 of lenvatinib therapy revealed that the volume of the 
primary thyroid tumor was reduced. 

Figure 2 CT of the chest on day 50 of lenvatinib therapy, 
showing the bilateral pneumothorax and formation of thin-walled 
cavitations around the metastatic lung lesion. 
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general weakness in December 2019. The timeline of the 
whole process of the patient is outlined in Figure 5.

All procedures performed in studies involving human 
participants were in accordance with the ethical standards 
of the institutional and/or national research committee(s) 
and with the Helsinki Declaration (as revised in 2013). 
Written informed consent was obtained from the patient 
for publication of this Case report and any accompanying 
images.

Discussion

Lenvatinib is an active multi-targeted tyrosine kinase 
inhibitor that acts on vascular endothelial growth factor 
(VEGF) receptors 1–3, platelet-derived growth factor 
receptor-α, fibroblast growth factor (FGF) receptors 

1–4, platelet-derived growth factor receptor-α, the RET 
proto-oncogene, and the KIT proto-oncogene receptor 
tyrosine (6,7). Lenvatinib does not significantly inhibit 
the proliferation of tumor cells, but affects the migration 
and invasion of tumor cells, owing to its anti-angiogenic 
activity. Tahara and coworkers reported that lenvatinib 
has manageable toxicities following dose adjustments and 
clinical activity in patients with ATC, and the objective 
response rate reported in their study was 24% (4). The 
common adverse events of lenvatinib include hypertension, 
diarrhea, fatigue, appetite suppression, weight loss, and 
nausea (4,7,8).

The present case involved spontaneous bilateral 
pneumothorax that developed as a side effect of lenvatinib 
therapy in a patient with ATC and lung metastasis. In 
the absence of iatrogenic causes, the development of 
spontaneous pneumothorax during chemotherapy has been 
most frequently reported in patients with lung cancer. The 
development of spontaneous pneumothorax in patients with 
thyroid cancer and lung metastasis is a very rare sequela 
of lenvatinib therapy for thyroid cancer (11). To date, 
there have been only two reports of the development of 
spontaneous pneumothorax during lenvatinib therapy for 
patients with ATC and lung metastasis (9,10). 

The etiologies of spontaneous pneumothorax during 
targeted therapy or chemotherapy for lung metastasis 
are yet to be completely understood. Various causes have 
been suggested for the development of spontaneous 
pneumothorax from lung metastasis, including the 
rupture of necrotic tumor nodules, necrosis of subpleural 

Figure 3 Histopathological analysis of the lung tissue specimen. (A) The sharply outlined lesion is clearly distinguishable from the 
uninvolved lung parenchyma (hematoxylin and eosin stain at 40× magnification). (B) Neoplastic cells show focal positivity for PAX-8 
(imminohistochemical staining at 200× magnification), consistent with metastatic anaplastic thyroid carcinoma. 

Figure 4 Follow-up CT on day 17 after bilateral video-assisted 
thoracoscopic surgery (VATS) showing the resolution of the 
bilateral pneumothorax. 
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metastases, direct pleural invasion by the tumor, and the 
involvement of the check valve mechanism of the tumor 
nodules at the periphery of the lung (12-15).  

In this case, the initial chest CT before lenvatinib 
therapy did not reveal any subpleural bulla, pleural invasion, 
or pneumothorax. However, the serial follow-up CT during 
lenvatinib therapy revealed the presence of multiple thin-
walled cavitations around the metastatic lesions of the lung. 
We assume that the metastatic lesions and the cavitations 
were related to tumor necrosis following lenvatinib therapy, 
which resulted in air leakage and the occurrence of the 
bilateral pneumothorax. 

The patient underwent video-assisted thoracoscopic 
surgery (VATS) in both the lungs because the pneumothorax 
continued to aggravate even after the insertion of chest 
tubes. The pneumothorax stabilized after bilateral lung 
resection, and the growth of the tumor also appeared to be 
stationary following the reinitiation of lenvatinib. Surgical 
intervention should thus be considered if the pneumothorax 
persists even after the insertion of chest tubes. Successful 
and well-tolerated VATS has several advantages in that it is 
less painful and allows better postoperative pulmonary gas 
exchange than open thoracotomy and surgical or chemical 
pleurodesis (16). 

There are some limitations to this study. It is a case 
report. Therefore, it is difficult to evaluate the whole 
characteristics of pneumothorax in lenvatinib treatment 
for thyroid cancer. Also, we lost the patient during the 
treatment. However, it may be noteworthy that this study 
suggested the possibility and mechanism of spontaneous 
pneumothorax in lenvatinib therapy.

In conclusion, clinicians need to be aware that the 
development of pneumothorax is a possibility during the 
treatment of patients with lenvatinib for ATC and lung 
metastasis. It is therefore necessary to closely monitor the 
patient for the early detection of pneumothorax.
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•  The patient visited the emergency room due to bilateral 
pneumothorax on day 50 of lenvatinib treatment;

•  Chest tubes were inserted bilaterally;
•  Treatment with lenvatinib was ceased.

•  The patient underwent wedge resection of both the 
lungs because the pneumothorax did not improve after 
placement of the chest tubes;

•  Lenvatinib treatment (20 mg) was reinitiated.

•  CT/MRI revealed a 6-cm mass in the left thyroid 
and multiple metastatic nodules in both lungs

•  The patient was diagnosed with ATC by core 
needle biopsy

•  A 77-year-old man first visited the hospital, 
complaining of anterior neck swelling

04.26

05.10

02.28

02.27

02.20

•  Treatment with lenvatinib (24 mg) has begun
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•  The patient died
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Figure 5 The timeline of the medical history of the patient. ATC, anaplastic thyroid carcinoma; CT, computed tomography; MRI, magnetic 
resonance imaging.
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