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were included in the study. All infants received surfactant 
within 12 hours of age and three infants (C1, C2 and C6) 
received an additional dose of surfactant because of con-
tinuously high oxygen demands. Characteristics of the 
seventeen infants are shown in Table 1.

Neonate Sex BW (g) GA (wk) Surfactant 
doses

Mode of 
Ventilation

C1 M 750 27 2 SIPPV
C2 M 720 29 2 SIPPV 
C3 F 920 28 1 SIPPV
C4 F 1150 30 1 SIMV
C5 F 1380 32 1 SIMV
C6 F 1220 30 2 SIPPV
C7 M 1820 31 1 SIMV
C8 F 2580 35 1 SIMV
C9 M 2090 35 1 SIMV
C10 F 1110 28 1 SIMV
C11 M 1980 31 1 SIMV
C12 F 1840 33 1 SIMV
C13 M 1600 29 1 SIMV
C14 F 1820 33 1 SIMV
C15 F 1700 30 1 SIMV
C16 M 2270 33 1 SIMV
C17 F 2000 32 1 SIPPV

Mean 1585.3 30.94 

Neonate AbsR (Ω m) ∆ Z

A B C A B C
C1 3.17 3.80 3.87 0.60 0.65 0.86
C2 4.00 6.00 6.00 0.42 0.99 0.92
C3 4.16 4.10 4.70 1.06 1.31 1.40
C4 4.12 4.00 3.50 1.05 1.22 1.16
C5 3.03 3.00 3.23 0.88 1.22 1.15
C6 2.93 3.00 3.20 1.16 1.24 1.15
C7 1.70 2.60 3.20 1.08 1.05 1.11
C8 2.63 2.77 2.87 0.17 1.00 0.95
C9 3.80 4.80 4.98 0.35 0.57 0.75

C10 2.64 3.84 3.93 0.88 1.07 1.13
C11 2.98 3.32 2.78 0.64 0.97 1.3
C12 3.03 3.28 3.84 0.73 1.07 1.25
C13 2.50 2.82 2.88 0.64 1.03 1.05
C14 3.40 4.60 4.60 0.98 1.35 1.38
C15 5.40 6.00 6.24 0.89 1.17 1.09
C16 5.55 5.70 8.22 0.24 0.24 0.88
C17 2.26 2.30 2.80 1.03 1.25 1.20

Table 1: Demographic data of the 17 infants studied by elec-
trical impedance tomography (EIT).

M: male, F: female, SIPPV: synchronized intermittent posi-
tive pressure ventilation, SIMV: synchronized intermittent 
mandatory ventilation.

Ventilation parameters
At phase A (baseline), PIP, PEEP and breaths/min were 

at 18 ± 2.5 cmH2O, 6 ± 1 cmH2O and 35 ± 10, respectively. 
At the end of the study (phase C) the parameters were simi-
lar except in cases where hypocapnia or hyperoxia had oc-
curred. Within 30 min (phase C) the delivered Vt and MV 
reached the values of 4.7 ± 1 ml/kg and 0.3 ± 0.08 ml/kg/
min from 3.5 ± 1.1 ml/kg and 0.19 ± 0.09 at phase A (p = 
0.005 and p = 0.001, respectively). At this time period, Cdyn 
increased from 0.31 ± 0.17 to 0.52 ± 0.19 ml/cmH2O/kg (p 
= 0.01), whereas pulmonary resistance was reduced from 
128.2 ± 62.7 to 71.8 ± 48 cmH2O/lt/sec (p = 0.022).

Blood gas values
Throughout the 30 min period after SA, the SaO2 re-

mained at 88 % or higher. The FiO2 (%) was gradually re-
duced from 35.9 ± 10.3 (phase A) to 28.7 ± 13.13 at 15min 
(phase B) and 25.9 ± 7.3 at 30 min (phase C). The FiO2 
trend to decrease between phases A and C, reached a statis-
tically significant difference (p = 0.021). The AaDO2 was 
also significantly reduced from 133.2 ± 82 mmHg to 70.3 
± 50.5 mmHg at 30 min (p = 0.015) while a/A ratio signifi-
cantly increased from 32.2 ± 13.4 to 52.9 ± 20.1 (p = 0.003) 
at 30 min. During the 30 min time period PaCO2 gradually 
reduced from 49.5 ± 9 mmHg to 38.4 ± 6.2 mmHg (p = 

0.001). Regarding pH, a significant increase from 7.28 ± 
0.08 to 7.38 ± 0.07 was observed (p < 0.001).

Electrical impedance data
A total of 401 measurements were performed before 

and after SA. The calculated mean values for AbsR and 
∆ Z at phases A, B and C are shown in Table 2.

Table 2: Absolute resistivity (AbsR) and normalized rela-
tive impedance change (∆ Z) values obtained before (A) 
and after (B and C) surfactant administration.

A: before surfactant administration, B: 15 min after surfactant 
administration, C: 30 min after surfactant administration.

Statistical analysis showed that AbsR and ∆ Z in-
creased to 4.16 ± 1.49 Ωm and 1.06 ± 0.27 at phase C 
from 3.37 ± 1.03 Ωm and 0.79 ± 0.28 at phase A, respec-
tively. AbsR and ∆ Z increased significantly through all 
phases (p = 0.003 and p = 0.012, respectively). However, 
only ∆ Z had a significant correlation with Vt (r > 0.7 for 
phases A through C, p < 0.001). No further significant con-
sistent correlations were found throughout all phases.

The re-distribution of regional ventilation, as assessed by 
comparing RL--FV and LL--FV after SA, was indicative of a 
more homogenous air distribution from phase A to phase C. 
Before SA, RL--FV was 51.23 ± 4.44 % and LL--FV 48.16 ± 
4.33 %, while 30 min after SA the values were 50.47 ± 2.64 % 
and 49.35 ± 2.61 %, respectively (p NS) (Figure 1).

 Additionally, the center of ventilation (CG) of the RL 
(RL-CG %) and LL (LL-CG %) was displaced along the 
gravitational axis (ventral-anterior to dorsal-posterior lung 
regions) from phase A to phase B (Figure 2). The shift of 
CG, consistent with recruitment of posterior--atelectatic 
lung regions, was more intense for the RL from phase A to 
phase B. From phase B to phase C, the center of ventilation 
moved slightly towards the anterior lung regions.

Conventional ventilation before surfactant administration 
indicated a slight asymmetry in lung volume distribution in 




