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Abstract
Background and aim  The mediastinum is an anatomical compartment that contains all thoracic organs and tissues 
except the lungs. Spontaneous pneumomediastinum (SPM) is a rare condition characterized by the presence of air in 
this space without any identifiable underlying cause. This study aimed to investigate the clinical characteristics and 
seasonal distribution of SPM cases, and to evaluate potential meteorological influences on its occurrence.

Methods  This retrospective study included 23 patients diagnosed with SPM at our institution between 2020 and 
2025. Inclusion criteria were: age between 18 and 90 years, complete medical records, and absence of trauma-, 
surgery-, infection-, or iatrogenic-related pneumomediastinum. Demographic data, clinical symptoms, laboratory 
parameters [C- reactive protein (CRP), white blood cell (WBC)], hospitalization duration, and seasonal distribution were 
analyzed. Statistical analysis was performed using IBM SPSS Statistics version 22.0. Numerical data were expressed 
as mean ± standard deviation (SD). The chi-square test was used for categorical comparisons, and the Spearman 
correlation coefficient was used to evaluate associations between variables. A p-value of < 0.05 was considered 
statistically significant.

Results  Of the 23 patients, 78.3% were male, with a mean age of 23.6 ± 7.9 years. The highest incidence occurred in 
autumn (47.8%), followed by spring (26.1%), and the lowest in summer (4.3%). The mean length of hospital stay was 
3.9 ± 2.2 days, and relapse was observed in 8.7% of cases. CRP and WBC levels showed weak, non-significant positive 
correlations with the length of hospital stay (p > 0.05).

Conclusion  Although SPM cases tended to increase during transitional seasons such as autumn and spring, this 
seasonal relationship was not statistically significant. The relatively high recurrence rate observed in this study may 
be associated with sample size, individual risk factors, or follow-up duration. Given the study’s small, single-center 
design, these findings should be interpreted with caution. Larger multicenter studies are required to better elucidate 
potential seasonal and environmental influences on SPM incidence.
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Introduction
The mediastinum is the space between the pleural sacs of 
the lungs, bounded by the sternum anteriorly, vertebrae 
posteriorly, mediastinal pleura laterally, and the thoracic 
inlet superiorly. It is divided into superior and inferior 
parts and contains all thoracic organs and tissues except 
the lungs [1]. Therefore, this space holds significant 
physiological and anatomical importance. Pneumome-
diastinum refers to the abnormal accumulation of air in 
this space. It is divided into two types: spontaneous and 
secondary. In secondary pneumomediastinum, under-
lying pathological factors such as surgical, iatrogenic, 
traumatic, and infectious causes are present, whereas in 
spontaneous pneumomediastinum (SPM), there is no 
underlying pathology [2].

SPM was first described by Hamman in 1939 as a 
benign condition that occurs in young adults due to 
increased intrathoracic pressure [3]. The Hamman sign 
is a characteristic auscultatory finding observed in con-
ditions such as pneumomediastinum. It presents as a 
crunching sound synchronized with the cardiac apex 
beat [4]. A severe Valsalva maneuver often plays a trig-
gering role [5]. In SPM, benign predisposing factors such 
as asthma, smoking, coughing, vomiting, physical exer-
tion, and food impaction in the throat can be observed 
[6].

Although the exact pathophysiology of SPM is not 
completely understood, it is believed to involve alveolar 
rupture and air leakage along bronchovascular sheaths 
into the mediastinum, known as the Macklin effect [7, 
8]. Furthermore, certain environmental and seasonal 
factors may contribute to the occurrence of SPM. Sud-
den changes in atmospheric pressure, temperature fluc-
tuations, and an increased prevalence of respiratory tract 
infections during transitional seasons such as autumn 
and spring could play a triggering role. These influences, 
which have been more extensively studied in spontane-
ous pneumothorax, may also be relevant to SPM, yet this 
relationship has not been adequately explored in the lit-
erature [8].

The main symptoms include chest pain, cough, dys-
pnea, dysphonia, neck pain, and difficulty swallowing. 
These symptoms generally resolve spontaneously. Diag-
nosis is usually based on clinical findings and confirmed 
by chest radiography and computed tomography (CT) 
[8]. In the treatment of SPM, conservative management 
is usually sufficient. This treatment includes bed rest, 
oxygen therapy, and pain control. Invasive interventions 
are rarely required [9].

Although the factors we discussed in the pathophysiol-
ogy of SPM are considered, the condition has not been 
fully elucidated. There are studies in the literature regard-
ing the seasonal effects of spontaneous pneumothorax 

[10, 12]. There may also be a relationship between similar 
mechanisms and the development of SPM.

In our study, we aimed to investigate the potential rela-
tionship between spontaneous pneumomediastinum and 
seasonal characteristics; however, we emphasize that 
any findings regarding this relationship are based solely 
on the observed distribution and should be interpreted 
with caution when generalizing to broader populations. 
Additionally, we examined the association between this 
condition and certain clinical features and laboratory 
parameters. The purpose of the study is to describe the 
observed seasonal distribution of SPM presentations and 
to evaluate accompanying clinical requirements, without 
asserting a definitive claim of seasonal causality.

Materials methods
Type of study, population, and sample selection
In our study, we retrospectively and single center exam-
ined 40 patients diagnosed with spontaneous pneu-
momediastinum who were followed and treated in the 
Department of Thoracic Surgery at our hospital between 
2020 and 2025. However, after considering the exclu-
sion criteria, we included 23 patients in the study. The 
data were obtained from the hospital’s electronic medi-
cal records and archive system. We investigated the rela-
tionship of this condition with seasonal factors and other 
clinical parameters. Our aim was to elucidate the sea-
sonal relationship of this condition.

The patients’ age, sex, clinical condition, present-
ing complaints, length of hospital stay, date of admis-
sion, whether they were admitted to the general ward 
or intensive care unit, whether any additional invasive 
procedures were performed, and laboratory parameters 
including CRP and WBC levels at the time of initial 
application were analyzed. The reference ranges used in 
our hospital laboratory were CRP: 0–5 mg/L and WBC: 
3.6–11.2 × 10⁹/L. The study evaluated the seasonal dis-
tribution of spontaneous pneumomediastinum cases 
based on the study period. Observations regarding the 
frequency of cases across different seasons were used to 
assess potential seasonal patterns. No direct meteoro-
logical or atmospheric data (temperature, humidity, wind 
speed, or pressure) were collected or analyzed.

The inclusion criteria for the study were patients aged 
between 18 and 90 years who were diagnosed with spon-
taneous pneumomediastinum and had complete data in 
their medical records while being followed and treated at 
our hospital. The exclusion criteria were defined in detail 
as follows: patients with pneumomediastinum secondary 
to trauma, thoracic or cervical surgery, endoscopic pro-
cedures, mechanical ventilation, infection, or barotrauma 
related to mechanical causes were excluded. In addition, 
patients younger than 18 years or older than 90 years, 
as well as those with incomplete medical records or 
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uncertain radiological findings, were not included in the 
final analysis. Among the initially identified 40 cases, 17 
patients were excluded 9 due to secondary or iatrogenic 
causes, 5 due to trauma-associated pneumomediastinum, 
and 3 due to incomplete clinical data resulting in a final 
study population of 23 patients diagnosed with spontane-
ous pneumomediastinum (Fig. 1).

Statistical analysis
All statistical analyses were performed using IBM 
SPSS Statistics for Windows, Version 22.0 (IBM Corp., 
Armonk, NY, USA, 2013). Numerical values were 
expressed as mean ± standard deviation (mean ± SD). The 
Kolmogorov-Smirnov test was used to assess the normal 
distribution of the parameters. For the comparison of 
parameters that did not show a normal distribution, the 
chi-square test and Spearman correlation analysis were 
used. A significance level of p < 0.05 was accepted for all 
analyses. In the results section, statistical analysis results 
were presented by reporting the exact p-values. Only 
when the p-value was less than 0.001, it was expressed 
as p < 0.001. In our study, the length of hospital stay was 
categorized as ≤ 3 days and > 3 days based on the median 
hospitalization duration observed in the study popula-
tion, to enable comparison between patients with shorter 
and longer clinical courses and to identify factors associ-
ated with prolonged hospitalization.

Ethical approval and study permission
The study was initiated after the ethics committee 
approval from **** **** Health Sciences Ethics Commit-
tee (Date: 12.05.2025, No: 96/50). This research received 
no external funding. This study was carried out in com-
pliance with the principles of the Declaration of Helsinki 
(1964) and its subsequent revisions.

Use of AI for writing assistance
The authors declared that ChatGPT-4 (OpenAI, 2024) 
used exclusively for grammar correction and enhancing 
clarity. The final manuscript was thoroughly reviewed 
and approved by the authors to ensure its accuracy and 
originality.

Results
The study was completed with a total of 23 patients diag-
nosed with pneumomediastinum, of whom 78.3% were 
male. Among the participants, 91.3% were followed in the 
general ward, and 8.7% were monitored in the intensive 
care unit. During the follow-up period, continued oral 
intake during hospitalization in 52.2% of the patients. 
Hospital admissions occurred most frequently in autumn 
(47.8%), followed by spring (26.1%), and winter (21.7%). 
No relapses were observed in 91.3% of the participants. 
The mean age of the patients was 23.6 ± 7.9 years; the 
mean CRP was 18.7 ± 28.5; the mean WBC was 11.1 ± 3.6; 
and the mean length of hospital stay was 3.9 ± 2.2 days. 
The descriptive characteristics of the participants are 
shown in Tables 1 and 2.

Table 1  Distribution of patients by descriptive characteristics 
(n = 23)
Charecteristics n %
Gender

  Man 18 78,3

  Woman 5 21,7

Place of hospitalization

  General ward 21 91,3

  Intensive Care Unit 2 8,7

Oral intake stopped?

  Yes 11 47,8

  No 12 52,2

Marijuana use

  Yes 1 4,3

  No 22 95,7

Diagnosed season

  Winter 5 21,7

  Spring 6 26,1

  Summer 1 4,3

  Autumn 11 47,8

Relapse

  Yes 2 8,7

  No 21 91,3

Total 23 100,0

Fig. 1  Flow diagram illustrating the patient selection process. A total of 40 
patients diagnosed with pneumomediastinum between 2020 and 2025 
were initially identified. After applying the exclusion criteria, 17 patients 
were excluded (9 secondary or iatrogenic, 5 trauma-associated, and 3 with 
incomplete clinical data), resulting in 23 patients included in the final anal-
ysis with a diagnosis of spontaneous pneumomediastinum
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The most common symptom among the patients was 
chest pain, observed in 73.9% of cases. This was followed 
by dyspnea (52.2%), cough (9.4%), sore throat (4.3%), and 
diarrhea (4.3%). No invasive procedures were performed 
in 82.6% of the patients. Endoscopy was performed in 
8.7% of patients, bronchoscopy in 4.3%, and fasciotomy 

in 4.3%. The distribution of symptoms and invasive pro-
cedures among the patients is shown in Table 3.

The length of hospital stay was longer in males com-
pared to females; however, this difference was not 
statistically significant (p = 0.538). Among pneumomedi-
astinum patients who had oral intake discontinued, the 
length of hospital stay was significantly longer (p < 0.001). 
Patients with higher CRP levels and those who under-
went invasive procedures had longer hospital stays, but 
the differences were not statistically significant (p = 0.855 
and 0.231, respectively). The length of hospital stay was 
significantly longer in patients with higher WBC levels 
(p = 0.042). The distribution of variables related to the 
length of hospital stay is shown in Table 4. 

The length of hospital stay was weakly negatively corre-
lated with the patients’ age (rho: -0.144). CRP and WBC 
levels were mildly elevated but showed no statistically 
significant correlation with the length of hospital stay 
(rho: 0.045 and rho: 0.065, respectively). The results of 
the correlation analysis are presented in Table 5.

Discussion
When we look at the literature, there are numerous 
studies examining the relationship between primary 
spontaneous pneumothorax (PSP) and meteorological 
conditions and seasons, whereas studies investigating 
this relationship in SPM are rare. One study reported that 
PSP increases during winter, attributing this to variable 
temperatures and high atmospheric pressure [10]. How-
ever, Canavar et al. did not find a seasonal association 
with PSP, but reported an increase related to elevated 
NO2 levels due to air pollution [11]. Another study noted 
an increase in PSP during transitional seasons such as 
spring, linking this to climatic changes during these peri-
ods [12]. In the study by Daş et al., it was found that PSP 
increased due to cold weather and sudden temperature 
changes [13].

When examining the seasonal relationship of SPM, Kim 
et al.‘s study found that nearly half of the patients pre-
sented during the summer, but no clear link to weather 
conditions was established. Instead, they attributed SPM 

Table 2  Distribution of patients by age and blood values (n = 23)
Charecteristics Min-Max Mean ± SD
Age 18–58 23,6 ± 7,9

CRP (mg/L) 1-131 18,7 ± 28,5

WBC(x109/L) 6,2–19,1 11,1 ± 3,6

Hospitalization (Day) 1–9 3,9 ± 2,2
Min Minimum, Maks Maximum, SD Standart Deviation, CRP C- reactive protein, 
WBC White blood cell

Table 3  Distribution of patients by symptoms and invasive 
procedures (n = 23)

n %*
Symptoms

  Dyspnea 12 52,2

  Chest Pain 17 73,9

  Cough 3 9,4

  Diarrhea 1 4,3

  Throat Pain 1 4,3

İnvasive Procedure

  No 19 82,6

  Bronchoscopy 1 4,3

  Fasciotomy 1 4,3

  Endoscopy 2 8,7
* Patients could present with more than one symptom

Table 4  Comparison of length of hospital stay with descriptive 
variables (n=23)

Hospitalition Dayn p
3 days and less >3 day

Gender

  Man 10 8 0,538

  Woman 2 3

Diagnosed Season

  Autumn and Winter 9 7 0,554

  Spring and Summer 3 4

Oral intake stopped?

  Yes 1 10 <0,001

   No 11 1

CRP (mg/L)

  Normal (5 and less) 5 5 0,855

  High (>5) 7 6

WBC (x109/L)

  Normal (3,6-11,2) 9 4 0,042

  High (>11,2) 3 7

İnvasive Procedure

  No 11 8 0,231

  Yes 1 3
CRP C- reactive protein, WBC White blood cell

Table 5  Correlation of length of hospital stay with age, CRP, and 
WBC levels (n = 23)

Hospitalition Age CRP WBC
Hospitalization (Day) rho 1

p

Age rho -0,144 1

p 0,512

CRP (mg/L) rho 0,045 0,478 1

p 0,838 0,021

WBC (x109/L) rho 0,065 -0,307 0,403 1

p 0,767 0,155 0,056
rho: Spearman correlation coefficient, CRP C- reactive protein, WBC White blood 
cell
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to direct increases in intrathoracic pressure from actions 
such as vomiting and coughing [9]. Another publication 
also indicated that incidence of SPM tends to rise in the 
summer months [14]. However, in our study, contrary 
to these two studies, only one of our patients presented 
during the summer. When considering the distribution, 
the highest rate of presentations occurred in autumn at 
47.8%, followed by spring at 26.1%, and winter at 21.7%. 
Month-wise, 26% of the patients presented in Octo-
ber. However, other potential explanations for this sea-
sonal clustering should also be considered. Moreover, 
the discussion regarding the impact of meteorological 
variables on SPM remains limited in our study. Detailed 
meteorological data such as average temperatures, wind 
speeds, and regional atmospheric differences were not 
available for analysis, which may have influenced our 
interpretation of seasonal variation. Future studies incor-
porating these environmental parameters could provide 
a more comprehensive understanding of the relation-
ship between weather conditions and SPM occurrence. 
From a mechanistic perspective, it can be hypothesized 
that seasonal transitions characterized by sudden tem-
perature changes and cold weather conditions might 
contribute to the development of spontaneous pneumo-
mediastinum. These environmental factors could poten-
tially lead to increased atmospheric pressure variations 
and airway bronchospasm, which have been suggested 
in the literature as possible triggers for both SPM and 
PSP [12, 15]. However, since our study did not directly 
analyze meteorological or atmospheric parameters, this 
interpretation remains speculative. Future studies incor-
porating environmental and physiological measurements 
are needed to clarify the potential role of these factors in 
the pathogenesis of SPM.

Clinically, as previously mentioned, the main symp-
toms are non-specific findings such as chest pain, cough, 
dyspnea, dysphonia, neck pain, and difficulty swallowing. 
In two studies, the most common symptoms were chest 
pain and neck-throat pain [9, 16], whereas in another 
study, the most frequent symptoms were chest pain, 
shortness of breath, and cough in descending order [17]. 
In our study, the most common symptoms were chest 
pain and dyspnea, while throat pain was observed in 
only one patient. In Yamairi et al.‘s study of 71 patients, a 
slight increase in WBC was detected, and no significant 
rise in CRP levels was noted. They suggested that WBC 
and CRP levels could be mildly elevated in SPM patients, 
and emphasized the need to investigate any underlying 
infection in such cases [16]. In another study, no signifi-
cant difference was found between WBC and CRP levels 
and the severity of SPM, but it was noted that these levels 
could be slightly elevated [9]. In our study, both CRP and 
WBC levels showed weak and statistically insignificant 
correlations with the length of hospital stay (p > 0.05). 

Therefore, no meaningful relationship could be estab-
lished between these laboratory parameters and hospi-
talization duration. These findings are consistent with 
previous studies reporting that inflammatory markers 
may show mild, non-specific elevations in SPM without a 
clear prognostic implication.

SPM typically occurs in young males aged 18–30 years. 
In the study by Kim et al., the mean age was 18.5 years, 
while in Yamairi et al., it was 19.3 years [9, 18]. Another 
study reported a mean age of 22.4 years [20]. Regard-
ing gender distribution, the literature generally indicates 
a male predominance. In three different publications, 
the proportion of male patients was reported as 79.7%, 
72.8%, and 71.7%, respectively [9, 17, 18]. According 
to our findings, the mean age at presentation was 23.6 
years, and the proportion of male patients was 78.3%. 
Our results are consistent with many studies in the litera-
ture. Additionally, in our study, the length of hospital stay 
was weakly negatively correlated with age. Studies have 
shown that the average hospital stay for SPM can range 
between 3 and 10 days. In the study by Macia et al., the 
average length of stay was 3.2 days, while in the study by 
Kim et al., it was found to be 4.59 days [9, 19]. Another 
study reported a higher average length of stay at 10.5 days 
[20]. According to our findings, the mean length of hos-
pital stay was 3.9 days.

The diagnosis of SPM is established through imaging 
modalities following clinical suspicion. For this purpose, 
chest X-ray and CT scans are used. Radiologic findings 
typically include mediastinal air densities, particularly 
linear shadows extending toward the neck, and subcu-
taneous emphysema. Air is especially prominent around 
the trachea and bronchi. Thoracic CT has a very high sen-
sitivity and a diagnostic accuracy approaching 100% (10). 
One study reported that 70% of SPM cases were diag-
nosed with direct radiography and 30% with CT [21]. In 
our cases, we suspected SPM based on chest radiography, 
but the diagnosis was always confirmed with thoracic 
and neck CT (Fig. 2). Additionally, in one of our patients, 
unlike previously reported cases, air was observed within 
the spinal cord of most thoracic vertebrae (Fig. 3). Takada 
et al. noted that diagnostic procedures such as bron-
choscopy and endoscopy are generally unnecessary [22]. 
While these procedures have been performed in some 
studies, most did not reveal any abnormal findings. Kim 
et al. recommended that endoscopy and bronchoscopy 
should be reserved for suspected esophageal or tracheal 
ruptures [9]. In our study, we performed bronchoscopy 
in two patients and endoscopy in one patient due to sus-
pected rupture, but no pathology was detected. A review 
of the literature shows that conservative treatments 
such as rest, analgesia, inhaler therapy, and antibiotics 
are used in nearly all cases, and unnecessary diagnostic 
and therapeutic procedures may be performed due to a 
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lack of information [23]. Some studies have suggested 
that oral intake should be restricted [24]. In our cases, 
we generally opted for conservative treatment; however, 
we restricted oral intake in 11 patients and performed 
fasciotomy in 1 patient due to extensive subcutaneous 

emphysema. Additionally, our analysis showed that the 
length of hospital stay was longer in patients for whom 
we restricted oral intake.

Delayed diagnosis and failure to identify primary 
causes can lead to life-threatening complications such as 

Fig. 3  On the thoracic CT scan, the presence of air is observed within the spinal canal along the thoracic vertebral column (indicated by the red arrow), 
consistent with pneumorrhachis, which represents the extension of mediastinal air into the epidural space

 

Fig. 2  On the thoracic CT scan, increased mediastinal and peribronchial air densities are clearly demonstrated (indicated by the red arrows), consistent 
with pneumomediastinum. Additionally, subcutaneous emphysema is visualized in the anterior chest wall and neck regions (highlighted by the yellow 
arrows), representing air extension into the subcutaneous tissues

 



Page 7 of 8Yildirim et al. The Egyptian Journal of Bronchology            (2026) 20:7 

mediastinitis and tension pneumothorax due to tracheal 
and esophageal rupture [24, 25]. In a study involving 339 
patients, 5.6% of the patients died during hospitalization; 
however, these deaths were attributed not directly to 
SPM but to other underlying conditions [18]. According 
to the literature, the mortality rate in SPM is extremely 
rare and is generally attributed to underlying patholo-
gies. In the studies by Yamairi et al. and Dionisio et al., 
no deaths or cases of mediastinitis were reported [16, 20]. 
Consistent with these findings, no deaths or mediastini-
tis were observed in our patients. Regarding recurrence 
rates, relapse is very rare, occurring at a rate of 1.2% [22]. 
In our study, the relapse rate was 8.7%, which was higher 
than that reported in the literature. This relatively higher 
recurrence rate may be related to the small sample size 
of our study and possible individual differences in pre-
disposing factors such as undiagnosed pulmonary con-
ditions, repeated Valsalva maneuvers, or lifestyle factors 
including smoking and cannabis use. Additionally, dif-
ferences in follow-up duration and diagnostic sensitivity 
among studies may have contributed to this variation. 
Additionally, one of our patients was a chronic cannabis 
user, and we believe the SPM in this case was related to 
that factor. According to the literature, this condition has 
been linked to intrathoracic pressure changes caused by 
severe vomiting and Valsalva maneuvers [26]. However, 
unlike the literature, our cases did not involve any vomit-
ing episodes.

This study has several limitations. First, it was con-
ducted in a single center with a relatively small sample 
size, which may limit the generalizability of the find-
ings. Second, detailed meteorological and air pollution 
data such as PM₁₀, NO₂, and ozone concentrations were 
not directly analyzed, which might have influenced the 
assessment of environmental effects. Additionally, the 
retrospective design may have introduced selection bias, 
and some clinical or environmental variables could not 
be fully controlled. Therefore, the results should be inter-
preted with caution, and further multicenter prospective 
studies with larger cohorts are needed to validate these 
findings.

Conclusion
In conclusion, SPM is a generally benign and self-limiting 
condition that often resolves spontaneously with conser-
vative management, and invasive interventions are rarely 
required. In our study, although the results did not reach 
statistical significance, a seasonal trend was observed, 
with higher incidence rates during transitional periods 
such as autumn and spring, suggesting a potential influ-
ence of meteorological variations. The findings highlight 
the need to consider environmental and seasonal factors 
as possible contributors to SPM occurrence. This study 
adds to the limited body of evidence exploring these 

associations and provides a preliminary framework for 
further investigation. However, the study’s small sample 
size and single-center retrospective design limit the gen-
eralizability of the results. Future multicenter studies 
with larger cohorts and integrated meteorological and 
pollution data are required to confirm these findings and 
better define the underlying mechanisms. 
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