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Abstract: 
Objective: Pneumothorax is a common thoracic emergency that may present as primary spontaneous, 
secondary spontaneous, or traumatic pneumothorax. This study aimed to compare the clinical characteristics, 
treatment approaches, and outcomes of different pneumothorax subtypes. 
Methods: This retrospective single-center study included adult patients diagnosed with pneumothorax between 
March 2024 and March 2025. Patients with incomplete records, repeated admissions, or pregnancy were 
excluded. Demographic characteristics, clinical presentation, treatment modalities, comorbidities, 
complications, and laboratory findings were analyzed. Patients were classified as primary spontaneous 
pneumothorax (PSP), secondary spontaneous pneumothorax (SSP), or traumatic pneumothorax. Statistical 
significance was defined as P<0.05.  
Results: A total of 154 patients were included: 44 (28.6%) with PSP, 35 (22.7%) with SSP, and 75 (48.7%) 
with traumatic pneumothorax. Patients with SSP were significantly older than those with PSP (66.5 vs. 41.2 
years, P<0.001). Male predominance was observed in all groups (81.8%, 91.4%, and 82.7%, respectively). 
Dyspnea was more frequent in SSP (88.6%, P=0.029), whereas chest pain was most common in traumatic 
pneumothorax (94.7%, P=0.023). COPD was strongly associated with SSP (88.6%, P<0.001). Chest tube 
insertion was the most common treatment modality (72.7%, 80.0%, and 70.7% in PSP, SSP, and traumatic 
pneumothorax, respectively). Rib fractures (53.3%, P<0.001) and hemothorax (18.7%, P=0.001) were more 
frequent in traumatic pneumothorax.  
Conclusion: PSP predominantly affected younger patients, whereas SSP was strongly associated with advanced 
age and COPD. Traumatic pneumothorax was frequently accompanied by rib fractures and hemothorax. These 
findings support an etiology-based approach to pneumothorax management and may contribute to more 
individualized treatment strategies. 
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 P leural diseases are common health problems in 

the general population, and this term 
encompasses a wide variety of different 

conditions requiring specific treatment [1-3]. Pleural 

effusion and pneumothorax are the most common 
manifestations of pleural diseases, and their incidence 
is increasing [2, 4]. Pneumothorax is defined as the 
partial or complete collapse of the lung due to the 
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accumulation of air in the pleural cavity. It is a serious 
thoracic emergency that may occur spontaneously or 
as a result of trauma and can lead to severe respiratory 
failure if not treated properly [5, 6]. Based on etiology, 
pneumothorax is generally classified into primary 
spontaneous pneumothorax (PSP), secondary 
spontaneous pneumothorax (SSP), and traumatic 
pneumothorax [5-7].  
      PSP usually occurs in individuals without 
underlying lung disease and is most commonly 
observed in young, tall, and thin men. The underlying 
mechanism is typically associated with the rupture of 
subpleural blebs or bullae located at the lung apex [8, 
9]. In contrast, SSP develops in patients with 
preexisting lung disorders such as chronic obstructive 
pulmonary disease (COPD), tuberculosis sequelae, 
interstitial lung disease, or malignancy. These patients 
generally present with more severe clinical symptoms 
due to reduced pulmonary reserve [6, 10].  
      Traumatic pneumothorax occurs as a result of 
blunt or penetrating thoracic trauma and is frequently 
accompanied by additional thoracic injuries, including 
hemothorax and rib fractures [11]. In clinical practice, 
it is important to differentiate between spontaneous 
and traumatic pneumothorax because management 
strategies and clinical outcomes can vary considerably 
depending on the underlying etiology.  
      Patients with pneumothorax most commonly 
present with sudden onset chest pain and dyspnea. The 
diagnosis is usually made through clinical evaluation 
and imaging methods such as chest X-ray and 
computed tomography [12]. The management of 
pneumothorax depends on several factors, including 
the type of pneumothorax, the size of the pleural air 
collection, and the clinical stability of the patient. 
Treatment options range from observation and oxygen 
therapy to simple aspiration, chest tube drainage, and 
surgical interventions [13, 14].  
      While chest tube drainage remains a cornerstone 
of treatment in many cases of pneumothorax, 
particularly in moderate or large pneumothorax cases, 
minimally invasive surgical techniques such as video-
assisted thoracoscopic surgery (VATS) may be required 
in recurrent cases or persistent air leaks [15, 16]. 
Recent studies have also suggested that conservative 
or ambulatory management strategies may be 
appropriate for selected patients with PSP [17, 18]. 
      Despite advances in diagnostic and therapeutic 

strategies, pneumothorax continues to represent a 
significant clinical problem worldwide. Although the 
clinical characteristics and management of primary 
spontaneous, secondary spontaneous, and traumatic 
pneumothorax have been extensively described, 
studies directly comparing these entities within the 
same patient population remain limited. Since the 
underlying etiology may influence clinical 
presentation, comorbidities, treatment decisions, and 
outcomes, a better understanding of these differences 
is essential for optimizing patient management. 
Therefore, the present study aimed to evaluate the 
demographic characteristics, clinical features, 
treatment approaches, and outcomes of patients 
diagnosed with pneumothorax and to compare these 
parameters among patients with primary spontaneous, 
secondary spontaneous, and traumatic pneumothorax. 
 
 
METHODS 
Study Design and Patient Selection  
      This retrospective single-center study was 
conducted at Giresun Training and Research Hospital 
and included patients who were admitted with a 
diagnosis of pneumothorax between March 2024 and 
March 2025. Medical records of all eligible patients 
were retrospectively reviewed. The diagnosis of 
pneumothorax was based on clinical findings and 
radiological imaging methods, including chest X-ray 
and thoracic computed tomography.  
      Patients aged 18 years and older diagnosed with 
pneumothorax during the study period were evaluated. 
Only patients with complete medical records, 
including demographic characteristics, smoking 
history, presentation type, diagnostic findings, and 
treatment details, were included in the study. Patients 
under 18 years of age, those with incomplete clinical 
or radiological records, pregnant patients, and patients 
with repeated hospitalizations of the same patient were 
excluded. In cases of multiple hospitalizations of the 
same patient, only the first hospitalization was 
considered for analysis.  
      Initially, the study planned to include 197 patients 
diagnosed with pneumothorax. However, forty-three 
patients were excluded due to several reasons: three 
patients were under 18 years of age, eighteen patients 
had incomplete medical records, and twenty-two 
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patients had multiple records. As a result, 154 patients 
diagnosed with pneumothorax were included in the 
study. The patient selection process is summarized in 
Figure 1. Patients were classified into three groups 
according to the etiology of pneumothorax: PSP, 
secondary spontaneous pneumothorax, and traumatic 
pneumothorax. PSP was defined as pneumothorax 
occurring in patients without any known underlying 
lung disease, whereas SSP was defined as 
pneumothorax occurring in patients with underlying 
pulmonary pathology. Traumatic pneumothorax 
included pneumothorax cases associated with blunt or 
penetrating thoracic trauma as well as iatrogenic causes. 
      The study was conducted in accordance with the 
Declaration of Helsinki. Ethical approval for the study 
was obtained from the Ethics Committee of Giresun 
Training and Research Hospital (Decision no: BAEK 
2025-318/15).  
 
Data Collection  
      Demographic, clinical, radiological, laboratory, 
and treatment-related data were obtained from the 
hospital electronic medical record system. The 
collected data included age, sex, smoking status, 
presenting symptoms such as dyspnea, chest pain, 
palpitations, and cough, pneumothorax type, 
pneumothorax size (minimal, partial, or subtotal), and 

laterality (right, left, or bilateral). In addition, treatment 
methods including oxygen therapy, simple aspiration, 
chest tube drainage, pleurodesis, thoracoscopy, VATS, 
and decortication were recorded. Complications and 
associated conditions such as hemothorax, 
pneumomediastinum, subcutaneous emphysema, 
pleural effusion, and flair chest were also evaluated. 
      Comorbid diseases including COPD, pneumonia, 
tuberculosis sequelae, hypertension, diabetes mellitus, 
coronary artery disease, and malignancy were 
recorded. Laboratory parameters obtained at 
admission included hemoglobin, hematocrit, white 
blood cell count, platelet count, neutrophil count, 
lymphocyte count, eosinophil count, basophil count, 
monocyte count, and C-reactive protein (CRP) levels.  
The primary aim of this study was to evaluate the 
demographic characteristics, clinical features, 
treatment approaches, and outcomes of patients 
diagnosed with pneumothorax. In addition, 
comparisons were made between primary 
spontaneous, secondary spontaneous, and traumatic 
pneumothorax groups in terms of clinical presentation, 
treatment methods, complications, and mortality. 
 
Statistical Analysis  
      Statistical analyses were performed using IBM 
SPSS Statistics software (IBM Corp., Armonk, NY, 
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!FIGURE 1. Flow diagram of patient selection and classification of pneumothorax subtypes.
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USA). Continuous variables were expressed as mean 
± standard deviation or median (interquartile range), 
as appropriate, while categorical variables were 
presented as frequencies and percentages. Group 
comparisons were performed using the chi-square test 
or Fisher’s exact test for categorical variables and one-
way analysis of variance (ANOVA) or the 
Kruskal–Wallis test for continuous variables, 
according to data distribution. When overall group 
differences were statistically significant, post hoc 
pairwise comparisons were performed to identify the 
source of the difference. Tukey’s test was applied 
following significant ANOVA results, whereas 
Bonferroni-adjusted pairwise comparisons were used 
following significant Kruskal–Wallis test results. 
Significant pairwise differences are indicated in the 
tables using superscript letters. A two-sided P value 
<0.05 was considered statistically significant. 
 
 
RESULTS 
 
A total of 154 patients diagnosed with pneumothorax 
were included in the study. Among these patients, 44 
(28.6%) were classified as PSP, 35 (22.7%) as 
secondary spontaneous pneumothorax, and 75 
(48.7%) as traumatic pneumothorax. The mean age 
differed significantly between the groups, with 
patients in the SSP group being significantly older 
than those in the PSP group (66.5 vs. 41.2 years, 
P<0.001). The mean age of patients with traumatic 
pneumothorax was 60.6 years (Table 1).  
      Male patients constituted the majority in all 
groups. In the PPS group, thirty-six (81.8%) patients 
were male, while in the SSP group 32 (91.4%) patients 
were male and in the traumatic pneumothorax group 
62 (82.7%) patients were male. There was no 
statistically significant difference between the groups 
in terms of sex distribution (P=0.426). Similarly, 
smoking status did not differ significantly among the 
groups (P=0.095) (Table 1).  
      In terms of presenting symptoms, dyspnea was 
significantly more frequent in the secondary 
pneumothorax group compared with the other groups 
(P=0.029). Dyspnea was present in 63.6% of patients 
with PSP, 88.6% of patients with SSP, and 66.7% of 
those with traumatic pneumothorax. Chest pain was 
the most common symptom overall and was observed 

in 79.5% of primary pneumothorax patients, 80% of 
secondary pneumothorax patients, and 94.7% of 
traumatic pneumothorax patients, with a statistically 
significant difference between the groups (P=0.023). 
Palpitations were also significantly more common in 
the secondary pneumothorax group (P=0.016), 
whereas cough did not show a significant difference 
among the groups (P=0.844) (Table 1).  
      Comorbid diseases differed between groups. copd 
was strongly associated with SSP (P<0.001), being 
present in 88.6% of patients in this group. 
Tuberculosis sequelae were also significantly more 
common in patients with SSP (P=0.017). Extrathoracic 
malignancies were more frequently observed in the 
SSP group (P=0.036), whereas hypertension, diabetes 
mellitus, coronary artery disease, pneumonia, and lung 
cancer did not differ significantly between the groups 
(Table 1).  
      Evaluation of pneumothorax characteristics 
revealed no significant differences in pneumothorax 
size among the groups (P=0.720). Most cases were 
unilateral, occurring in 97.7% of PSP patients, 100% 
of SSP patients, and 98.7% of traumatic pneumothorax 
patients (P=0.675). Right-sided pneumothorax was 
observed in 63.6% of PSP patients, 51.4% of SSP, and 
60% of traumatic pneumothorax patients, without a 
significant difference between the groups (P=0.535). 
Similarly, left-sided pneumothorax distribution did not 
differ significantly between groups (P=0.659). Rib 
fractures were significantly more common in the 
traumatic pneumothorax group (P<0.001) (Table 2).  
      Regarding treatment modalities, oxygen therapy 
was administered to the majority of patients in all 
groups, with rates of 93.2% in the PSP group, 94.3% 
in the SSP group, and 86.7% in the traumatic 
pneumothorax group (P=0.337). Simple aspiration 
was rarely performed and was used in only 2.7% of 
cases overall (P=0.986). Chest tube drainage was the 
most frequently applied treatment modality and was 
performed in 72.7% of PSP patients, 80% of SSP 
patients, and 70.7% of traumatic pneumothorax 
patients, without a statistically significant difference 
between the groups (P=0.584). Pleurodesis was 
performed only in the SSP group (8.6%) and showed 
a statistically significant difference between the 
groups (P=0.006). Thoracoscopy and VATS were 
performed significantly more frequently in patients 
with spontaneous pneumothorax compared with 
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traumatic pneumothorax (P=0.048 and P=0.004, 
respectively). Decortication procedures also differed 
significantly between groups (P=0.019). Endotracheal 
intubation was significantly more common in the 
secondary and traumatic pneumothorax groups 
(P=0.044) (Table 2).  
      Complication analysis demonstrated that 
hemothorax occurred significantly more frequently in 
patients with traumatic pneumothorax (P=0.001). 
Pleural effusion and subcutaneous emphysema were 
significantly more common in the secondary 
pneumothorax group (P=0.023 and P=0.007, 

respectively). No significant differences were 
observed between the groups in terms of 
pneumomediastinum or flail chest (Table 2).  
      Analysis of laboratory parameters revealed 
significant differences between the groups. 
Hemoglobin and hematocrit levels were significantly 
lower in patients with traumatic pneumothorax 
(P<0.001 and P=0.001, respectively). Lymphocyte 
counts were significantly lower in the SSP group 
(P=0.001). Significant differences were also found in 
eosinophil (P=0.001) and basophil (P=0.033) counts. 
However, white blood cell count, platelet count, 
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neutrophil count, monocyte count, and CRP levels did 
not differ significantly between the groups (Table 3).  
The mean length of hospital stay did not differ 
significantly between the groups (P=0.536). Mortality 
occurred in 1 (2.3%) patient in the PSP group, 3 
patients (8.6%) in the SSP group, and 10 (13.3%) 
patients in the traumatic pneumothorax group; 
however, this difference was not statistically 
significant (P=0.127). Additionally, no significant 
difference was observed in the seasonal distribution of 
pneumothorax cases among the groups (P=0.104) 
(Table 3).  
 
 
DISCUSSION 
 
Pneumothorax is a common thoracic emergency that 
can occur spontaneously or as a result of trauma. In 
this study, we evaluated and compared the clinical 
characteristics, treatment approaches, and outcomes 
of patients with primary spontaneous, secondary 
spontaneous, and traumatic pneumothorax. Our 
findings reveal that these groups differ in several 
clinically significant aspects.  
      Patients with SSP were significantly older than 

those with PSP. This finding is consistent with the 
literature, as PSP is generally observed in younger 
individuals without underlying lung disease, while 
SSP is more common in older patients with chronic 
pulmonary conditions such as COPD [6, 9, 10]. The 
higher age observed in the SSP group is likely related 
to the increased prevalence of chronic lung diseases 
among older adults.  
      A higher incidence of pneumothorax was observed 
in men for all types of pneumothoraxes. This is 
consistent with previous studies reporting a higher 
incidence of pneumothorax in men, particularly in 
cases of PSP [8, 18]. This difference has been 
attributed to both biological factors and lifestyle-
related factors, including smoking.  
      Although there was no significant difference in 
smoking rates between the groups in our study, smoking 
exposure was common in patients with spontaneous 
pneumothorax. It is well known that smoking 
contributes to inflammation and structural changes in 
lung tissue, promotes bleb and bulla formation, and 
increases the risk of pneumothorax [9, 19]. 
Clinically, chest pain was the most common symptom, 
while dyspnea was observed more frequently in 
patients with secondary spontaneous pneumothorax. 
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This finding is consistent with previous studies 
showing that chest pain and dyspnea are the most 
frequent symptoms of pneumothorax [10]. The higher 
prevalence of dyspnea in SSP patients may reflect 
reduced pulmonary reserve associated with underlying 
chronic lung disease, making these patients more 
susceptible to symptomatic respiratory compromise 
even in the presence of relatively small pneumothorax.  
      Most cases of pneumothorax were unilateral, with 
a slight predominance on the right side. This 
observation is consistent with previous reports 
indicating that spontaneous pneumothorax most often 
affects a single hemithorax [20].  
      Chest tube drainage was the most frequently used 
treatment method in all groups. This finding is 
consistent with current guidelines recommending tube 
thoracostomy as the primary treatment for moderate to 
large pneumothorax [13, 14]. Although, conservative 
management may be favorable in selected patients with 
small and clinically stable PSP [17]. 
      Surgical procedures, especially VATS, have 
become more common in patients with spontaneous 
pneumothorax, mostly in cases of recurrent or 
persistent air leak. Previous studies have shown VATS 
to be an effective and minimally invasive option that 
significantly diminishes recurrence rates [21, 22].  
      As expected, traumatic pneumothorax was 
strongly associated with additional thoracic injuries 
such as hemothorax and rib fractures. This finding 
reflects the underlying mechanism of traumatic chest 
injury and is consistent with previous reports [11]. The 
high frequency of associated thoracic injuries 
highlights the importance of comprehensive trauma 
assessment and early identification of concomitant 
injuries in these patients.  
      Mortality rates were numerically higher in the 
secondary and traumatic pneumothorax groups, this 
difference was not statistically significant. However, 
previous studies have shown that advanced age, 
comorbidities, and complications are important 
determinants of mortality, especially in patients with 
SSP [10]. 
      An important strength of the present study is the 
direct comparison of primary spontaneous, secondary 
spontaneous, and traumatic pneumothorax within a 
single patient cohort. This approach enabled us to 
identify clinically relevant differences in patient 

demographics, symptom profiles, comorbidities, 
treatment strategies, and associated thoracic injuries 
according to pneumothorax etiology. These findings 
may help clinicians recognize high-risk patient groups, 
anticipate potential complications, and tailor 
management strategies more effectively.  
      Overall, our findings highlight that pneumothorax 
is not a single clinical entity but a heterogeneous 
condition with distinct clinical profiles depending on 
its etiology. Recognizing these differences is essential 
for selecting the most appropriate management 
strategy. An etiology-based approach may facilitate 
better clinical decision-making, improve patient 
outcomes, and optimize resource utilization. Future 
multicenter, prospective studies are needed to further 
clarify optimal management strategies and long-term 
outcomes in patients with pneumothorax. 
 
Strengths and Limitations 
      This study has several limitations. First, due to its 
retrospective design, the data were obtained from 
hospital records and may therefore be subject to 
incomplete documentation, information bias, and 
potential selection bias. Second, the study was 
conducted at a single center, and the patient population 
represents a specific geographic region; therefore, the 
findings may not be fully generalizable to other 
institutions or populations. Furthermore, the study 
period covered only one year, and the relatively small 
number of patients in some subgroups may have 
limited the statistical power to detect certain 
differences between groups. Finally, long-term follow-
up data and recurrence rates were not available and 
therefore could not be evaluated.  
      Despite these limitations, the study also has 
several strengths. To our knowledge, few studies have 
directly compared primary spontaneous, secondary 
spontaneous, and traumatic pneumothorax within the 
same cohort. This design enabled a comprehensive 
evaluation of differences in clinical characteristics, 
comorbidities, treatment approaches, complications, 
and outcomes across pneumothorax etiologies. In 
addition, the inclusion of a broad range of clinical and 
laboratory variables provides a detailed 
characterization of the study population. Finally, the 
study reflects contemporary real-world clinical 
practice and offers clinically relevant insights that may 
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support etiology-based management strategies for 
patients with pneumothorax. 
 
 
CONCLUSION 
 
In this study, the demographic characteristics, clinical 
presentations, treatment approaches, and outcomes of 
patients with pneumothorax were evaluated. Our 
findings indicate that PSP is predominantly more 
common in younger patients, while SSP is more 
frequent in older individuals and is strongly associated 
with underlying lung diseases, particularly COPD. In 
cases of traumatic pneumothorax, associated thoracic 
injuries such as hemothorax and rib fractures were 
observed more frequently. Tube thoracostomy 
remained the most commonly used treatment modality 
across all pneumothorax types, while surgical 
interventions were mainly reserved for recurrent or 
complicated cases. These findings highlight the 
importance of individualized management strategies 
based on the etiology, comorbidities, and clinical 
characteristics of patients with pneumothorax.  
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