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Predisposing factors, incidence and mortality of pneumothorax
in a neonatal intensive care unit in Isfahan, Iran
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Abstract:  Objective To assess the predisposing factors, frequency and mortality of pneumothorax (PTX) among
the newborns hospitalized in a neonatal intensive care unit (NICU) in Isfahan, Iran. Methods The data of 43 cases of
PTX among the 738 neonates hospitalized in the NICU were analyzed retrospectively according to gestational age, birth
weight, Apgar score, type of delivery, age of mother, parity, perinatal asphyxia, resuscitation at birth, side of PTX,
mechanical ventilation, surfactant therapy, and underlying lung disorders. Results Mean gestational age was 31 weeks and
birth weight was 1 596 g in the PTX cases. The gestational age of 12 (28% ) neonates was less than 28 weeks. Twenty-
eight (65% ) neonates were below 1 500 g. In total, PTX occurred in 43 (5.8% ) neonates. Sixty-three episodes of PTX
(97% ) were unilateral and 2 (3% ) were bilateral. Respiratory distress syndrome ( RDS) (40/43, 93% ) and
mechanical ventilation (37/43, 86% ) were common predisposing factors of PTX. Overall, 28 (65% ) neonates with PTX
died. Birth weight, gestational age and chest tube duration were significantly different between dead and surviving infants.
The mortality rate was significantly higher in neonates who required surfactant therapy than that in those who did not require
it. Conclusions The incidence and mortality of PTX in this study were higher than some other reports and this might be
attributed to lower birth weight and gestational age. RDS and mechanical ventilation were the most common predisposing
factors for the development of neonatal PTX, and mortality increased with lower birth weight, lower gestational age and
more severe underlying primary lung disease. [ Chin J Contemp Pediatr, 2010, 12 (6) :417 —420 |
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Pneumothorax ( PTX) might occur in critically ill

ventilated neonates in spite of being treated with an-
[2-3]

It's incidence is reported between 1 to 2 percent*’.

tenatal corticosteroids''’ and exogenous surfactants

However the incidence of PTX varies with underlying
lung diseases as well as with resuscitation and ventila-
tion methods"™’, moreover this incidence varies be-
tween units with similar population of infants'®'. Dif-
ferent mortality rates of PTX are reported in various
studies. Although neonatal PTX is one of the few treat-
able causes of respiratory difficulty in the early days of
life, yet the mortality rate remains unjustifiably high at
791 In addition, PTX

during respiratory distress is associated with an in-

approximately 20 to 38 percent

creased risk of intraventricular hemorrhage, chronic

10-11 . .
. Most previous studies

lung disease and death'
have been reported from industrialized countries, and
limited information exists from developing countries.
This study aimed to determine the incidence and
mortality of neonatal PTX and its predisposing factors
in a referral neonatal intensive care unit (NICU) in or-
der to consider the findings of this study for preventive
measures and reducing the PTX mortality and morbidity

in high risk newborns.

Methods

Patients and study design

We retrospectively reviewed the medical data of 43
newborns with documented PTX among 738 newborns
who were hospitalized between November 2005 and De-
cember 2006 in the NICU of Shahid Beheshti Hospital ,
Affiliated to Isfahan University of Medical Sciences in
Isfahan, Iran. The neonates’ records were analyzed ac-
cording to gestational age, birth weight, Apgar score,
type of delivery, age of mother, parity, perinatal as-
phyxia, resuscitation at birth, side of PTX, mechani-
cal ventilation, surfactant therapy, and underlying lung
disorders [ transient tachypnea of newborns ( TTN ),
respiratory distress syndrome ( RDS) , pneumonia, me-
conium aspiration syndrome ( MAS) ] and accompan-
ying disorders. Newborns with congenital anomalies
were excluded from the study. The diagnosis of PTX
was based on chest radiography. The usual treatment
for PTX in this NICU, i. e. transthoracic needle aspi-
ration or chest-tube placement, was documented.
Statistical analysis

Data were analyzed with SPSS 16 and MedCalc
(Version 9.2.0.1). Continuous variables were com-
pared using the independent sample ¢ test and differ-

ences between categorical variables were assessed using

the chi-square or Fisher's exact tests. A P-values of

<0.05 were considered as statistically significant.
Results

Incidence of PTX

During the aforementioned period, 738 newborns
were admitted into the Shahid Beheshti NICU. PTX oc-
curred in 43 of them (5.8% ,95% CI.4.11%-7.49% ).
In total, 65 episodes of PTX occurred in 43 newborns.
Sixty-three episodes of PTX (97% ) were unilateral
[26 (40% ) left side, 37 (57% ) right side] and 2
(3% ) were bilateral. Overall, 28 out of the 43 neo-
nates with documented PTX died (65% ). Of the 28
neonates, 15 died of RDS, 5 of PTX, 4 of positive
blood culture sepsis, 2 of intraventricular hemorrhage
and 2 of pulmonary hemorrhage.

Predisposing factors

Among the neonates with PTX, 37(86% ) were pre-
mature. Twelve (28% ) neonates had a gestational age
of less than 28 weeks. Thirty-eight of 43 neonates with
PTX (88% ) had low birth weight: 28 (65% ) below
1500 g, 9 (21% ) below 1000 g (700-1 000 g).
Their mean gestational age and birth weight were 31
weeks and 1 596 g, respectively. Twenty-five (58% )
were male and 18 (42% ) were female. Seventeen
boys and 11 girls died. There was no significant differ-
ence for the mortality between sexes.

In general, 9 (75% ) out of 12 babies who were
from first gravid mothers and 19 (61% ) out of 31 ba-
bies who were from higher gravid mothers died. Al-
though the prevalence of PTX was lower (28% ) in the
first gravid group than that (72% ) in the higher grav-
id, there was no significant difference in the mortality
rate among various parities.

Overall, 21 (62% ) of 34 neonates who were de-
livered by cesarean section and 7 (78% ) of 9 neo-
nates who were delivered by normal vaginal delivery
died. There was no significant difference in the mor-
tality according to the type of delivery. Mean gesta-
tional age, birth weight, first and the fifth minute
Apgar score, ventilation duration, time interval be-
tween ventilation need and birth time, time of first
and second PTX occurrence and the mean chest tube
duration were compared between the dead and survi-
ving neonates. The results are demonstrated in Table
1. Birth weight (P =0.002) , gestational age (P =
0.001) and chest tube duration (P =0.019) were
significantly different between dead and surviving

infants.
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Table 1 Comparison of some variables in dead and sur-

viving neonates (x +s)

Surviving neonates Dead neonates

Total
(n=15) (n=28) o
Gestational age (week) 33.8+2.3 20.5+1.2* 31.0+1.3
1st min Apgar score 6.7+1.3 5.6+0.9 6.0+0.7
Sth min Apgar score 8.2x0.9 7.3x0.6 7.6 +£0.47
Birth weight (g) 2 022 +436 1367 £202* 1596 +214
Ventilation duration (day) 7.8 +4.8 6.8+2.4 7.1+2.2

Time interval between

ventilation need and 0.70 £0.6 0.76 £0.45 0.74 £0.35
birth time (day)
Occurrence of first
3.5+1.5 3.0+0.8 3.3+0.6
PTX (day)
Occurrence of second
8+£6.9 7.6 +3.3 7.7+2.7
PTX (day)
Mothers’age (year) 28.2+3.3 25.5+1.7 26.5%1.6
Chest tube duration (day) 5.4 +2.4 10.5+3.8"  7.9x3.1

Compared with the surviving neonates, a: P <0.01; b; P <0.05

Predisposing factors of PTX are shown in Table 2. RDS
(40743, 93% ) and mechanical ventilation (37/43,
86% ) were the most common predisposing factors of
PTX. Accompanying disorders are presented in Table 3.

Table 2 Predisposing factors of neonatal PTX (7 =43)

Predisposing factors Case number Percent (% CI)

MAS 1 2 (0-6.8)
Pneumonia 1 2 (0-6.8)

TTN 2 5 (0-11)
Mechanical ventilation 37 86(75.696.4)
RDS 40 93(85.4-100)

Table 3 Accompanying disorders in neonates with PTX

(n=43)

Accompanying disorders Case number Percent (% CI)
Pneumopericardium 1 2 (0-6.8)
Hypoglycemia 1 2 (0-6.8)
Chronic lung disease 2 5 (0-11)
Intraventricular hemorrhage 2 5 (0-11)
Asphyxia 4 9 (0.6-18)
Patent ductus arteriousus 7 16 (5.327.3)
Septicemia 8 19 (7-30.9)
Premature rupture of membranes 9 21(8.7-34.2)

Thirteen neonates required resuscitation at birth and
9 (69% ) of them died. In the other 30 neonates who
did not require resuscitation, 19 (63% ) died. There
was no significant difference for the mortality according
to resuscitation at birth.

In 43 neonates, 11 (26% ) did not require surfac-
tant therapy due to mild distress. Three (27% ) out of
the 11 neonates died. Seventeen (77% ) of 22 neo-

nates who received single dose of surfactant died, and

8 (80% ) of 10 neonates who received two doses of
surfactant died. The mortality rate was significantly
higher in those neonates who received surfactant thera-
py than that in those who did not receive it (P =
0.007). However, there was no significant difference
in the mortality rate in neonates receiving different
number of doses of surfactant.

Sixteen (43% ) of the neonates whose PTX occurred
in the right side and 10 (38% ) whose PTX was in the
left side died. There was no significant difference in
the mortality rate according to the side of PTX.

Discussion

PTX causes significant mortality and morbidity
among neonates. The development of PTX with ensuing
hypoxia and hypercapnia is a potentially life-threaten-
ing event. The incidence of PTX in our NICU was
5.8% and 65.1% of the PTX neonates died. The in-
cidence of PTX in other studies is reported 1% -2% "*
and the mortality rates varied from 20% to 38% ™.
Bahatia et al'"* reported that 17% of newborns with
aspiration of blood, meconium or mucus, RDS and vig-
orous resuscitation after delivery had a high incidence
of PTX. Newborns requiring assisted ventilation espe-
cially with high positive inspiratory pressure or continu-
ous positive end expiratory pressure experience PTX
more frequently. About 8.7 % to 14% of ventilated
neonates are reported to develop at least one episode of
PrX[6:1314]
nia, emphysema, pulmonary hypoplasia, urinary tract
1 In this
study, the underlying cause of PTX could be identified
in 40 (93% ) infants whereas PTX was idiopathic in 3
infants (7% ). RDS was documented in 40 (93% )
neonates in this study and 37 (86% ) needed mechani-

Other risk factors include RDS, pneumo-

anomalies, and neuromuscular disease

cal ventilation, whereas Esme et al"*’ reported RDS as
the major cause of PTX in 21% of infants and mechan-
ical ventilation accounted just 9% of the causes of
PTX. Furthermore, in that study, the mean gestational
age was 35 weeks and the mean birth weight was
2 648 g, while in this study, the mean gestational age
was 31 weeks and the mean birth weight was 1 596 g.
Therefore the higher incidence and mortality of PTX in
this study could be the result of lower gestational ages
and birth weights of the neonates studied.

The Apgar score at the 5Sth minute was reported an
important parameter in evaluation of the newborn”'.
However it was not significantly different in infants in
this study who either died or survived.

One study reported that multiple doses of surfactant
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to infants with worsening respiratory insufficiency led to
improved clinical outcomes and appeared to be the
most effective treatment policy '® . In this study, there
was no significant difference in the mortality rate in ne-
onates receiving different number of doses of surfac-
tant. The mortality rate was significantly higher in those
neonates who required surfactant therapy than that in
those who did not require it. It implies that the more
severe underlying primary lung disease can increase
mortality. The most common accompanying disorders in
this study were premature rupture of membrane
(PROM) (21% ), sepsis (19% ) and patent ductus
arteriosus ( 16% ). In the study of Esme et al®l |
PROM (7% ), intrventricular hemorrhage (7% ) and
sepsis (4% ) were reported as the most common ac-
companying disorders.

This study showed prematurity, low birth weight,
RDS, and mechanical ventilation were common predis-
posing factors in the frequency of neonatal PTX, and
the mortality increased with lower birth weight, lower
gestational age and more severe underlying primary
lung disease. The incidence and mortality of PTX in
this study were higher than some other reports and this
might be attributed to lower birth weight and gestational

age.
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