Primary presentation of pulmonary adenocarcinoma with spontaneous pneumothorax: A case presentation
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Abstract:
Occurrence of spontaneous pneumothorax (SP) in young adults or older patients with chronic obstructive pulmonary disease (COPD) is not uncommon. However, its association with primary lung cancer is rare especially when the SP occurring as a first manifestation. Although some authors stated that if SP present, majority of cancers will be already at an advanced stage, however, other authors found that SP occurred early in the course of the disease. We present a patient in whom the SP occurred as an initial clinical manifestation. During investigation, a primary pulmonary adenocarcinoma was diagnosed (T1bN0M0). Patient had video-assisted lobectomy. We discuss the reported mechanisms of the development of SP in those patients and the prognosis in such patients.













Introduction:
Spontaneous pneumothorax (SP) is occurring usually due to rupture of a sub-pleural bleb or emphysematous bulla (1, 2). It can complicate either primary or secondary pulmonary neoplasms (2). The occurrence of SP with primary pulmonary neoplasms or lung metastasis is infrequent.Its incidence is not exceeding 0.05 % with the primary lung cancer (1, 3-5). Literature reported that pneumothorax can be the first presentation of lung cancer or can complicate the lung cancer patients during the disease course (5- 9). Some studies shown that pneumothorax may have resulted from lung cancer through direct or indirect causes (6). We report here a patient who was admitted for SP and primary adenocarcinoma was diagnosed accidently during the management of pneumothorax. 
Case presentation:
A 57 years old man, heavy smoker (two and halve packs per day); previously healthy, was admitted to a local hospital for right sided SP. A thoracic drain was inserted and was kept under-water seal. Following lung expansion, Chest X-ray (CXR) revealed a small radio-opaque shadow located at the upper right lung zone (Figure 1).  Chest computed tomography (CT - Chest) scan showed a peripheral radio-opaque shadow measuring 3.5 X 4 cm; of irregular wall located at the right upper lobe. The right lung was slightly collapsed with no associated enlarged mediastinal lymph nodes (Figure 2). Fibre-optic bronchoscopy was performed, there was no endo-bronchial pathology.Broncho-alveolar lavage was performed for histopathology and for acid fast bacilli (AFB) and both were found negative. The preliminary diagnosis was pulmonary carcinoma (T1N0M0). CT-guided core needle biopsy was performed. Pathology and immuno- histo-chemistry revealed a primary pulmonary adenocarcinoma. Whole body Positron Emission Tomography was done for the patient. It revealed an active mass lesion (SUV = 18.5) at the right upper lobe and no distant metastases nor mediastinal lymph nodes.
Video-assisted thoracoscopic surgery was scheduled for the patient. Right upper lobectomy andmediastinal lymph node dissection was done. Postoperative course was uneventful. Histo-pathological examination revealed adenocarcinoma PT1bN0. Patient did not received either chemotherapy or radiotherapy. 
Discussion:
Generally, SP occurs due to rupture of sub-pleural bleb or rupture of lung bulla (1, 2). However,it is infrequently associated with lung cancer. There are many theories that tried to explain this rare association. One of the theories stated thepossibility that SP and lung cancer are two independent diseasesand they incidentally presented at same time. Other theory stated that SP is a manifestation of the lung cancer(10, 11).In the majority of the reported cases, the SP was considered as a treatment related complication, which occurred following either chemotherapy (12, 13), or radiotherapy (14, 15). Moreover, SP may manifest itself as a part of natural progression of thelung cancer. However, it still can be the first clinical presentation of lung cancerin few patients (1, 16, 17).
The mechanism by which the pneumothorax is developed in those patient is not clearly settled up to the moment. However, several explanations have been published. One explanation is that the cancerous pulmonary lesion get necrosed and ruptured into the pleural space (1). Another explanation is that the endo-bronchial neoplasm serve as a check valve that leads to dilatation and consequent rupture of the distal distended alveoli (18). Some other authors attributed the occurrence of the SP to the rupture of some of the small sub-pleural blebs accidentally (19). In our patient, the SP could be explained by rupture of one of sub-pleural blebs or lung bulla as the patient has a history of heavy smoking and chronic obstructive lung disease (COPD). This is confirmed during surgery as many small blebs and some large lung bullae were identified and could explain or confirm our opinion.
Prognosis of pulmonary cancer patients who developed SP is documented by some authors to be poor (9, 10).  It was stated that by the development of SP, the patients’ survival will not be longer than three months (9).This could be related to the advanced stage of the cancerous disease with extensive pulmonary tissue damage either by the tumor itself or by anti-neoplastic therapies in the form of irradiation or chemotherapy (6, 9, 20).In contrast, Okada et al.(21), and other groups of authors (20) had different opinion. Our group think that the prognosis of patients with lung cancer depends mainly on the stage of the lung cancer, general condition of the patient, presence of co-morbidities, and previous chemotherapy or radiotherapy on presentation of the SP. Those patients who did not receive chemotherapy or radiotherapy before during their illness, or have an early stage lung cancer, or those in whom the SP was diagnosed before diagnosis of lung cancer will have better prognosis.
Conclusion:
SP is not infrequent in young patients and is usually primary in nature and due to rupture of sub-pleural blebs. Moreover, it can occur in older patients who have COPD with bullous lung disease due to rupture of lung bulla.  Furthermore, one should keep in mind the possibility of occurrence of SP secondary to a primary lung cancer. Prognosis is not usually bad in all patients. It depends mainly on the stage of the lung cancer on presentation, general condition of the patient, and the mechanism by which the SP developed.
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Figure legends:
Figure 1:
Chest X-ray; postero-anterior view (CXR-PA) showed a small radio-opaque shadow located at the upper right lung zone
Figure 2:
Chest computed tomography (CT - Chest) scan showed a peripheral radio-opaque shadow of irregular wall located at the right upper lobe. The right lung is slightly collapsed.
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