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Spontaneous pneumothorax (SPTx) associated with primary lung cancer is quite rare, but has been reported as 
the initial presentation or a complication of disease progression. Moreover, chemotherapy-related SPTx in primary 
lung cancer occurs at a very low frequency, accounting for less than 0.05% of all cases. Here, we report the first 
case of erlotinib-related SPTx in a patient with advanced lung adenocarcinoma in Korea. After 3 cycles of 
cisplatin-based chemotherapy as first-line therapy, erlotinib was administered as second-line treatment. Asymp-
tomatic SPTx accompanied by a significant decrease in tumor size was observed in the left lung 7 weeks later. 
The patient received continuous administration of erlotinib, without additional treatment. This case showed that 
SPTx can occur in patients with primary lung cancer receiving erlotinib, and asymptomatic chemotherapy-related 
SPTx in primary lung cancer may not require therapeutic intervention.
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Introduction

  Spontaneous pneumothorax (SPTx) is a relatively rare 

clinical presentation in patients with primary lung 

cancer. It has been reported mainly as the initial pre-

sentation of lung cancer or a complication of disease 

progression
1,2

. Especially, chemotherapy-related SPTx in 

primary lung cancer have been reported by sporadic 

cases
2-4

. Here, we describe the first case of a patient 

with adenocarcinoma of the lung who presented with 

SPTx after erlotinib administration, the first reported in 

Korea.

Case Report

  An otherwise healthy 48-year-old Korean woman was 

admitted to our hospital with a 4-month history of dry 

cough and dyspnea. She had never smoked.

  The results of physical examination and laboratory 

tests were normal. No endobronchial lesions were not-

ed on bronchoscopic examination. Polymerase chain re-

action and microscopic examinations (acid-fast bacillus 

smear and culture) with bronchial washing or sputum 

were negative for Mycobacterium tuberculosis.

  A chest computed tomography (CT) scan showed dif-

fuse consolidation in the left upper lobe of the lung, 

consolidation and ground glass opacities (GGOs) in the 

left lower lobe, and tiny consolidations and GGOs in 

the right lower lobe. Pathology results from a specimen 

obtained by CT-guided fine-needle biopsy of the con-

solidation in the left lower lobe showed a well-differ-

entiated adenocarcinoma. The other primary lesion was 

not found by positron emission tomography-CT (PET- 

CT) scan. Brain magnetic resonance imaging revealed 

multiple brain metastases. She was administered three 
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Figure 1. Chest X-ray and computed tomography were performed before treatment with erlotinib (A, B). After 7 weeks
of erlotinib administration, a spontaneous pneumothorax was first confirmed in the left lung; the consolidations and
ground glass opacities in the lung showed marked reductions in size with erlotinib treatment (C, D).

Figure 2. Nine weeks after spontaneous pneumothorax, the left pneumo-
thorax showed spontaneous improvement in chest X-ray (A) and com-
puted tomography (B).
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cycles of cisplatin-based doublets chemotherapy, which 

showed no effect. After three cycles of cisplatin-based 

doublets chemotherapy, a chest X-ray (Figure 1A) re-

vealed total opacification of the left lung and right mid-

dle lobe infiltration. A chest CT scan (Figure 1B) 

showed this to be secondary to diffuse consolidations 

and GGOs in the left lung, and small multiple nodules 

and consolidations in the right lower lobe. As she had 

never smoked and tumor biopsy specimens showed a 

deletion in exon 19 of the epidermal growth factor re-

ceptor (EGFR), second-line chemotherapy with erlotinib 

(daily 150 mg) was begun.

  After 7 weeks, she was asymptomatic at a routine 

checkup at our outpatient clinic, but her chest X-ray 

(Figure 1C) demonstrated left SPTx. She reported no 

history of trauma. Chest CT (Figure 1D) indicated that 

the consolidations or GGOs in the lung had been mark-

edly reduced in size by erlotinib without severe side ef-

fects, except for the SPTx. Thus, the SPTx was observed 

without any therapeutic intervention. Nine weeks later, 

chest X-ray (Figure 2A) and CT (Figure 2B) taken at the 

outpatient clinic revealed spontaneous improvement of 

the left pneumothorax, even though erlotinib admin-

istration had been continued.

Discussion

  SPTx associated with malignant pulmonary neoplasm 

is rare. It has been reported as a first sign of lung in-

volvement for certain tumors or as a complication aris-

ing from radiotherapy or chemotherapy in patients suf-

fering from a variety of malignancies5-8. In general, che-

motherapy-related SPTx has been reported in chemo-

sensitive tumors, particularly sarcomas or germ cell tu-

mors, with multiple lung metastases6-8. However, SPTx 

associated with primary lung cancer occurs at a very 

low frequency. Lai et al.
2
 reported that 18 (0.32%) of 

5,567 patients with primary lung cancer had SPTx as a 

complication, and only two (0.04%) of these cases oc-

curred after chemotherapy. Rarely, sporadic cases of 

SPTx have been reported associated with chemotherapy 

in primary lung cancer
2-4

. To the best of our knowledge, 

this is the first case of erlotinib-related SPTx in a patient 

with primary lung cancer in Korea.

  The mechanism of chemotherapy-related SPTx is 

largely elusive; however, various mechanisms have 

been proposed4,6,8. For example, rapid tumor lysis or 

tumor tissue necrosis due to chemotherapy may directly 

induce the formation of fistulas. Alternatively, there may 

be underlying subpleural bullae or blebs that rupture 

after chemotherapy.

  Erlotinib is a small-molecule tyrosine kinase inhibitor 

directed against the EGFR. The presence of an EGFR 

mutation or of clinical factors such as adenocarcinoma 

or never having smoked is associated with the response 

to erlotinib9. Taken together with the temporal relation-

ship between erlotinib administration and radiological 

regression of the tumors, this was likely the etiology in 

the patient described here, as she had no history of 

smoking, was positive for EGFR mutation, had no pre-

vious history of lung disease, and lacked any other rele-

vant history. Apoptosis of subpleural tumor cells, in-

duced by tyrosine kinase inhibitors such as erlotinib or 

gefitinib that are directed against EGFR
10

, probably in-

duces the formation of bronchopleural fistulas. There-

fore, we postulated that erlotinib induced rapid tumor 

lysis and necrosis of peripherally located tumor tissues, 

leading to SPTx.

  Generally, treatment of chemotherapy-related SPTx 

involves closed chest tube insertion
8
. In addition, chem-

ical pleurodesis or surgical intervention may be consid-

ered in patients with recurrent and/or bilateral chemo-

therapy-related SPTx
6,7

. However, some chemotherapy- 

related SPTx in patients with primary lung cancer, par-

ticularly those responding to chemotherapy for lung 

cancer, improve spontaneously, without any therapeutic 

intervention, while continuing chemotherapy3,4. The 

present case showed also that asymptomatic SPTx ac-

companied by significant decrease in the size of the tu-

mor resolved spontaneously, without any therapeutic in-

tervention, during continued erlotinib administration. 

These cases suggest that the tissue repair process can 

continue despite chemotherapy for lung cancer. Further 

studies are needed to understand the cause of sponta-
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neously resolving chemotherapy-related SPTx.

  In summary, this case showed that SPTx can occur 

in patients with primary lung cancer receiving erlotinib. 

Asymptomatic chemotherapy-related SPTx in primary 

lung cancer serves as a reminder to clinicians that it may 

spontaneously improve with no therapeutic inter-

vention, and that it may represent an indirect measure 

of response to chemotherapy.
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