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High-resolution computed tomography findings of lung parenchyme
changes in very low birth weight infants treated with oxygen

Young Man Jin, M.D., David Chanwook Chung, M.D., Young Pyo Chang, M.D.
Yung Suk Lee, M.D". and En Sun Lee, M.D".

Department of Pediactrics, Department of Radiology’, College of Medicine
Dankook University Cheonan, Korea

Purpose : The objective of this study is to observe high-resolution computed tomography (HRCT)
findings of lung parenchyme in very low birth weight (VLBW) infants between the corrected age of
38-42 weeks who were treated with oxygen after birth, and to compare them to the clinical severity
of bronchopulmonary dysplasia (BPD).

Methods : The lungs of fourty—four VLBW infants with gestational ages of less than 32 weeks and
birth weights of less than 1,500 g who were treated with oxygen after birth were examined using
HRCT taken when the corrected age was between 38-42 weeks. Common findings among the infants
and the frequency of their occurrences were noted. Total CT scores obtained by the summation of
air trapping and actelectasis scores and the ratio of bronchus—to-pulmonary artery diameter were
used to quantitatively evaluate HRCT findings and correlate them with the clinical severity of BPD
as defined by Jobe-Bancalari diagnostic criteria.

Results : 1) The most common findings in HRCT images of the lungs were air trapping (56%),
atelectasis (70.5%), linear opacity (77%), and distortion of the bronchopulmonary bundle (65.9%).
These findings were more commonly observed in infants with BPD in a mixed pattern than those
without (P<0.05). However, abnormal findings were also found in HRCT images of some infants
without BPD. In infants with BPD, air trapping, atelectasis and total CT scores were higher than
those without BPD. Also infants with BPD had a lower bronchus—to-pulmonary artery diameter than
those without BPD (P<0.05). 2) The total CT scores (r=0.799, P<0.0001) and the ratio of bronchus—
to-pulmonary artery diameter (r=0.576, P<0.0001) showed a linear correlation with the clinical severity
of BPD.

Conclusion : HRCT findings in VLBW infants between the corrected age of 38-42 weeks who had
been treated with oxygen after birth are useful in revealing pathologic changes in the lung parenchyme
and show a good correlation with the clinical severity of BPD. (Korean ] Pediatr 2007;50:255-261)
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Table 1. Diagnostic Criteria and Clincal Severity of Bronchopulmonary Dysplasia from Jobe and Bancalari”

Gestational age <32 week

>32 week

Time point of

assessment first

Treatment with oxygen > 21% for at least 28 days

Mild BPD
whichever comes first
Moderate BPD
whichever comes first
Severe BPD

comes first

36 week PMA or discharge to home, whichever comes

Breathing room air at 36 week PMA or discharge,
Need for <30% oxygen at 36 week PMA or discharge,

Need for =30% oxygen and/or positive pressure, (PPV,
or NCPAP) at 36 week PMA or discharge, whichever

>28 day but <56 day postnatal age or discharge to
home, whichever comes first

Breathing room air by 56 day postnatal age or
discharge, whichever comes first

Need for <30% oxygen at 56 day postnatal age or
discharge, whichever comes first

Need for >30% oxygen and/or positive pressure, (PPV,
or NCPAP) at 56 day postnatal age or discharge,
whichever comes first

Abbreviations : BPD, bronchopulmonary dysplasia; NCPAP, nasal continuous positive airway pressure; PMA, postmenstrual age; PPV,

positive pressure ventilation
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Table 2. Clinical Severity of Bronchopulmonary Dysplasia in
Enrolled VLBW Infants Defined by Jobe-Bancalari Diagnostic
Criteria”

Number (%) (n=44)

no BPD 19 (43.1)
BPD 25 (56.9)
mild 16 (64.0)
moderate 5 (20.0)
severe 4 (16.0)

Abbreviation : BPD, bronchopulmonary dysplasia
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Table 3. Clinical Characteristics of VLBW Infants Treated
with Oxygen

without BPD with BPD Total
(n=19) (n=25) (n=44)

Gestational age (weeks)” 294=+15 27014 279*19
Birth weight (g)” 1239.24+186.0 1006.7£221.3 1107.1£2354
1 min apgar score’ 65*11.3 3.8%t19 5.0*21
5 min apgar score 82=*1.1 6.8t1.7 74*£17
Maximum FiOy" 0.34+0.16  0.61%£0.28 0.49%0.27
Duration of MV (days)” 21128 36.3+1273 21.5%26.1
Total duration of MV 10.7£9.0 5731207 3721286
+Qy therapy”

Male 11 (579%) 14 (56.0%) 25 (56.8%)
Cesarean section 16 (84.2%) 16 (64.0%) 32 (72.7%)
Antenatal corticosteroids 18 (94.7%) 20 ( 80%) 38 (86.4%)
PIH 7 (36.8%) 1 (40%) 8 (18.2%)
PROM >24 hrs 3 (15.8%) 5 (20.0%) 8 (18.2%)
RDS (>grade 2) 8 (42.1%) 16 (64.0%) 24 (54.5%)
Surfactant use” 4 (21.1%) 13 (52.0%) 17 (38.6%)
PDA" 5 (26.3%) 18 (72.0%) 23 (52.3%)
Pneumothorax 0(C 0%) 1 (40%) 1 (23%)
Pulmonary hemorrhage 1 ( 5.3%) 1 (40%) 2 (45%)
ROP (>stage 2)" 0( 0% 6 (240%) 6 (13.6%)
NEC 2 (10.5%) 3 (12.0%) 5 (11.4%)

Abbreviations : BPD, bronchopulmonary dysplasia; MV, mechan-
ical ventilation, PIH, pregnancy induced hypertension; PROM,
premature rupture of membrane; RDS, respiratory distress
syndrome; PDA, patent ductus arteriosus; ROP, retinopathy of
prematurity; NEC, necrotizing enterocolitis.

"Variables are statistically different between VLBW infants
with BPD and without BPD (P<0.05).
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Table 4. HRCT Findings in VLBW Infants Treated with
Oxygen
without BPD  With BPD Total
(n=19) (n=25) (n=44)
Descriptive finding
Air trapping” 5 (26.3%) 20 (80.0%) 25 (56.8%)
focal 5 (26.3%) 2 (80%) 7 (15.9%)
diffuse” 0(C 0%) 18 (72.0%) 18 (40.9%)
Atelectasis 6 (31.6%) 25 (100%) 31 (70.5%)
focal” 3 (15.8%) 6 (24.0%) 9 (20.5%)
diffuse” 3 (15.8%) 19 (76.0%) 22 (50.0%)
Linear opacity” 10 (52.6%) 24 (96.9%) 34 (77.3%)
BP bundle distorsion” 7 (36.8%) 22 (83.0%) 29 (65.9%)
Pleural thickening 0(C 0%) 5 (20.9%) 5 (11.4%)
Quantitative variables
Score of air trapping”  0.42+0.77 1.88+1.62 1.25%1.49
Score of atelectasis” 237+£1.77 6.12£1.90 450*2.62
Total CT score” 2.719+t2.22 8.00£266 5751358
Ratio of B-to-P 0.90%£0.02 0.84£0.08 0.87%£0.07
artery diameter”
Abbreviations : BPD, bronchopulmonary dysplasia; Total CT
score, sum of scores of air trapping and consolidation; BP,

bronchopulmonary; B-to-P, bronchus-to pulmonary

"Variables are statistically different between VLBW infants

with BPD and without BPD (P<0.05).

Fig. 1. HRCT findings of four infants with BPD. (A) Few linear streaky densities
and mild architecture distortions are seen on both lung fields. (B) Broncheal wall
thickening and focal consolidation are observed on the dependent portions and
hyperaeration of both lungs is seen. (C) Hyperaeration, multiple air trappings and
subpleural bullae with diffuse consolidation of left lung and dependent portion of
right lung are seen. Note decreased bronchus-to-pulmonary artery diameter ratio
(arrows). (D) Diffuse consolidations with extensive multiple air trappings and thick
linear fibrotic bands are observed on both whole lung fields.
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Table 5. Correlations of Quantitative Variables of HRCT
Findings with the Severity of BPD Defined by Jobe and
Bancalari’s Diagnostic Criteria®

BPD severity

2

r P-value
Score of air trapping 0.635 0.000
Score of atelectasis 0.718 0.000
Total CT score” 0.799 0.000
Ratio of Bronchus-to-pulmonary -0.661 0.000

artery diameter

Abbreviation : BPD, bronchopulmonary dysplasia
‘Total CT score, summation of scores of air trapping and
consolidation
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Fig. 2. Correlations of total CT scores and ratios of bronchus—
to-pulmonary artery diameter of HRCT findings with the
severity of BPD. The total CT score (A) and the ratio of
bronchus-to—pulmonary artery diameter (B) show a linear cor-
relation with the clinical severity of BPD. The severity of BPD
is defined by Jobe and Bancalari diagnostic criteria”; 0, normal,
1, mild BPD, 2 moderate BPD, 3, severe BPD.
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