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Abstract: 

Introduction: Pneumothorax occurs more frequently in the neonatal period than in any other period of life & is 
associated with increased mortality and morbidity. Several risk factors for pneumothorax, including respiratory 
pathology, invasive and non-invasive respiratory support & predictors of mortality have been described. 

Objective: To evaluate the prevalence of pneumothorax, to identify underlying causes & to describe the clinical 
characteristics, management and outcome of neonates with pneumothorax, as well as to identify predictors of mortality 
in these neonates.

Methods: A retrospective chart review of neonatal records included all neonates hospitalized in the NICU of 'Ad-din 
Women’s Medical College' Dhaka, between January 2016 & December 2017 with the diagnosis of pneumothorax. The 
collected data included: demographics & perinatal data, characteristics of pneumothorax, classification, treatment & 
clinical outcomes. All statistical analyses were performed using the Statistical Package for Social Sciences (SPSS) 
version 16. 

Results: Our study included 83 neonates, of whom 48 were male (57.83%) & 60 (72.29%) born by lower uterine 
caesarean section (LUCS). Median gestational age(GA) was 36 (32-41) weeks & the median birth weight(BW) was 
2,558 (1500-3800) grams. The prevalence of neonatal Pneumothorax in our centre was 2.60% & that of Spontaneous 
Pneumothorax was 1.53%. The analysis of perinatal data showed statistically significant differences in APGAR score 
at 5th minute (p = <0.00001) & in resuscitation at birth (p < 0.00001). Pneumothorax was significantly associated 
with RDS, pneumonia, Meconium aspiration syndrome (MAS) & Perinatal asphyxia (PNA), (p=0.235893) and all 
(n=6) death were observed in neonates who had coexisting diseases, (p=0.00226). Forty nine (59.04%) was SP (p = 
0.002) & mainly observed in the right lung (77.11 %( (p=0.00011). To treat the pneumothoraces, 64 (77.11%) neonates 
only received oxygen therapy, 16 (19.28%) neonate needed MV along with chest tube (CT) drain, 02(2.41%) 
thoracentesis with needle aspiration, and 01 (1.20%) needle aspiration & chest tube (CT) drain (p <0.00001). Clinical 
data suggest that complications such as sepsis, severe hypotension, Necrotizing enterocolitis (NEC), DIC, 
Intraventricular haemorrhage (IVH) can negatively affect immediate outcomes (p=0.00025). The mortality rate was 
7.23%. All the mortalities observed in neonates who got respiratory support with mechanical ventilation (MV) along 
with CT insertion (p=<0.00001). Hypotension, sepsis, DIC, IVH, MV and thoracentesis followed by a CT insertion 
were found to be predictors of mortality in neonates with pneumothorax. 

Conclusion: NP may develop during the neonatal period, especially in the presence of underlying clinical conditions, 
and neonates with pneumothorax managed with CT drain and respiratory support (MV), despite treatment have a high 
mortality rate. 
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Introduction:

Pneumothorax is a collection of air between the lung and the 
chest wall that develops when air leaks out of the lung. 
Pneumothorax is one of the most common air leak syndromes 
that occurs more frequently in the neonatal period than in any 
other period of life and is a life-threatening condition 
associated with a high incidence of morbidity and mortality 1. 
It has been suggested that early recognition and treatment are 
beneficial to avoid damage as a result of hypoxemia, 
hypercapnia & impaired venous return1, 2. A pneumothorax 
begins with the rupture of an over distended tiny alveoli. Gas 
from a ruptured alveolus escapes into the interstitial spaces of 
the lung, where it may cause interstitial emphysema or dissect 
along the peribronchial and perivascular connective tissue 
sheaths to the hilum of lung and subsequently into the pleural 
space, causing pneumothorax & less commonly 
pneumomediastinum, pneumopericardium, 

pneumoperitoneum and subcutaneous emphysema, altogether 
known as air leak syndromes3,4. Pneumothorax is a relatively 
frequent critical situation in the Neonatal Intensive Care Unit 
(NICU). It is classified into primary pneumothorax (without 
any obvious lung diseases) and secondary pneumothorax (due 
to underlying lung pathology or associated with precipitating 
factors1,5. Spontaneous pneumothorax (SP) is a form of 
primary pneumothorax in neonates. It usually occurs in the 
absence of inciting risk factors at birth1. The mechanism is 
related to maladaptive transition after birth. The presence of 
persistently high or unequal transpulmonary inflating pressure 
in the alveoli during the transition period results in rupture of 
alveoli into the pleural space and produces a spontaneous 
pneumothorax6. The incidence of radiologic SP is 1% to 2% 
and symptomatic SP is 0.05% to 1% in all live births and in 
very low birth weight (VLBW) neonates this rate can achieve 
3.8% to 9%1,7,8. The incidence rate can increase to up to 30% 
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in patients who have concurrent underlying lung disease or 
who require mechanical ventilation9, 10. In symptomatic 
pneumothorax, over 40% observed in the presence of 
respiratory distress syndrome11, 12. It is more common in 
neonates who are treated with nasal continuous positive 
airway pressure (nCPAP), or who are using a mechanical 
ventilator and mortality rates have varied from 20% to 38%9, 

12,13. Several risk factors for pneumothorax have been 
described and include among others immaturity, low birth 
weight neonates, male sex, neonate born by cesarean section, 
the presence of respiratory distress syndrome(RDS) or post 
surfactant treatment, meconium aspiration syndrome (MAS) 
requiring resuscitation after birth, pneumonia, severe 
perinatal asphyxia (PNA) requiring vigorous resuscitation at 
birth, invasive and non-invasive respiratory support like nasal 
continuous positive pressure ventilation (nCPAP), mechanical 
ventilation (MV), pulmonary hypoplasia (PH), neonates with 
urinary tract anomalies, or oligohydramnions, 
chorioamnionitis14,15. For moderate-late preterm infants, risk 
factors also include high birth weight, male gender, & rupture 
of membranes longer than 24 hours 15. Common clinical 
manifestations of pneumothorax are respiratory distress (RD) 
signs (Tachypnea, flaring, cyanosis). Hypoxemia and 
hypercapnia are usually observed in arterial blood gases. In 
some cases, there is a mediastinal shift that compromises the 
cardiovascular system and carries a significant risk of an 
impaired outcome and death. Unilateral tension 
pneumothorax results in impaired ventilation not only in the 
ipsilateral lung but also in the contralateral lung owing to a 
shift in the mediastinum toward the contralateral side. 
Compression of the vena cava and torsion of the great vessels 
may interfere with venous return, as well as systemic 
hypotension and cardiac arrest. It is, therefore, essential to 
recognize these risk neonates in order to prevent and treat 
properly this critical situation1,3. The diagnosis of 
pneumothorax relies on clinical judgment, transillumination 
and chest radiogram16. The treatment of neonatal 
pneumothorax is not fully defined. Three approaches are the 
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common practice in NICUs. The expectant approach for small 
and asymptomatic pneumothorax, and active intervention to a 
significant one, such as needle (18-20G) aspiration and 
thoracic drainage17, 18. Needle aspiration is an option in cases 
of mild to moderate pneumothorax when the infant is 
hemodynamically stable. In hypertensive (tension) 
pneumothoraces the common therapeutic approach is chest 
tube placement3.

Objective: 

The aim of this study was to evaluate the prevalence, to 
identify underlying causes and to describe the clinical 
characteristics, management and outcome of neonates with 
pneumothorax as well as to identify the predictor factors of 
mortality in these neonates.

Material and methods:

We retrospectively reviewed the medical records of all 
neonates hospitalized in neonatal intensive care unit (NICU) 
of Ad-din Women’s Medical College,Dhaka, between January 
2016 and December 2017, with the diagnosis of 
pneumothorax. Diagnosis of pneumothorax was suspected 
based on physical examination, clinical symptoms and 
confirmed by chest X-ray. Inclusion criteria included: all 
(inborn and outborn) neonates admitted to the NICU 
presented with respiratory distress and confirmed the 
pneumothorax on chest X-ray. A pediatric radiologist, blinded 
to the therapeutic approach, read all chest X-rays. There were 
no exclusion criteria for the study. All data were collected 
from the hospital medical records of the patients. These data 
includes: neonatal demography like gestational age (GA), 
gender, birth weight (BW), mode of delivery, underlying 
medical conditions, age of appearance of pneumothorax, type 
of respiratory support like need for oxygen therapy, nasal 
continuous positive airway pressure (nCPAP), conventional 
mechanical ventilation (MV) and high frequency oscillation 
ventilation (HFOV) use and immediate outcome i.e. survival 
or death. Pneumothorax characteristics were also obtained 
(day of life and the duration of the pneumothorax) and 
classified as primary or spontaneous and secondary; 
iatrogenic; and hypertensive (or tension). We defined 
pneumothorax as primary spontaneous if it occurred without 
obvious cause or occurs in the absence of inciting risk factors; 
as secondary if there was an underlying pathology or 
associated with precipitating factors and as iatrogenic if it was 
caused by a medical ,surgical or clinical procedure like 
endotracheal (ET) intubation. Hypertensive or tension 
pneumothorax was considered whenever a mediastinal shift 
was observed. Data about treatment, neonatal morbidity and 
mortality were also collected. Pneumothoraces were 
diagnosed by chest radiography and the type of pneumothorax 
was assessed according to clinical setting and medical 
history1. Gestational age was assessed by post-menstrual age, 
ultrasound examination or the New Ballard Score (in the 
absence of obstetrical indexes) 19, 20. By plotting weight vs. 
gestational age, each neonate was classified at birth as 
Appropriate for gestational age (AGA) those birth weight 
(BW) in between 10th to 90th percentile and Small for 
gestational age (SGA) was defined as a birth weight below the 
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10th percentile and large for gestational age (LGA) was 
defined as BW > 90th percentile of Fenton’s growth charts21. 
Our NICU has a protocol for positive pressure ventilation that 
includes different ventilatory strategies according to different 
lung diseases and favors the use of permissive hypercapnia. 
For the very low birth weight neonates’ nCPAP just after birth 
is the preferable mode of ventilation22. Nasal CPAP is 
performed using Infant Flow (Medin, Sindi, Germany), for 
invasive mechanical ventilation (MV) we used Babylog® 
(Dräger, Germany) or SLE 500 (UK). HFOV was performed 
as rescue ventilation (SLE 5000, UK). Sepsis was considered 
in the presence of a positive blood culture, combined with 
clinical and laboratory parameters23. RDS was defined based 
on the European guidelines24 and Transient tachypnea of the 
newborn (TTN) was diagnosed according to the criteria of 
Machado and Fiori25. Pneumonia was diagnosed based on 
combination of clinical, radiological and laboratory 
parameters26. Meconium aspiration syndrome (MAS) was 
characterized based on El Shahed’s criteria27. Pulmonary 
hypoplasia (PH) was defined according to clinical, radiologic, 
and pathologic criteria 28. Perinatal asphyxia (PNA) defined 
based on criteria that was set by American College of 
Pediatrics (AAP) and American college of Obstetrics and 
Gynecology (ACOG) 29. Hypotension was defined according 
to Cayabyab et. al30. Intraventricular hemorrhage (IVH) was 
defined according to Papile31 and Volpe32 (before and after 
2010, respectively), intraventricular bleeding with ventricular 
dilatation is classified as IVH- 3 and with parenchymal 
involvement as IVH- 4. Necrotizing enterocolitis (NEC) was 
defined by clinical findings and radiological features, 
according to the modified Bell criteria33. 

All statistical analyses were performed using the Statistical 
Package for Social Sciences (SPSS) version 16. Chi-Square 
test was used to see the significance between the groups. A 
p-value less than 0.05 (p<.05) is considered as statistically 
significant. 

Results:

Medical charts of eighty three (n=83) neonates, admitted 
between 1st January, 2016 to 31st December, 2017 with a 
diagnosis of pneumothorax were reviewed. Based on a total 
number of 3184 (1636 in year 2016 and 1548 in year 2017) 
admission during the study period, the prevalence of 
pneumothorax was 2.60%, varying from 2.81% (n=46) cases 
in 2016 to 2.39% (n=37) cases in 2017 and that of 
spontaneous pneumothorax (SP ) was 1.53% (n=49) at our 
centre. 

Our study included 83 neonates, of whom 25 were preterm 
(30.12%) , 58 were term (69.88%); 34 neonates were born 
with low birth weight (40.96%) , 49 were with normal birth 
weight (59.04%) , 68 were appropriate for gestational age 
(81.93%) and 15 were small for gestational age (18.07%). 
There were 48 (57.83%) male and 35 (42.17%) female; 
male-female ratio was 1.37:1. Their median gestational age 
was 36 (32-41) weeks and the median birth weight was 2,558 
(1500-3800) grams. Twenty three (23) neonates (27.71%) 
were delivered normally through vaginal (NVD) route and 60 
neonates (72.29%) were by lower uterine caesarean section 

(LUCS); 65 neonates were inborn (78.31%) and 18 neonates 
were outborn (21.69%); 8 neonate's (9.64%) APGAR score at 
5 minutes was <7 and score of 75 neonates (90.36%) was over 
7 at 5 minutes of birth ; 64 neonates (77.11%) did not require 
any or minimal resuscitation at birth like oro-pharyngeal (OP) 
suction or blow by oxygen, 13 neonates (15.66%) required 
positive pressure ventilation (PPV) i.e. bag and mask 
ventilation (BMV) and 6 neonates (7.23%) required full 
resuscitation including endotracheal (ETT) intubation at birth. 
A total of 83 neonates, survival rate were higher in term 
(65.06%), NBW (55.42%), AGA (75.90%), male (54.22%), 
caesarian section (67.47%), inborn (73.49%) neonates and the 
neonates with Apgar score >7(87.95%) and had required no or 
minimal resuscitation (77.11%) respectively.

The analysis of demographic and perinatal data of different 
groups, showed statistically significant differences in APGAR 
score at 5th minute (p.<0.00001) & in resuscitation at birth (p 
<0.00001), & data of other groups showed statistically 
insignificant, as shown in Table- I.

A total 34 (40.96%) neonates with pneumothorax had 
coexisting underlying cause and 49 (59.04%) neonates had no 
coexisting diseases. Among the coexisting diseases, RDS 
(24.10%) was most common followed by pneumonia 
(8.43%), meconium aspiration syndrome (4.82%), and 
perinatal asphyxia (3.61%), there is no significant difference 
among the groups in aspect of these mentioned diseases (p= 
0.235893)showed in Table II. All (n=6) death were observed 
in neonates with pneumothorax who had coexisting diseases, 
(p = 0.00226) shown in Table III.

Table IV shows the characteristics and treatment of 
pneumothoraces. There were primary spontaneous in 49 
(59.04%) neonates and secondary in 34 (40.96%) neonates, (p 
= 0.002). We observed over two thirds (77.11%) 
pneumothoraces in the right lung, one fifth (19.28%) in the 
left lung and rest (3.6%) of were bilateral, (p=0.0001). Out of 
83 neonates, 60 (72.29%) neonates developed pneumothorax 
≤ 48 hours post delivery and 23(27.71%) neonates developed 
48 hours after delivery (p=0.205). To treat the 
pneumothoraces, 64 (77.11%) neonates were treated only 
with oxygen therapy under oxyhood, 16 (19.28%) neonate 
needed thoracentesis with needle aspiration , chest tube drain 
and MV, 02(2.41%) needs thoracentesis with needle 
aspiration, 01 (1.20%) thoracentesis with needle aspiration 
and chest tube (CT) drain, (p <0.00001). All patients treated 
with thoracentesis with needle decompression, chest tube 
drain and MV also received oxygen therapy. Actually, 
thoracentesis with needle aspiration was performed in 19 
(22.89%) pneumothoraces, but 17 of them also had to be chest 
tube drained. 

Table V denotes the outcome on the basis of clinical 
complications and management data. A total 27 (32.53%) 
neonates observed different complications during hospital 
stay, of which sepsis observed in 17 (20.48%) neonates, 
severe hypotension in 07 (8.43%), sepsis with NEC in 01 
(1.20%), NEC with disseminated intravascular coagulation 
(DIC) in 01 (1.20%), sepsis with DIC & IVH in 01 (1.20%) 
neonate and out of them 21 neonates recovered. No 
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Table I: Distribution of the neonates according to neonatal characteristics & perinatal data

 Variables Outcome of treatment

 Total, n (%) Survived, n (%) Expired, n (%) P value

 83 (100.00) 77 (92.77) 06 (7.23) 

 Gestational age in weeks

 Preterm (<37) 25 (30.12) 23 (27.71) 02 (2.41) 0.858

 Term (>37) 58 (69.88) 54 (65.06) 04 (4.82) 

Weight in grams

 LBW (<2500 gm) 34 (40.96) 31(37.35) 03 (3.61) 0.640

 NBW (2500-3999gm) 49 (59.04) 46 (55.42) 03(3.62) 

Weight vs. gestational age

AGA 68 (81.93) 63(75.90) 05 (6.03) 0.925

SGA 15 (18.07) 14(16.87) 01 (1.20) 

Gender 

Male 48 (57.83) 45 (54.22) 03 (3.61) 0.686

Female 35 (42.17) 32 (38.55) 03 (3.62) 

Method of delivery    

Vaginal (NVD) 23 (27.71) 21(25.30) 02 (2.41) 0.749

Caesarean section 60 (72.29) 56 (67.47) 04 (4.82) 

Place of delivery 

Inborn 65 (78.31) 61 (73.49) 04 (4.82) 0.472

Outborn 18 (21.69) 16 (19.28) 02 (2.41) 

Apgar Score

5th min < 7 08 (9.64) 04 (4.82) 04 (4.82) < 0.00001

5th min > 7 75 (90.36) 73 (87.95) 02 (2.41) 

Resuscitation at birth

No or minimal resuscitation 64 (77.11) 64 (77.11) 00

PPV (BMV) only 13 (15.66) 11 (13.25) 02 (2.41) < 0.00001

Endotracheal Intubation 06 (7.23) 02 (2.41) 04 (4.82) 

Table II: Distribution of observed underlying cause & outcome among neonatal pneumothorax

Underlying cause Total Survival Death P value
 n (%) n (%) n (%) 

RDS 20 (24.10) 18 02 

Pneumonia 07 (8.43) 06 01 

MAS 04 (4.82) 02 02 0.235893

Severe Perinatal asphyxia 03 (3.61) 02 01 

Total 34 (40.96%) 28 06

complications encountered in 56 (67.47%) neonates, all of 
them survived (p=0.00025).

Table VI shows distribution and immediate outcome of 
neonatal pneumothorax on the basis of ventilatory support. 

Out of 83 neonates, 16 neonates required the ventilatory 
support along with chest tube drainage, of them 10 (62.50%) 
survived. No death observed in the neonates of whom didn’t 
require ventilatory support (p =<0.00001). 
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Table III: Distribution and outcome on the basis of coexisting underlying disease.

Variables Total Survival Death P value
 n (%) n (%) n (%) 

Patients with coexisting disease 34 (40.96%) 28 06 0.00226
Patients without coexisting disease 49 (59.04%) 49 00

Total 83 (100.00) 77 (92.77) 06 (7.23) 

Table IV: Distribution & outcome of neonates on basis of Characterization & treatment of cases 

Variables Total n (%) Survived n(%) Expired n (%) P value
 83 (100.00) 77 (92.77) 06 (7.23) 

Characterization of pneumothoraces
Primary spontaneous 49 (59.04)  49 00 0.002
Secondary to coexisting disease 34 (40.96) 28 06 
Localization of pneumothorax
Right 64 (77.11( 62 02 0.00011
Left 16 (19.28) 14 02 
Bilateral  03 (3.61) 01 02 
Pneumothorax developed
≤ 48 h post delivery 60 (72.29) 57 03 0.205
> 48 h post delivery 23 (27.71) 20 03 
Treatment of pneumothoraces
Oxygen therapy ( by oxyhood) 64 (77.11) 64 00 <0.00001
Thoracentesis and CT drain and MV 16 (19.28) 10 06 
Oxygen therapy & thoracentesis with needle aspiration 02 (2.41) 02 00 

Thoracentesis & Chest tube drain 01 (1.20) 01 00 

Table V. Distribution and outcome on the basis of clinical complications & management data

 Variables Total Survival Death P value
 n (%) n (%) n (%) 

Sepsis 17 (20.48) 15 02 
Severe Hypotension 07 (8.43) 04 03 
Sepsis with NEC 01 (1.20) 01 00 
NEC with DIC 01 (1.20) 01 00 
Sepsis with DIC and IVH 01 (1.20) 00 01 
Total no. of neonates with complications 27(32.53) 21 06 0.00025
No complications 56 (67.47) 56 00

Table VI: Distribution and outcome of neonates on basis of ventilator support.

Variables Survived Expired Total P value
 n (%) n (%) n (%) 

Neonates with ventilatory support 10 (62.50) 06 (37.50) 16 (100) < 0.00001

Neonates without ventilatory support 67 (100) 00 67 (100)

Total 77 (92.77) 06 (7.23) 83 (100)
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Discussion:

Neonatal pneumothorax (NP) is a life-threatening condition 
associated with a high incidence of mortality and morbidity34. 
Once a diagnosis of tension pneumothorax has been made, 
prompt treatment should be undertaken to prevent serious 
morbidity and mortality. In an unstable patient, rapid 
treatment usually necessitates needle thoracentesis with a 
small gauge needle in the second intercostal space in 
midclavicular line. This is then followed by a formal chest 
drain in the fourth or fifth intercostal space in midaxillary line.

In some studies, it was observed that the incidence of 
radiologic SP is 1% to 2% and symptomatic SP is 0.05% to 
1% in all live births 1, 3, 7. Our study has similar result. These 
findings near consistent with findings of Santos Silva Í et.al35 
study; they found prevalence of pneumothorax was 1.5%, 
varying from 2.4% to 0.9%.

It is known that NP occurs more often in young males than in 
females 36, 37. This was similar in our study, where 57.83% of 
the patients were baby boy. This finding similar with the 
findings of Santos Silva Í et.al35 and Begum M38 study, they 
found males 60.4% and 59.18% respectively. 

NP more observed in neonates who delivered by caesarean 
section 39,40; after elective caesarean section, the baby is not 
stressed and often has ‘wet lungs’ followed by forced 
respiration that may lead to pneumothorax39. In agreement 
with the literature39,40 , we found 72.29% developed 
pneumothorax in neonates who delivered by caesarean 
section. Apiliogullari B7 (67%) and Begum M38 (71.4%) also 
observed NP more common in neonates who delivered by 
caesarean section.

We observed NP more common in term (69.88%), NBW 
(59.04%) and AGA (81.93%) neonates, this findings 
confirmatory to the study of Apiliogullari B7, where they 
found NP in term (83%), and BW >2000gm (77%). 

The analysis of demographic and perinatal data of different 
groups, showed statistically significant differences in APGAR 
score at 5th minute (p = <0.00001) and in resuscitation at birth 
(p < 0.00001), and data of other groups showed statistically 
insignificant. Santos Silva Í et.al35 also found statistically 
significant differences in Apgar score at 5th minute (p = 
0.002) and in resuscitation at birth (p < 0.001). Statistically 
significant differences in Apgar score at 5th minute occurred 
due to the need of resuscitation at birth, which was found to be 
a precipitator. 

As described in Tab. II & III, there was a statistically 
significant difference among coexisting & non coexisting 
pathologies and outcome (p=0.00226). RDS (24.10%) was 
most common respiratory pathology followed by Pneumonia 
(8.43%) and MAS (4.82%). Beside respiratory pathology 
severe PNA (3.61%) was the underlying cause as these 
neonates required vigorous resuscitation soon after birth. This 
finding was confirmatory to the study of Santos Silva Í et.al35, 
they found NP was significantly associated with RDS (30%) 
followed by Pneumonia (7.5%) and MAS (3.8%) and 
Apiliogullari B7, they found RDS (43%), MAS (17%), and 

PNA (3%). Rates of the most common coexisting pathologies 
observed in the present study, i.e. RDS, Pneumonia and MAS, 
were similar to those published elsewhere9, 41. 

Pneumothorax occurs more frequently during the neonatal 
period than at any other time of life and is most often seen in 
first 3 days of life10,41,42. In agreement with the literature41,42, in 
the present study, NP developed in the first 48 hour 72.29%. 
Apiliogullari B7 (80%) and Begum M38 (81.63%) also found 
similar findings in their study. This findings was statistically 
insignificant (p= 0.205)

Analysis of chest X-rays was the primary tool for the 
diagnosis of NP in the present study. Transillumination of the 
thorax was often helpful in the emergency diagnosis of 
pneumothorax; the affected side transmits excessive light and 
may reveal NP43, 44. Asymptomatic pneumothorax usually 
unilateral44. It has been reported that two thirds of unilateral 
pneumothorax involves the right lung and between 15% and 
25% of pneumothorax cases are bilateral41. NP was mainly 
observed in the right lung (77.11 %( in the present study 
(p=0.00011). This finding was similar to findings of Begum 
M38 (61.22%) & near consistent with Apiliogullari B7 (40%), 
and Santos Silva Í et.al35 (46.3%) study.

The treatment of pneumothorax is not fully defined. 
Symptomatic spontaneous pneumothorax is one of the main 
reasons for admission of neonates to the NICU. As most cases 
of SP present with mild respiratory distress, the management 
of SP with or without supplemental oxygen is invariably 
different between physicians45,46. Without a continued air leak, 
asymptomatic and mildly symptomatic small pneumothoraces 
require only close observation44. In this study we described 83 
pneumothoraces, primary spontaneous in 49 (59.04%) 
neonates and secondary in 34 (4096%) (p=0.002). This was 
confirmatory to Santos Silva Í et.al35 findings (SP-57.5%, 
secondary-42.5%). However, 64 (77.11%) received oxygen 
therapy, because pneumothoraces with very small size in chest 
X-ray resolved spontaneously. The use of needle aspiration 
and chest tube are common options of treatment. 
Thoracentesis was performed in a total 19 (22.89%) 
pneumothoraces, however this treatment wasn’t effective in 
17 (20.48%) of them. Hence, thoracentesis only treated 2 
(2.41%) non-hypertensive pneumothoraces. It is known that, 
frequently, neonates treated with needle aspiration can require 
subsequent chest tube insertion34. In our study, 17 neonates 
required CT drain and / or MV, of which 64.70% (n=11) 
neonates needed drains to be effectively treated 
(p=<0.00001). This finding similar to the findings of Santos 
Silva Í et.al35, in their study 71.3% neonates needed drains to 
be effectively treated. 

The use of mechanical ventilation and thoracentesis 
associated with chest tube insertion and coexisting clinical 
complications have been reported to be important factors that 
can affect the prognosis of NP13,47, 48. We found Clinical data 
suggest that complications such as sepsis, severe hypotension, 
NEC, DIC, IVH can negatively affect immediate outcomes 
(p=0.00025). Mortality with chest tube along with respiratory 
support (MV) was 37.50% in this study (p=<0.00001). 
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A total 83 neonates, the overall prevalence of death was 
7.23% (n=6). All of mortality observed in the neonates who 
got mechanical ventilation along with chest tube insertion 
(37.50%), this finding comparable of Begum M38 Study, in her 
study overall mortality was 15% & mortality with chest tube 
along with respiratory support (MV) reached to 46.6%. 
Apiliogullari B7 (55.56%) & Abdul latif MAK 49 (62.7%) were 
also found higher rate of mortality than our study in those 
neonates required MV along with chest tube drainage. The 
appropriate management used in the NICU was probably the 
explanation for this result.

Hypotension, sepsis, DIC, IVH, MV and thoracentesis 
associated with chest tube insertion for tension pneumothorax 
were found to be predictors of mortality in newborns with 
pneumothoraces. Similar findings also identified as a 
predictor of mortality by others; Duong HH4, Ozer EA16and 
Santos Silva Í et.al35. The limitations of this study are the 
retrospective and single centre design.

Conclusion: Pneumothorax is relatively frequent in the 
NICU. Its underlying clinical conditions & predictors of 
mortality should be known in order to prevent & treat this 
critical situation. Pneumothorax itself was a predictor of 
mortality, strong index of suspicion, prompt diagnosis by 
transillumination, needle decompression, urgent portable 
chest X-ray and immediate intervention is needed for life 
saving and better outcome. 

Neonatal pneumothorax may develop during the neonatal 
period, especially in the presence of underlying clinical 
conditions. Neonates with coexisting diseases and clinical 
complications and required CT drain and respiratory support 
(MV), despite treatment, had a high mortality rate. 
Pneumothorax itself was a predictor of mortality, so that 
adequate and prompt management should be used for life 
saving & better outcome. 
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