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ABSTRACT

Objective: Pulmonary air-leakage especially pneumothorax (ptx), is a severe
complication in neonates. Mechanical ventilation with positive pressure is one of the
most common causes of these syndromes The aim of this study was to assess the
predisposing factors and frequency of ptx among the low birth weight (LBW)
premature infants, under mechanical ventilation.

Methods: This descriptive study was performed in 121 LBW intubated premature
infants at neonatal intensive care unit of El Galaa Teaching Hospital from January
2013 to July 2013. Birth weight, gestational age(GA), sex, mode of delivery, initial
diagnosis leading to ventilation, ventilatory settings, history of surfactant therapy, 5th
minute apgar score were recorded in neonates with or without ptx.Statistical analysis
was done using SPSS software. Univariate and multivariate regression analysis were
done.

Results: A total of 42 (34.7%) infants develop ptx. Mean GA of neonates with ptx
(groupl) was 30+2.42 W and in neonates without ptx (group2) was 30.17+£2.95 W.
Mean birth weight in case and control groups were 1330 + 386gr and 1482 £+ 507gr
respectively. In case group 69% and in control group 50% were delivered by cesarean
section. 54.8% of cases and 53.2% of control group were male. No mentioned items
reached statistical significance. Respiratory distress syndrome was the most common
lung pathology in both groups. The rate of ptx was higher in cases with low apgar
score at 5th minute (P=0.006). Surfactant therapy decreased the incidence of ptx
(P=0.023). After multivariate logistic regression analysis only low apgar score at 5th
minute significantly increased the risk of ptx.

Conclusion: The incidence of ptx in this study was slightly higher than other reports
and this may be due to assessment of only LBW premature intubated neonates. After
multivariate logistic regression analysis only low apgar score at Sth minute increased
the risk of ptx significantly.
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INTRODUCTION

Pneumothorax (ptx) is a
frequently encountered surgical
problem requiring urgent

intervention in neonatal intensive
care unit (NICU) (1). The rate can
increase up to 30% in neonates
who have concurrent underlying
lung disease or who require
mechanical ventilation(2) and the
incidence varies between units
with  similar populations of
infants(3). Ptx during respiratory
distress is associated with an
increased risk of intraventricular
hemorrhage, chronic lung disease
and death (4, 5).

Therefore it is important to
consider its predisposing factors
and clinical findings (1). There are
few reports identifying the risk
factors of neonatal ptx (6). The
aim of this study is to assess risk
factors and incidence of ptx in low
birth weight (LBW) premature
neonates who  were  under
mechanical ventilation.

SUBJECTS AND METHODS

This study was performed on
all intubated LBW premature
neonates at El Galaa Teaching
Hospital from January 2013 to
July 2013. The inclusion criterion
includes allprematureLBW infants
under mechanical ventilation due
to their different diseases such as

Respiratory distress syndrome,
Pneumonia & Sepsis, Asphyxia,
Diaphragmatic hernia, and
Tracheoesophageal fistula (post
operation). Newborns with ptx
(Group 1) were compared with
those without ptx (Group 2). Data
collected from all neonates
included: sex, birth weight,
gestational age (GA), mode of
delivery, Apgar score at 5th
minute, initial clinical diagnosis,
surfactant therapy, occurrence of
ptx, peak inspiratory pressure
(PIP) and positive end expiratory
pressure (PEEP) at the onset of
ptx. Diagnosis of ptx was always
confirmed by chest X-ray. All of
the neonates were under baby log
8000 pluse-drager ventilator on
SIMV mode. The neonates with
ptx before intubation or with
malposition of tracheal tube were
excluded from study. All
statistical calculations were done
using computer programs SPSS
V.15 for Microsoft.

RESULTS

During the specified period, 121
LBW preterm infants were under
mechanical ventilation in the
NICU. Among them 42 (34.7%)
neonates (23male, 19female) were
diagnosed with ptx (groupl) and
79 (65.3%) neonates (42 male, 37

1613



Al-Azhar Journal of Ped.

Vol. 19

No. 1 Jan 2016

female) had not ptx (group2).
Median GA and birth weight of
case group were 30 = 2.42 w and
1330 + 386 gr respectively. Mean
pip and peep at time of occurrence
of ptx was 17.18 £ 2.90 (max 25)
cmh20 and 3.4 £+ 0.56 (max5)
cmh2o respectively. In group 1, 29
(69%) neonates and in group 2, 50
(63.3%) neonates were born by
cesarean section (C.S). Mean
Apgar score at Sth minute in group

1 and group 2 were in this manner
645 + 1.5 and 7.39 + 1.89
(P=0.06) (table 1). Surfactant
replacement therapy was done in
21 (50%) of group 1 and 56
(70.9%) of group 2 (P=0.023).
Data are outlined in (table 2). The
most common underlying cause of
mechanical ventilation was
respiratory  distress  syndrome
(RDS) in both groups (table3).

Table (1): Demographic characteristics of studied cases.

. (Group 2) Without
Parameter (Group 1) with ptx ptx P.
No. Perc:!/ntage No. Perc(e):/zltage Value
(1]
Male 23 54.8% 42 53.2%
Sex Female 19 45.2% 37 46.85% 0.867
<1500gr 29 69% 45 46.9% 0.241
Birth
Weight 150";500 13 31% 34 43.1%
Mean 1330 + 386¢r 1482 + 507gr 0.069
Gestational <32w 34 81% 61 77.2% 0.817
es A ‘e" 3237 w 8 19% 18 22.8%
g Mean 30 +£2.42w 30.17 £ 2.95w 0.739
Vaginal 13 31% 29 36.7% 0.554
Cseescaésf:“ 29 69% 50 63.3%
Mode of Mean
Delivery ofSth
minute 6.45+1.5 7.39+1.89 0.006
Apgar
Score

Table 1 shows, there is no statistically significant in these demo-
graphic items mentioned above. However, only low Apgar score at 51
minute significantly increases the risk of ptx.
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Table (2): Percentage of surfactant therapy of studied cases.

(Group 1) with ptx (Group 2) Without ptx
Parameter No Percentage No Percentage P dalue
’ 0/0 ’ 0/0
Yes 21 50% 56 70.9% 0.023
No 21 50% 23 29.1%
Total 42 34.7% 79 65.3%

Table 2 shows that surfactant therapy decreased the incidence of ptx
(P =0.023) and the difference is statistically significant.

Table (3): Accompanying Disorders in studied group.

(Group 1) with ptx (Group 2) Without ptx
Parameter
No. Percentage % No. Percentage %
_ Respiratory 26 61.9% 57 72.2%
distress syndrome
Pneumonia & 12 28.6% 16 20.3%
Sepsis
Asphyxia 2 4.8% 6 7.6%
Dlaphragmatlc 1 2.4% )
hernia
Tracheoesophageal
fistula 1 2.4% -
(post operation)

Table 3 shows, Respiratory distress syndrome was the most common
lung pathology in both groups.

DISCUSSION

Over 18 months, 42 (34.7%) of
ventilated LBW preterm infants,
developed ptx. The incidence of
ptx has a wide range, varying from

1% to 30 %( 3). Malek et al and

They
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preterm neonates. Lim et al
reported an incidence of 1.3% in
term and preterm neonates with or
without mechanical ventilation
(7). Difference in the rate of ptx
might be attributed to different
assessed groups. Since ptx is more
common in

Preterm and LBW infants, our
finding was slightly higher than
other mentioned ranges. Our data
indicated that ptx was more
common in male and some other
investigations have agreed with
this finding (2, 5,7). Ngerncham et
al found that the male sex as one
of the risk factors for ptx during
the first day of life(6).In the
current study C.S was more
common is case group with no
statistical significant. Benterud et
al reported that C.S was
significantly associated with more
frequent need for mechanical
ventilation had development of ptx
in preterm infants. They studied
2694 cases (8). Infants with GA <
32w in case group had higher rate
of ptx than infants with same GA
in control group (P=0.817). Also
cases with birth weight < 1500gr
had higher rate of ptx than infants
with same weight in control group
(P=0.241).  Abdellatif et al
reported the highest incidence of
ptx in infants with GA < 32W
(47.5%) and infants with birth
weight < 1500 gr (42.37%), but

they did not have any control
group and 89.83% of their cases
were under mechanical ventilation
(2). RDS was the most common
cause of mechanical ventilation
and this finding is similar to some
other studies (2, 5 and 9). The
mean pip and peep at the onset of
ptx were 17.18 and 3.4 cmH2o
respectively which were relatively
not high settings but might be on
individual basis not the optimum
setting at that time for the lung
physiology. These amounts were
lower than reports of Abdellatif et
al (pip: 18.61 + 4.88 and peep:
4.39 +0.67 cmH2o0) (2) and Malek
et al (PIP: 22.7 and PEEP: 4.2
cmH2o0) (5). Esme et al suggested
that neonatal ptx developed
because of underlying lung
pathology rather than being a
complication  of  mechanical
ventilation (1). By contrast a
previous study mentioned that ptx
in LBW infants is associated with
factors present on day of ptx and
not initial severity of lung disease.
Vigorous control of ventilation
can decreases the risk of ptx,
including optimizing peep and
minimizing pip (10). Also Vellank
et al decreased the incidence of
ptx in  VLBW infants by
increasing vigilance and real time
monitoring of tidal volume (VT)
and pip. High VT (>6cc.kg) was
noted around the time of
occurrence of ptx (11). One
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limitation in our study was use of
pressure-limited ventilator and no
monitoring of VT. Another
limitation was lack of comparison
of  respirator  settings  with
ventilated neonates without ptx,
but this was done because of the
wide variation of ventilator setting
for each patient during the
mechanical ventilation and
comparison was not done with the
highest pip and peep because
some of ptx occurred after starting
to wean the setup rather than at
maximal setting.

In the present study low Apgar
score at Sth minute after birth was
a significant risk factor for ptx, so
effective resuscitation may reduce
the risk of ptx. Mean Apgar score
was 6.45 at 5th minute in case
group, which is higher than 6.2in
Esma et al investigation. They
didn't have any control group for
ptx and suggested low Apgar
score as asignificant risk factors
for death (1). Also Weinberger et
al found that low Apgar score was
associated with increased neonatal
morbidity  (including ptx) in
preterm  newborns.  Antenatal
maternal history and pregnancy
complications were not clearly
associated with low Apgar scores.
Therefore they suggested that
Apgar score was a useful tool in
assessing  neonatal  short-term
prognosis (12). Surfactant replace-

ment therapy significantly reduced
the risk of ptx (P=0.023). Malek et
al reported the same finding (5).
Meberg et al found lower risk of
ptx after surfactant therapy
(P>0.05) (13). After multivariate
logistic regression analysis only
low Apgar score at S5th minute
significantly increased the risk of
ptx (tablel).

CONCLUSION

The incidence of ptx was
slightly higher than the range
mentioned in other unit due to
observation of only intubated
LBW  preterm infants. Our
findings indicate that low Apgar
score at S5th minute, significantly
increases the risk of ptx and
surfactant therapy can decreases it.

RECOMMENDATION

This difference between two
types of analysis may be due to
low sample size or relationship of
other factors with each other.
More studies with larger sample
Size 1s recommended.

REFERENCES

1. Esme H, Dogru O, Eren S, et al. The
factors affecting persistent pneumo-
thorax and mortality in neonatal
pneumothorax.  Turkish J  of
pediatrics, 2008; 50: 242-246.

2. Abdellatif M.A, Abdellatif D.A.
pneumothorax in the neonatal
intensive care unit in  Cairo
University Hospital. J of Egyptian
society of parasitology, 2012; 42(2):
495-506.

1617



Al-Azhar Journal of Ped. Vol. 19

No. 1 Jan 2016

3. Seguier L. Elizur E, Klin A, et al. 9. Navaei F, Aliabadi B, Moghtaderi M,

Management of primary spontaneous
pneumothorax in children. Clin.
Pediatr. 2011; 50: 797-802.

4. Watkinson M, Tiron 1. Events before
the diagnosis of a pneumothorax in
ventilated neonates. Arch Dis child

fetal neonatal, 2001; 85: 201-203. 10.

5. Malek A, Afzali N, Meshkat M, et al.
pneumothorax  after  mechanical
ventilation in newborns. Iran J
Pediatr, 2011; 21(1):45-50.

6. Ngerncham S, Kittiratsatche P,
Pacharn  P.  Risk factors  of
pneumothorax during the first 24h of
life. J med Assocthai 2005; 88: 135-
141.

7. Lim Hs, Kim Ho, Jin Jy, et al.
Characteristics ofpneumothorax in a
neonatal intensive care unit. J Korean
Soc Neonatal: 2011; 18: 257-264.

8. Benterud T, Sandvik L, Lindemann R.
Cesarean section is associated with
more frequent pneumothorax and
respiratory problems in the neonate.
Acta Obset Gynecol Scand. 2009;
88(3): 359-361.

1618

11.

12.

13.

et al. predisposing factors, incidence
and mortality of pneumothorax in a
neonatal intensive care unit in
Isfahan, Iran. Chinese J of
contemporary pediatrics. 2010; 12(6):
417-420.

Klinger G, Ish-Hurwitz Sh, Osovsky
M, et al. Risk factors for
pneumothorax in very low birth
weight  infants. Pediatric Critical
Care Medicine 2008; 9(4): 398-402.

Vellanki H, Antunes M, Locke R, et
al.  Descreased  incidence  of
pneumothorax in VLBW infants after
increased monitoring of tidal volume.
J pediatrics. 2012; 130(5): 1352-
1358.

Weinberger B, Anwar M, Hegyi T, et
al.  Antecedents and neonatal
consequences of low Apgar score in
preterm newborns. Arch
Pediatradolesc Med, 2000; 154, 294-
300.

Meberg A, Greve-Isdahl M, Heier
Ca. Pulmonary air-leakage in
newborn infants.  Tidsskr  nor
Laegeforen. 2007; 127(18): 23



CORRELATION BETWEEN RISK FACTORS OF PEUMOTHORAX IN PREMATURE LOW BIRTH WEIGHT INFANTS AND MECHANICAL VENTILATION
Wafaa Amin

5ol eLaall J20a o) gell o yud & gan 483
OOl 5 saill (el JahY) & eliall il

uyi el ;153 .

il e3al) il

ol e syl 8 aledl)l sl edise 8 Jila 121 e Al sda cual
Oosl) 5 saill il 2013 avigs ) 2013
Jie () cLiall ) elggl) oyt Gigan () 6355 (A dalsall dadys o5 23
e Jihll auay ) g (S Gabaly — sl goi = Gaanll = canll yaall —0350
tofic sana ) OVl Cuand 8 g o licall i)
Gyl Ll JAI elogll oyt agadl aagy 5 Jika 42 1 15V
sl agadl dag Y 5 ok Jika 79 40
:ngﬂ\
LBl Egi g canl enl) 5 O3l 5 — Gl Aanills dpaal 53 ABDle 2253 Y @
el 13 B Ll el ) ADe 2ag @

celogd) cuped N a5 e ASTRDS s

13 agaad sl 5 o) Bl JLalaY) dailio dseal () dayall coalisial
s e daag ot g el (il e ilar 0 Jalallg ALl 8,7l 286 Jgalual

1619



