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Case report

Bilateral spontaneous pneumothoraces in anaplastic thyroid cancer
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A B S T R A C T

Spontaneous pneumothorax is rarely associated with cancer. We describe a 73 year old man who presented with
recurrent tumor in the right neck, mediastinal lymphadenopathy and bilateral pulmonary nodules after thyr-
oidectomy. He was treated with lenvatinib and presented with bilateral pneumothoraces. Anaplastic thyroid
cancer is an aggressive subtype of thyroid cancer that has limited response to cytotoxic chemotherapy and poor
prognosis. Recent reports show that targeted therapy with a multiple receptor tyrosine kinase inhibitor, len-
vatinib, may have improvement in progression-free survival, but rarely pneumothorax has been reported in
those with lung metastases. Various mechanisms have been postulated, but necrosis of pulmonary lesions and/or
subpleural micrometastases leading to bilateral pleural defects likely resulted in the development of pneu-
mothoraces for our patient.

1. Introduction

Anaplastic thyroid cancer is an aggressive subtype of thyroid cancer
that has limited response to cytotoxic chemotherapy and poor prognosis
(with the exception of those harboring the BRAF V600E mutation).
Recent reports show that targeted therapy with a multiple receptor
tyrosine kinase (RTK) inhibitor, lenvatinib, may have improvement in
progression-free survival [1,2]. Adverse events typically include fa-
tigue, hypertension, weight loss, diarrhea and anorexia [3]. Unilateral
spontaneous pneumothorax associated with lenvatinib therapy is ex-
ceedingly rare, and this potentially life-threatening toxicity has been
cited in isolated case reports among patients with pulmonary metas-
tases [4]. Bilateral pneumothorax associated with this agent is even
more unusual. A causal association is implied based on the temporal
relationship between drug initiation and the development of sponta-
neous pneumothorax, coupled with the development of tumor cavita-
tion and/or fistula formation, the subpleural location of the metastatic
tumors and the exclusion of competing causes of pneumothorax. Herein
we describe a rare case of anaplastic thyroid cancer treated with len-
vatinib complicated with bilateral pneumothoraces.

2. Case report

A 73 year old man presented with recurrent tumor in the right neck,

mediastinal lymphadenopathy, and bilateral pulmonary nodules
(Fig. 1A) four weeks following total thyroidectomy for anaplastic
thyroid carcinoma. BRAF mutation was not found in his tumor and
therefore lenvatinib was promptly initiated. At routine imaging two
months later, bilateral pneumothoraces (Fig. 1B), and increased pul-
monary metastases with cavitation were found. He was relatively
asymptomatic and hemodynamically stable with saturations of 94% on
room air. Upon further questioning, he reported developing mild dys-
pnea four days prior to the imaging studies without associated cough,
wheezing, chest pain or recent trauma.

Due to the safety concerns with bilateral pneumothoraces, a left-
sided chest tube was urgently placed, and lenvatinib was held. A right-
sided chest tube was also placed the next day and subsequently radia-
tion therapy to the tumor bed in the neck was performed due to pro-
gression in the neck during the drug hold. Lenvatinib was resumed at a
lower dose after chemical pleurodesis performed via the left-sided chest
tube. He was then discharged to hospice as per his wishes.

3. Discussion

In general aside from iatrogenic causes, spontaneous pneumothorax
with malignancy is rare. Without antecedent trauma, pneumothorax in
those with normal lungs is considered primary, and in those with un-
derlying lung disease would be considered secondary [5]. Spontaneous
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pneumothorax has been described most frequently with lung cancers,
and etiologies were thought to be multifactorial including the tumor
itself, changes of the tumor with therapies such a radiation, and pre-
existing parenchymal abnormalities such as obstructive lung disease
[6]. A few reports have described spontaneous pneumothorax as a se-
quelae of treatment in those with pulmonary metastases and chemo-
sensitive malignancies, and rarely as a presentation of the cancer itself
[7–9].

Certain therapies have been implicated in the development of
spontaneous pneumothorax as well. The incidence of pneumothorax
associated with lenvatinib have been rare, and one series described
pneumothorax in two patients with lung metastases [3]. Another case
report described a right pneumothorax approximately 34 days after
initiation of lenvatinib in a patient with anaplastic thyroid cancer and
lung metastases [4]. Lenvatinib impedes the kinase activities of various
receptors including vascular endothelial growth factor, fibroblast
growth factor, platelet-derived growth factor receptor α, RET and KIT,
to inhibit pathogenic angiogenesis, tumor growth, and cancer pro-
gression. Various mechanisms have been postulated for the develop-
ment of spontaneous pneumothorax in cancer patients which may in-
clude: development of bronchopleural fistula within the necrotic tumor;
tumor-induced rupture of a subpleural bleb; direct pleural invasion by
the tumor [6]. Another angiogenesis inhibitor and RTK agent, pazo-
panib, has been described in those with sarcoma and pulmonary me-
tastases [10]. However, there are conflicting reports regarding the as-
sociation of the pneumothorax to pazopanib, and some have advocated
no causality with the drug, rather the presence of cavitary lung no-
dules/masses and pleural-based disease were the risk factors [11].

With the advent of new targeted therapies, patients may develop a
myriad of respiratory symptoms, so it is important to have a high
clinical suspicion for various pulmonary manifestations. For example,
certain therapies such as bevacizumab either independently or in
combination with radiation may result in fistulous formations [12,13].
The development of spontaneous pneumothorax in our patient was
particularly unique. He did have bilateral lung metastases and was

receiving a medication associated with pneumothorax. Furthermore,
anaplastic thyroid cancer is notorious for aggressive pathology. Thus
although levantinib may be the culprit for his pneumothorax, the lo-
cation of his lung metastates and underlying malignancy likely con-
tributed as well. In our patient, we suspect necrosis of pulmonary le-
sions and/or subpleural micrometastases leading to bilateral pleural
defects likely resulted in the development of pneumothoraces (Fig. 2A
and B) [4]. Thus, a high clinical suspicion for the development of
pneumothorax in those with lung lesions and lenvatinib therapy should
be maintained.

In the event of pneumothorax, definitive management with pleural
intervention and pleurodesis would be recommended. One case report
described recurrent pneumothorax that improved after pleurodesis, and
the medication was continued [4]. In our patient after placement of
chest tube and pleurodesis, the medication was resumed, but he was
discharged to hospice. In general lenvatinib may be resumed with dose
reduction after pneumothorax has been addressed; however, mon-
itoring for recurrent pneumothorax would be imperative.

In conclusion, previous reports have described unilateral pneu-
mothorax described with lenvatinib, but simultaneous bilateral spon-
taneous pneumothorax is extremely rare in general and has not been
described with this therapy [14]. Although we suspect lenvatinib con-
tributed significantly, the presence of underlying lung metastases and
an aggressive malignancy further promoted this adverse event. Thus,
close monitoring of anaplastic thyroid cancer with lung metastases on
lenvatinib for pulmonary symptoms and pneumothorax would be ad-
vised.
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Fig. 1. Computed tomography (CT) of the chest at the following time points: presentation (A) with multiple new bilateral pulmonary parenchymal nodules (blue
arrow) with the largest measuring 2.6 cm on the left; after therapy with lenvatinib (B) with large left and moderate right pneumothorax (blue arrows).

Fig. 2. Computed tomography (CT) of the chest after placement of bilateral chest tubes with bilateral cavitating pulmonary masses (A, coronal view B).
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