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Abstract : We retrospectively analyzed the characteristics of infants complicated with
pulmonary air leaks admitted to the neonatal intensive care unit. Forty infants with
pulmonary air leaks were admitted to our neonatal intensive care unit between 1995 and
2004. The mean gestational ages and birth weights were 36.7 + 5.6 weeks and 2488 * 942g,
respectively. The number and subtypes of air leaks were as follows: pneumothorax 29
(64%), pneumothorax and pneumomediastinum 5 (11%), pneumomediastinum 4 (9%),
pneumopericardium 1 (2.5%) and pulmonary interstitial emphysema 1 (2.5%). Thirty-six
(90%) infants developed air leaks within 24 hours after birth. The underlying diseases
causing air leaks were transient tachypnea of the newborn (26%), meconium aspiration
syndrome (17%), respiratory distress syndrome (15%), and so on. Eight infants (17%)
were diagnosed as having spontaneous pneumothorax. Nine cases (22.5%) were very low
birth weight infants. Premature infants tend to develop air leaks with respiratory distress
syndrome, and term infants tend to develop air leaks with meconium asipiration
syndrome. Four infants (10%) developed air leaks while on mechanical ventilators. For
treatment, all infants required oxygen administration, and 9 infants improved
spontaneously. Pleuracentesis was conducted in 8 infants, and 6 infants required
continuous air drainage after pleuracentesis. Mechanical ventilation including nasal
CPAP was performed in 23 infants. Intraventricular hemorrhage, which is known as a
major complication of pulmonary air leaks, occurred in 3 infants (7.5%). Four infants
(10%) died of the underlying diseases, and 36 infants survived without complications. It
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is important to consider the presence of air leaks
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in patients with respiratory

abnormalities, and emergent treatments are necessary to prevent complications including

intraventricular hemorrhage.
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Table 1. Patient profile

Total number of patients 40
Birth weight (g) * 28871942
Gestational age (week) * 36.7£5.6
Male/Female 28/12
Apgar score *
1min/5min 6.4+26/7.6+23

Delivery

Vaginal 20

Cesarean section 20
Birth place

In hospital 28

QOutside hospital 12

*mean = S.D.
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Table 2. Distribution of the underlying diseases associated with air leaks

Disease

n (%)

Transient tachypnea of newborn (TTN)
Meconium aspiration syndrome (MAS)
Respiratory distress syndrome (RDS)
Dry lung syndrome

Persistent pulmonary hypertension of newborn (PPHN)

Congenital diaphragmatic hernia
Choronic lung disease (CLD)
Pulmonary hemorrhage
Pulmonary hypoplasia

Hydrops fetalis

Multiple malformation syndrome
Congenital myotonic dystrophy

Spontaneous pneumothorax

12 (26)
g8 (M
7 (15)
3 N
1 @
1 (@
1 @
1 (@
1 (@
1 (@
(@
1 (@
8 (17)

* Six patients were complicated by two diseases, thus the total number of infants listed

exceeds 40. Three patients were complicated by RDS and dry lung syndrome, and the
rest 3 patients were complicated by RDS and CLD , RDS and PPHN ,TTN and MAS ,

respectively.

Table 3. Morbidity rate of air leaks associated with
major respiratory disorders

Respiratory disorders %

RDS 4.1 (7/168)
MAS 16.3  (8/49)
TTN 7.4 (12/162)

RDS ; respiratory distress syndrome
MAS ; meconium aspiration syndrome

TTN ; transient tachypnea of the newborn
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Table 4. Distribution of air leak subtypes

Subtype n* (%)
Pneumothorax 29 (64)
Pneumothorax and Pneumomediastinum 5 (11)
Pneumomediasitinum 4 (9)
Pulmonary interstitial emphysema 1 (2)
Pneumopericardium 1 (2)

Table 5. The number of air leak patients and underlying diseases in relation to birth weight and gestational age

Birth weight (g) RDS TTN MAS Others
~1000 4 4
1000~ 1499 2 4
1500~1999 1

2000~2499 4 2
2500~ 8 8

Total * 7 12 8 19
Gestational age (week) RDS TTN MAS Others
22~24 1
25~27 3 3
28~30 3 3
31~33 1 1
34~36 4

37~ 8 8 1
Total * 7 12 8 19

*Six patients were complicated by two diseases, thus the total number of infants listed

exceeds 40. Three patients were complicated by RDS and dry lung syndrome, and the
rest 3 patients were complicated by RDS and CLD , RDS and PPHN ,TTN and MAS ,

respectively.

RDS ; respiratory distress syndrome
MAS ; meconium aspiration syndrome

TTN ; transient tachypnea of the newborn
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Table 6. Timing of ondet and treatment of air leaks

Timing of onset and treatment n
Onset before admission 36
Mechanical ventilation 20
IMV 13
HFO 7
Surfactant administration 11
Nasal-CPAP 3
No respiratory support 9
Chest drain placement (days)* 4 (3.8)
Needle aspiration 1
Onset after mechanical ventilation (in NICU) 4
Chest drain placement (days)* 2 (2.5)
Fibrin glue injection 1
Needle aspiration 1
Change in mechanical ventilation
IMV—HFO 1
HFO—IMV 1
IMV—=IMV 1
HFO—HFO : 1

Surfactant administration 1

* average

All patients were supplied with oxygen.
IMV ; intermittent mandatory ventilation
HFO ; high frequency oscillation

CPAP ; continuous positive airway pressure
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Table 7. Clinical characteristics of 4 cases complicated by air leaks after mechanical ventilation

Case Case 1 Case 2 Case 3 Case 4

Type of air leaks Pneumothorax Tension pneumothorax Pneumothorax Tension pneumothorax
Underlying disease RDS CLD RDS RDS
Gestational age 31w0d 28w2d 27w4d 26w2d
Birth weight (g) 1785 816 1038 884
Apgar score

(1min/5min) 6/8 9/9 4/8 4/8
Onset (day) 2 63 1 1

Treatment

Oxygen administration

Needle aspiration

Chest drain placement

Chest drain placement

Fibrin glue injection

Complication IVH* grade I =) DIC IVH grade I
Outcome Improved Improved Died Improved
Recurrence ) =) ) -)
IVH ; intraventricular hemorrhage
RDS ; respiratory distress syndrome
CLD ; chronic lung disease
DIC ; disseminated intravascular coagulation
Table 8. The clinical characteristics of 3 cases that developed IHV
Case Case 1 Case 2 Case 3
Type of air leaks Tension pneumothorax Pneumothorax Tension pneumothorax
Underlying disease RDS RDS RDS
Gestational age 26w2d 26w0d 28w0d
Birth weight (g) 884 851 891
Apgar score
1min/5min 4/8 2/5 3/3
Air leak onset (day) 1 0 0
IVH onset (day) 3 5 2
IVH grade Grade I Grade @I Grade I
V-P shunt =) ) =)
IVH Outcome Hydrocephalus Improved Improved

All IVH cases occurred after mechanical ventilation.

IVH ; intraventricular hemorrhage

RDS ; respiratory distress syndrome
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Table 9. The clinical characteristics of infants who died

Case Case 1 Case 2 Case 3 Case 4
Type of air leaks Pneumothorax Pneumothorax,Pneumomediastinum Pneumopericardium Pneumothorax
Underlying disease RDS,DIC Congenital diaphragmatic hernia Puomonary hypoplasia Hydrops fetalis
Sex F M F M
Gestational age 27wad 39w3d 24w5d 27w0d
Birth weight (g) 1038 3066 709 1482
Apgar score 4/8 1/1 1/4 1/1

(1min/5min)

Delivery c/s" C/S vaginal Cc/S
Onset (day) 1 0 0 . 0
IVH =) N.D™ ) N.D
Treatment Chest drain placement , IMV IMV HFO IMV
‘Death (day) 4 4 0 0 0

* Cesarean section

** Not determined

RDS ; respiratory distress syndrome

DIC ; disseminated intravascular coagulation
IVH ; intraventricular hemorrhage

IMV ; intermittent mandatory ventilation

HFO ; high frequency oscillation
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