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Abstract
Background: The occurrence of spontaneous pneumothorax in primary lung cancer patients is infrequent. No
exact theory could explain its mechanism of association. It could be either a primary manifestation or a late
complication of primary lung cancer. The aim of this study is to analyze the association of the spontaneous
pneumothorax with the primary lung cancer.
Results: A retrospective revision of patients’ files that presented with spontaneous pneumothorax and admitted at
the Cardiothoracic Surgery Department during the period between January 2000 and January 2018 was done.
Twenty-three patients were included in this study. Seventy-four percent of them were males (n = 17). Age ranged
between 48 and 77 years (62.3 ± 7.3 years). Twelve patients (52%) were known to have advanced primary lung
cancer, while seven patients (30%) had SPnx as a primary presentation for the primary lung cancer that was
discovered during radiological assessment for SPnx. The remaining four patients had SPnx and were treated via
surgery. In three of them, bullectomy and pleurodesis was performed; the postoperative histo-pathological
examination of excised bullae revealed a primary non-small cell lung cancer (NSCLC). While in one patient, who
had bullectomy, the primary lung cancer was discovered accidently during surgery.
Conclusion: Pneumothorax as a first manifestation for lung cancer is infrequent. Its relation to the prognosis has
not been yet clear. Recurrent spontaneous pneumothorax in old, heavy smoker patient, or emphysema patient
should raise the suspicion for the possibility of association of lung carcinoma.
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Background
Spontaneous pneumothorax (SPnx) in young adults is not
infrequent [1, 2]. The overall incidence is estimated to be
around 5–10/100,000 per year. It is higher in young adult
males (1/500 young males) [3]. SPnx is generally caused
by rupture of sub-pleural blebs or emphysematous bullae
[4–8]. Meanwhile, it can complicate primary or secondary
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lung tumors [4, 9–16]. Authors reported that sarcomas
are the most common malignant neoplasm that causes
pneumothorax [5, 9]. On contrary, SPnx is rarely related
to primary pulmonary carcinomas [4, 12, 14]. The estimated incidence of its occurrence is about 0.03–0.05% for
the primary pulmonary carcinoma [4, 5]. The aim of this
retrospective study is to analyze the association of
pneumothorax with the primary lung cancer.

Methods
Retrospective revision of the files of the patients who
presented with SPnx and admitted to the Cardiothoracic
Surgery Department during the period from January
2000 to January 2018 was performed following approval
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from the Ethical Research Committee. The files were
searched for association of SPnx with primary pulmonary carcinoma. Patients who had SPnx in association with
pulmonary metastases were eliminated. Data analysis was
performed with the SPSS 22.0 statistical software (SPSS,
USA). Quantitative data with normal distribution were
expressed as mean ± SD and compared by student t test.
Categorical data were expressed as frequency and percentage, and assessed by the X2 and Wilcoxon rank sum tests
for nominal and ordinal variables, respectively p < 0.05
was considered statistically significant.

Results
Revision of 2536 files related to patients with SPnx was
taken place. Those who have been proven to have primary lung cancer constituted twenty-three patients
(0.9%) and were included in this study. Seventeen patients (74%) were males while female patients constituted only 36%. Age ranged between 48 and 77 years
(62.3 ± 7.3 years). All patients included had CT-Chest as
part of evaluation of the recurrent SPnx (Figs. 1 and 2).
Twelve patients (52%) were known to have advanced
primary lung cancer and were on therapy, while seven
patients (30%) had the SPnx as a primary presentation
for the primary lung cancer, which was discovered during radiological assessment for the SPnx. The remaining
four patients had surgery for SPnx. In three of them,
bullectomy and pleurodesis were performed; the postoperative histo-pathological examination of the excised
bullae revealed a primary non-small cell lung cancer
(NSCLC). They received formal lobectomy later. While

Fig. 1 CT-Chest (pulmonary window) showing mass lesion in the
middle left lung zone with partial pneumothorax

Fig. 2 CT-Chest (pulmonary window) showing a large left lung
mass, measuring about 7 × 5.5 × 4.5 cm showing cavitations with
thick irregular walls and foci of air

one patient, out of the four had bullectomy for large
lung bulla; the surgeon felt a small nodule at the junction of the lung bulla and the normal remaining lung tissue during the surgical procedure. This nodule was
resected with the lung bulla, and frozen section examination revealed a primary lung cancer. Hence, surgeon
decided to proceed into formal lobectomy. Eighteen patients out of the twenty-three (78%) were smokers. For
the nineteen patients who were preoperatively diagnosed
with primary lung cancer, seven patients of them
(36.8%) had an adenocarcinoma while twelve patients of
them (63.2%) had squamous cell NSCLC. The preoperative staging revealed that 5.3% had stage IIA, 21.1% had
stage IIB, 26.3% had stage IIIA, and 47.4% had stage IIIB
NSCLC. Six patients out of the nineteen (31.6%) had
surgical pulmonary resection following primary intervention for the pneumothorax for treatment of NSCLC.
Surgery performed was in the form of lobectomy (n = 5)
and pneumonectomy (n = 1). No perioperative mortality
was encountered. Complications were found in three
patients; one patient had post-operative cardiac
arrhythmia, and two patients had superficial wound infection. Table 1 showed the demographic data of the
studied group.
For facilitating discussion of the results, authors have
divided the patients into four groups. This classification
was not intended during planning for the methodology
of the research protocol. Group I included patients who
were diagnosed with primary lung cancer and were receiving chemotherapy, radiotherapy, or both, and they
had SPnx during the course of their treatment. Group II
included patients who had SPnx first, and primary lung
cancer was discovered during investigations performed.
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Table 1 Demographic data
No.

Sex Age Initial
Dx.

Stage Smoking On
therapy

Pnx during course of
treatment

Pnx as primary
presentation

Surgery Type of surgery

Group I
1

M

65

LSCC

IIIB

Y

Y

Y

N

N

2

M

60

LSCC

IIIB

Y

Y

Y

N

N

3

F

59

LAC

IIIB

N

Y

Y

N

N

4

M

70

LSCC

IIIB

Y

Y

Y

N

N

5

M

66

LSCC

IIIA

Y

Y

Y

N

N

6

M

77

LAC

IIIA

Y

Y

Y

N

N

7

M

54

LSCC

IIIB

Y

Y

Y

N

Y

8

F

67

LAC

IIIB

N

Y

Y

N

N

9

Pneumonectomy

M

66

LSCC

IIIB

Y

Y

Y

N

N

F

59

LSCC

IIIA

Y

Y

Y

N

N

M

60

LSCC

IIIB

Y

Y

Y

N

N

M

71

LSCC

IIIB

Y

Y

Y

N

N

M

62

LSCC

IIB

Y

N

N

Y

Y

Lobectomy

M

63

LAC

IIB

Y

N

N

Y

Y

Lobectomy

M

59

LAC

IIB

Y

N

N

Y

Y

Lobectomy

M

65

LSCC

IIIA

Y

N

N

Y

N

M

59

LAC

IIB

N

N

N

Y

Y

F

73

LAC

IIIA

N

N

N

Y

N

M

69

LSCC

IIA

N

N

N

Y

Y

Lobectomy

F

56

Rec.SPnx N/A

Y

N

N

Y

Y

Bullectomy and
lobectomy

M

49

Rec.
SPnx

N/A

Y

N

N

Y

Y

Bullectomy and
lobectomy

M

48

Rec.SPnx N/A

Y

N

N

Y

Y

Bullectomy and
lobectomy

56

Rec.
SPnx

Y

N

N

Y

Y

Bullectomy and
lobectomy

10
11
12
Group II
13
14
15
16
Lobectomy

17
18
19
Group III
20
21
22
Group IV
F
23

N/A

M male, F female, Initial Dx. initial diagnosis, LSCC lung squamous cell carcinoma, LAC lung adenocarcinoma, Rec. SPnx recurrent spontaneous pneumothorax, Y
yes, N no

Group III included patients who were presented with
SPnx, and an evident lung bullae at chest X-ray or
chest-CT and post-operative histo-pathological examination of the resected lung bullae revealed an early primary lung cancer. While group IV included patients,
who were presented with SPnx and lung bullae, and the

primary lung cancer was discovered accidently at the operating room during resection of the bullae.
Group I

This group included twelve patients, three females and
nine males. Age ranged between 54 and 77 years old
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(64.5 ± 6.4 years). Patients with stage IIIB constituted
75% of patients in this group, while 25% of them had
stage IIIA. The majority of patients (75%) had squamous
cell lung cancer while 25% had adenocarcinoma. All patients except one had a smoking history. All of the patients had primary intervention for SPnx (pigtail and
underwater seal; n = 3; intercostal drain and underwater
seal; n = 9). Four patients (33.3%) had prolonged air leak,
and they received blood patch. One of the three patients
with stage IIIA had formal pneumonectomy later following down staging via preoperative chemo-radiotherapy.

performed at the same setting, and final pathological
examination revealed brocho-alveolar carcinoma.
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Group II

Seven patients were included in this group; six patients
(85.7%) were males. Age ranged between 59 and 73 years
old (64.3 ± 5.2 years). All patients presented with SPnx,
and the diagnosis of associated primary lung cancer was
established during the management of SPnx. Four patients (57.1%) had a history of smoking. Stage IIB was
the most frequently encountered stage in this group
(57.1%) while stage IIA was found in one patient and
stage IIIA in two patients. Pathological subtypes of
NSCLC were either squamous cell lung cancer (42.9%)
or adenocarcinoma of the lung (57.1%). All patients were
managed for pneumothorax (insertion of pigtail and
underwater seal (n = 1) and insertion of intercostal drain
and underwater seal (n = 6)). One patient had prolonged
air leak, and blood patch was performed. Most of patients (71.4%) included in this group had further management for lung cancer in the form of lobectomy.
Group III

This group included three patients. Two patients (66.7%)
were males. Age ranged between 48 and 56 years (51 ±
4.4 years). These patients were presented with SPnx, and
investigations revealed bullous lung disease. Following
bullectomy, histo-pathological examination revealed primary lung cancer at the specimen of the resected lung
bullae. All patients had an intercostal drain primarily
inserted and underwater seal followed by video-assisted
bullectomy. Following the pathology reports, all patients
(100%) had surgical management of NSCLC in the form
of lobectomy.
Group IV

This group includes one patient (female; smoker, 56
years old), who presented initially with SPnx and bullous lung disease. Intercostal drain and underwater
seal was inserted. Bullectomy was scheduled and during the procedure, the surgeon felt a small nodule at
the base of the large lung bulla. The nodule was included in the resected bullae. The specimen was sent
for frozen section and pathological examination. Pathology revealed primary NSCLC. Lobectomy was

Discussion
SPnx could be either primary or secondary. Primary
SPnx mostly affects healthy young adults while the secondary SPnx can develops as a result of bronchial obstruction, infarction, infection, neoplasm, or diffuse lung
diseases [7]. SPnx as a complication of pulmonary carcinoma is rare [7, 12, 17]. Only 2% of all SPnx coexist
with malignant lung diseases either primary or secondary. This tumor complication must be suspected in older
patients [18]. In our series, the incidence of the primary
lung cancer associated with SPnx was found to be 0.9%.
Only few small series and some case reports were published about SPnx occurring in association with primary
pulmonary carcinoma. The largest four series [4, 5, 18,
19] in the literature are listed in Table 2. The largest one
was that published by Cicénas et al. on 2011 that included 27 patients [18]. Our retrospective study included
23 patients during 18 years.
Several theories have been published in the literature regarding the mechanisms of the occurrence of
the SPnx in patients with primary lung cancer. The
first theory explained that pneumothorax could be
due to necrosis of the cancer that directly ruptured
into the pleural space [13]. This may be what is actually happened to some patients in group I and II who
presented with a mass lesion that showed necrosis
and air cavities. The second theory stated that endobronchial neoplasm could act as a check-valve that
leads to dilatation and eventual rupture of the distal
alveolar spaces [20]. This theory could explain the occurrence of the pneumothorax in some of patients
who had partial obstruction of the lobar bronchus
with the tumor that was evident at the radiological
investigations. Majority of these patients were included in group II. The third theory stated that
pneumothorax may arise from rupture of small subpleural blebs, and this may explain the occurrence of
pneumothorax in the three patients included in group
III. Fourth theory proposed that most patients with
lung cancer have chronic obstructing pulmonary disease (COPD) or emphysematous bullae that may
rupture following the disturbance of the pulmonary
architecture due to bronchial carcinoma [7, 20]. This
theory may explain the SPnx in the patient who had
SPnx, and pathological examination revealed a
pulmonary carcinoma at the base of excised large
lung bulla.
In the majority of our patients, it was noted that the
stage of lung cancer is advanced, stage IIIB (n = 9) and
stage IIIA (n = 5). Laurens et al. [21] documented that
the association of SPnx with lung cancer is an ominous
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Table 2 Largest publications documented pneumothorax in association with primary lung cancer
Serial

Author

Publication year

Duration of the study

Number of patients

1

Yilmaz et al. [4]

2005

N/A*

5

2

Stienhauslin et al. [5]

1985

1959–1983

6

3

Cicénas et al. [18]

2011

1970–2009

27

4

Citron et al. [19]

1959

N/A*

6

*N/A = Non-applicable

sign. He explained this bad prognostic association by
vascular invasion mechanism during the process of the
tumor necrosis. However, this could not be confirmed at
our study. Moreover, in four patients included in our
series, the SPnx and surgery for emphysematous bulla
helped to early discover the pulmonary carcinoma, and
this is infrequent. Finally, there are some limitations in
this study including that it is a retrospective study, small
number of patients is included, and wide period that extended to 18 years. Moreover, some missing clinical data
could not be obtained from the patient files especially
old ones.

Conclusion
In conclusion, SPnx is a rare association with primary
lung cancer. It could complicate advanced stages of pulmonary carcinoma. SPx occurring in heavy smokers, elderly patients with emphysema can be an alert for
thoracic surgeons to exclude pulmonary carcinoma.
However, SPnx in patients with lung cancer could not
be proved an ominous sign, and its relation to final diagnosis should be furtherly investigated.
Abbreviations
SPnx: Spontanous pneumothorax; NSCLC: Non-small cell lung cancer;
COPD: Chronic obstructive pulmonary disease
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