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Abstract 

Neonatal pneumothorax (NP) presents a significant challenge in neonatal care, often leading to 

respiratory distress and morbidity. Despite advancements, NP remains a leading cause of concern. 

This study aims to investigate the incidence, predisposing factors, survival, and outcomes associated 

with NP. A retrospective descriptive analysis was conducted on the medical records of neonates 

admitted to a city hospital in Derna, Libya, from January 2016 to December 2021. Patients diagnosed 

with NP were identified, and their records were reviewed. Baseline characteristics, predisposing 

factors, and outcomes were analyzed. The incidence of NP was 1.37% among total live births and 

8.3% among hospitalized neonates. Predisposing factors included respiratory distress syndrome 

(RDS) and thoracic air leak. Survival rate was 79.2%, with mortality primarily associated with 

comorbidities such as cyanotic congenital heart disease (CHD) and intraventricular hemorrhage 

(IVH). Treatment involved chest tube placement, with a resolution time averaging 16 hours. Most 

cases occurred within 24 hours post-birth, primarily unilateral. The average hospital stay was 3 days. 

NP predominantly occurred within 24 hours post-birth, with a high survival rate. Predisposing factors 

included RDS and thoracic air leak. Survival was influenced by comorbidities such as CHD and IVH. 

These findings emphasize the importance of timely identification and management of NP and its 

associated risk factors to improve outcomes. 
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Introduction 

Neonatal pneumothorax (NP), characterized by the presence of air in the pleural space of 

newborn infants, represents a significant challenge in the realm of neonatal care [1]. Despite 

advances in medical technology and interventions, NP remains a leading cause of respira-

tory distress and morbidity in neonates, posing serious threats to their health and well-being 

[2,3]. 

The incidence of NP varies across different neonatal populations, with reported rates 

ranging from 1.9 to 6.0 per 1,000 live births globally [4]. While the etiology of NP can be 

multifactorial, it is commonly associated with iatrogenic causes such as mechanical venti-

lation, trauma during delivery, and invasive procedures. Additionally, underlying pulmo-

nary conditions such as respiratory distress syndrome (RDS), meconium aspiration syn-

drome (MAS), and congenital pulmonary malformations further predispose neonates to the 

development of pneumothorax [5-8]. 

The clinical presentation of NP can range from subtle signs of respiratory distress to severe 

cardiorespiratory compromise, necessitating prompt recognition and intervention. Diag-

nostic modalities such as chest X-ray and ultrasound play a crucial role in confirming the 

diagnosis and assessing the extent of lung collapse [9,10]. Management strategies for NP 

encompass a spectrum of interventions, including observation, needle aspiration, chest tube 

insertion, and surgical repair, tailored to the severity of the pneumothorax and the clinical 

status of the neonate [11]. 

Despite advances in our understanding of NP, several challenges persist in its management 

and prevention. These include variability in clinical practice, lack of standardized guide-

lines, and the potential for complications associated with invasive procedures. Furthermore, 
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the long-term outcomes and neurodevelopmental sequelae of NP remain areas of ongoing 

research and debate. 

National data from Libya and other developing countries regarding neonatal pneumothorax 

(NP) were quite limited. Consequently, we are conducting a retrospective study to describe 

the incidence, predisposing factors, complications, and outcomes of NP. Our rationale is to 

provide local data on this condition that might help in building an informative national 

registry toward establishing standardized targeted care for the neonatal population at risk. 

 

Methods 

Study population and inclusion/exclusion criteria 

This study is a retrospective descriptive analysis. Following approval from the local au-

thority, the medical records of all neonates admitted to the neonatal unit at a city hospital in 

Derna/Libya from January 2016 to December 2021 were examined. Patients diagnosed with 

pneumothorax were identified through a search of the neonatology department's patient 

database. Hospital charts and chest X-rays were then retrieved. A general surgeon reviewed 

all investigations. Only patients exhibiting symptomatic pneumothorax were included, 

while neoates with significant cardiac anomalies, renal failure, and other known causes of 

SpO2 decline (such as congenital diaphragmatic hernia) were excluded. The total count of 

admitted cases during this period is documented as 2871. 

 

Independent variables, predisposing factors and outcomes of interest 

Patients were assessed for baseline characteristics, including gestational age, gender, birth 

weight, and mode of delivery, as well as underlying pulmonary conditions such as respir-

atory distress syndrome (RDS), transient tachypnea of the newborn (TTN), and pneumonia. 

The timing of pneumothorax occurrence, laterality, treatment intervention (including 

drainage methods such as needle aspiration, tube thoracostomy (TT)), time to resolve, 

outcomes (survival or mortality) and associated illnesses include the length of stay were also 

examined.  

 

Assumed predisposing factors 

Maternal and neonatal characteristics that could lead to pneumothorax were identified and 

extracted from the database. These data included: Gestational age, birth weight, sex, Apgar 

score at one and five minutes, caesarean section (CS), prolonged rupture of membrane 

(PROM) >24h, antenatal steroid administration, the need for bag-mask ventilation (BMV), 

use of continuous positive airway pressure (CPAP) or noninvasive positive pressure venti-

lation (NIPPV), mechanical ventilation (MV), RDS and other underlying lung disease such 

as atelectasis and meconium aspiration, early and late-onset sepsis. 

 

Data analysis 

The incidence of neonatal pneumothorax cases per 1000 births was calculated. Descriptive 

statistical methods, including frequencies and percentages, were utilized to outline the in-

cidence of neonatal pneumothorax cases. 

 

Ethical considerations 

This study adheres to ethical guidelines, prioritizing patient confidentiality and data secu-

rity. Institutional review board approval has been obtained, and the research aligns with the 

principles outlined in the Declaration of Helsinki. 

 

Results 

Incidence of pneumothorax 

Of a total live birth of 17,464 newborns during the study period, 2,887 neonates were ad-

mitted to level three NICU of whom 24 neonates (17 term and 7 preterm) were diagnosed 

with neonatal pneumothorax and met the inclusion criteria, giving an overall incidence of 

1.37% and 8.3% among the hospitalized sick neonates admitted to NICU. 

 

Predisposing factors 

Our study included 24 subjects, and the mean maternal age was 24 ± 5 with 18 mothers 

(75%) having caesarean section delivery and 6 (25%) having normal spontaneous vaginal 

delivery (NVD). The mean gestational age was 37 ± 4 weeks (33-41). 25% of the mothers 

had steroid injections during the third trimester. The included neonates were 17 males and 7 

females with a percentage (70%, and 30%, respectively). Most of the neonates were be-

tween 2500-2999 g (58%), three neonates were between 1,500 and 2,499 g. (12.5%), and no 
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neonate had a low or extremely low birth weight (<1500g). The average one-minute Apgar 

score was 7 ± 2 and the five-minute APGAR score was 8 ± 1 (Table 1). 

 

Table 1: Baseline characters of the newborns diagnosed with pneumothorax (n=24). 

PROM: Premature rupture of membrane; CS: Caesarean section; NVD: Normal vaginal 

delivery. 

Parameter Number (%) 

Maternal age, years 24±5 (19-29) 

PROM 1 (4.1) 

Steroid use 6 (25) 

Mode of delivery NVD 6 (25) 

 C-Section 18 (75) 

Gender Female 7 (29) 

 Male 17 (71) 

Age Term 17 (71) 

 Preterm 7 (29) 

Singleton or twin birth Singleton 22 (91.6) 

 Twin 2 (8.3) 

Birth Weight (gram) <1000 0 

 

1000-1499 0 

1500- 2499 3 (12.5) 

2500-2999 14 (58.3) 

3000-3500 3 (12.5) 

>3500 4 (16.6) 

1 Minute APGAR Score 7 to 10 15 (62.5) 

 
4 to 6 4 16.6) 

0 to 3 5 (20.8) 

Resuscitation 3 (12.5) 

Ventilatory support 0 

 

In summary, the data suggests that respiratory distress syndrome and thoracic air leak are 

the most prevalent predisposing factors for neonatal pneumothorax in the study population, 

each accounting for 25% of the cases. On the other hand, conditions such as asphyxia, 

pneumonia, and sepsis each account for only around 4% of the cases, making them the least 

common predisposing factors in this dataset (Table 2). 

 

Table 2. Frequency and percentage distribution of various conditions associated with ne-

onatal pneumothorax. 

Condition Frequency Percentage 

Asphyxia 1 4.1% 

Respiratory distress syndrome (RDS) 6 25% 

Meconium aspiration syndrome (MAS) 2 8.3% 

Congenital malformations 4 16.6% 

Pneumonia 1 4.1% 

Sepsis 1 4.1% 

Transient tachypnea of the newborn (TTN) 2 8.3% 
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Thoracic air leak 6 25% 

Bag-Mask Ventilation (BMV) 2 8.3% 

Mechanical Ventilation (MV) - - 

Continuous Positive Airway Pressure (CPAP) - - 

None 6 25% 

 

The description of pneumothorax, management with an overall survival rate of 62.5% is 

presented in Table 3. The majority of cases (87.5%) had an onset of neonatal pneumothorax 

within the first 24 hours after birth, while a smaller proportion (12.5%) occurred after 24 

hours. The time taken for resolution of pneumothorax ranged from 2 to 48 hours, with an 

average of 16 hours and a standard deviation of 4 hours. Chest tube insertion was the pri-

mary treatment modality employed in all cases (100%), while needling was not utilized. 

Pneumothorax was unilateral in all cases (100%), with no instances of bilateral involve-

ment. Most neonates with pneumothorax survived (79.2%), while a smaller proportion 

(20.8%) did not survive. Additionally, 12.5% of cases were transferred to another hospital 

for further management. 

 

Table 3: Characteristics and outcomes of neonatal pneumothorax 

Parameter Frequency (%) 

Onset < 24h 21 (87.5) 

 > 24h 3 (12.5) 

Time resolved in hours 16 ± 4 (2-48) 

Treatment of Air leak Chest tube 24 

 Needling - 

Site Unilateral 24 

 Bilateral 0 

Survival Yes 19 

 No 5 

Transferred to another hospital  3 (12.5) 

Duration of hospital stay (days)  3 (1-10) 

 

Among the total death cases (3 out of 24), all occurred in neonates delivered via caesarean 

section without any cases from normal vaginal delivery. Most survived neonates were male 

(66.6%), while deceased neonates were mostly female (8.3%). 

Two of the deceased neonates were born at term, with birth weights ranging from 2.6 to 2.9 

kg, while one was a late preterm neonate weighting 2 kg. Survived neonates had 1-minute 

APGAR scores ranging from 4 to 10, while deceased neonates had scores between 7-8. 

Contributing factors to mortality included the presence of cyanotic congenital heart disease 

(CHD) in one case and intraventricular haemorrhage (IVH) and asphyxia in another.  A 

small percentage of survived neonates required resuscitation (20.8%), while none of the 

deceased neonates required resuscitation. Deceased neonates had associated comorbidities 

including intraventricular haemorrhage (1 case), asphyxia (1 case), and cyanotic heart dis-

ease (1 case). These comorbidities were not observed in survived neonates except for cya-

notic heart disease (3 cases), as shown in table 4. 
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Table 4: Subgroup analysis comparing survived and deceased neonates with pneumotho-

rax. 

Characteristic 

Outcome 

Survived Neonates 

(n=21) 

Deceased 

Neonates (n=3) 

Mode of Delivery 

Caesarean Section 15 (62.5) 3 (12.5) 

Normal Vaginal Delivery 6 (25) 0 

Gender 

Male 16 (66.6) 1 (4.1) 

Female 5 (20.8) 2 (8.3) 

Age 

Term Birth 15 (62.5) 2 (8.3) 

Preterm Birth 6 (25) 1 (4.1) 

Birth Weight (kg)   

1.5-2.4 kg 2 (66.7) 1 (33.3) 

2.5-2.9 kg 12 (85.7) 2 (14.2) 

1 minute APGAR score 4-10 7-8 

Resuscitation 5 (20.8) 0 

Associated comorbidities 

Intraventricular Haemorrhage 0 1 

Asphyxia 0 1 (4.1) 

Cyanotic heart disease 3 (12.5) 1 (4.1) 

 

Discussion 

The study aimed to investigate the incidence, predisposing factors, survival, and outcomes 

associated with neonatal pneumothorax (NP). The overall incidence of NP was found to be 

1.37% in the total population of live birth during this study period. The incidence is higher 

in hospitalized sick neonates admitted to NICU (8.3%). Both of these incidences are in line 

with the worldwide incidence reported in the literature ranges between (0.5% - 3%) and 

(1.5% to 20%); respectively. The differences in the documented prevalence of NP may stem 

from various factors, including the characteristics of the neonatal population, disparities in 

the epidemiological and clinical profiles across different institutions, and the approach to 

management, particularly during the initial resuscitation period following delivery [12-14].  

Male gender, low birth weight, preterm birth, delivery via cesarean section, and the presence 

of underlying lung conditions such as respiratory distress syndrome (RDS) and meconium 

aspiration requiring postnatal resuscitation have been identified as common predisposing 

factors for neonatal pneumothorax (NP) in previous studies [5,8, 15-18]. In contrast to the 

typical predisposing factors reported in previous studies, our findings diverge in several key 

aspects. Firstly, while male gender is commonly associated with neonatal pneumothorax, 

our study observed a higher proportion of deceased neonates being female (8.3%). Addi-

tionally, the deceased neonates in our study were predominantly born at term, with birth 

weights ranging from 2.6 to 2.9 kg, and one late preterm neonate weighing 2 kg. This con-

tradicts the expectation of low birth weight and preterm birth as predisposing factors for 

neonatal pneumothorax. Furthermore, while survived neonates exhibited a wider range of 

one-minute Apgar scores (4 to 10), deceased neonates had scores between 7 and 8, sug-

gesting a relatively better initial condition at birth. Contributing factors to mortality in-

cluded the presence of cyanotic congenital heart disease (CHD) in one case and intra-

ventricular hemorrhage (IVH) and asphyxia in another, highlighting the complex interplay 

of various comorbidities in determining outcomes. Interestingly, a small percentage of 

survived neonates required resuscitation (20.8%), while none of the deceased neonates re-
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quired resuscitation. Moreover, deceased neonates had associated comorbidities such as 

intraventricular hemorrhage, asphyxia, and cyanotic heart disease, which were not observed 

in survived neonates except for cyanotic heart disease. These findings underscore the het-

erogeneity and complexity of neonatal pneumothorax and emphasize the need for further 

research to better understand its pathophysiology and predictors of adverse outcomes. 

Predisposing factors such as respiratory distress syndrome (RDS) and thoracic air leak were 

prevalent, while conditions like asphyxia, pneumonia, and sepsis were less common. The 

majority of neonates diagnosed with NP were delivered via caesarean section, with most 

being male and born at term with a birth weight between 2.5-2.9 kg. Survival analysis re-

vealed that 79.2% of neonates with NP survived, with mortality primarily associated with 

comorbidities such as cyanotic congenital heart disease (CHD) and intraventricular haem-

orrhage (IVH). Resuscitation was required in a small percentage of survived neonates, while 

none of the deceased neonates required resuscitation. These findings are consistent with 

previous studies highlighting the same outcome associated with IVH as the most commonly 

associated comorbidities [19,20]. Overall, the study provides valuable insights into the 

epidemiology, clinical characteristics, and outcomes of neonatal pneumothorax, under-

scoring the importance of timely identification and management of risk factors to improve 

outcomes in affected neonates. 

The study's findings indicate that neonatal pneumothorax (NP) predominantly occurred 

within 24 hours of birth, with a small percentage occurring later. The average time for res-

olution was 16 hours, with a range of 2 to 48 hours. Treatment primarily involved chest tube 

placement, with no instances of needling reported. NP was predominantly unilateral, with 

no cases of bilateral occurrence. In contrast to the literature, survival rates were relatively 

high, with 19 cases resulting in survival and 5 cases resulting in mortality. The mortality rate 

was reported to be relatively high in all previous studies ranging from 20-38% [17, 21-24]. 

A portion of the patients (12.5%) was transferred to another hospital. The average duration 

of hospital stay was 3 days, ranging from 1 to 10 days. In general, all our surviving neonates 

had full recovery at discharge and without major neonatal morbidities.  

The subgroup analysis comparing survived and deceased neonates with pneumothorax re-

veals notable differences in characteristics. Survived neonates were predominantly deliv-

ered via Caesarean section, male, of term birth, and had higher birth weights, particularly in 

the 2.5-2.9 kg range. Fewer required resuscitation and had fewer associated comorbidities. 

In contrast, deceased neonates were all delivered via caesarean section, predominantly fe-

male, with lower birth weights, especially in the 1.5-2.4 kg range. They also had a higher 

incidence of associated comorbidities, including intraventricular haemorrhage and as-

phyxia. These findings highlight potential associations between mode of delivery, gender, 

birth weight, and comorbidities with neonatal survival in cases of pneumothorax, warrant-

ing further investigation. 

 

Conclusion 

This study provides valuable insights into neonatal pneumothorax (NP) in a Libyan neonatal 

unit, shedding light on its incidence, predisposing factors, and outcomes. NP predominantly 

occurred within 24 hours post-birth, with respiratory distress syndrome (RDS) and thoracic 

air leak identified as common predisposing factors. Despite the challenges posed by NP, the 

study reports a relatively high survival rate of 79.2%, with mortality primarily associated 

with comorbidities such as cyanotic congenital heart disease (CHD) and intraventricular 

hemorrhage (IVH). Timely identification and management of NP and its associated risk 

factors are emphasized to improve outcomes in affected neonates. Moving forward, further 

research is warranted to validate these findings and explore potential associations in greater 

detail, thereby enhancing our understanding and management of NP in neonatal care set-

tings. 

 

Study limitations 

While this approach offers valuable insights into the characteristics and outcomes of neo-

natal pneumothorax cases, it is susceptible to inherent limitations associated with retro-

spective data collection. Such limitations may include incomplete or missing data, varia-

tions in documentation practices over time, and potential biases in data selection and in-

terpretation. Additionally, the study's reliance on medical records may limit the depth of 

information available for analysis, particularly regarding certain predisposing factors and 

outcomes of interest. Therefore, while the study provides important insights, caution should 

be exercised when interpreting the findings, and further prospective studies may be war-

ranted to validate the results and explore potential associations in greater detail. 
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