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The Relation between Hypocarbia and Periventricular Leukomalacia
in Preterm Infants with Mechanical Ventilation

Eun-hye Park, M.D., Ran Namgung, M.D, Min Soo Park, M.D.
Kook In Park, M.D., Myung Joon Kim, M.D." and Chul Lee, M.D.

Department of Pediatrics, Department of Radiology’,
Yonsei University College of Medicine, Seoul, Korea

Purpose : To investigate whether hypocarbia during the first 3 days of life plays a
role in the development of periventricular leukomalacia (PVL) in preterm infants with
mechanical ventilation.

Methods : The medical records were reviewed for 19 infants with PVL and 38 with
normal neurosonogram who were born before 37 weeks' gestation and who required
mechanical ventilation during the first 3 days of life. The patients’ characteristics, ante-
natal and neonatal variables were compared. The CO, index, TA (time-averaged)-PaCOs,
TA-PaO, and TA-pH were calculated within the first 72 hours of life. The TA-FiO,,
TA-respiratory rate (RR), TA-peak inspiratory pressure (PIP), TA-mean airway pres-
sure (MAP) and TA-ventilator index (VI) were also calculated.

Results : No significant difference was observed in the clinical characteristics or neo-
natal variables except hyaline membrane disease (42% in PVL group vs 81% in control
group)(P=0.0025). There were no significant differences in CO- index, TA-PaCO; and TA-
Pa0O, between groups. The TA-pH was lower in infants with PVL (7.33£0.06) than in
control group (7.37£0.05) (P=0.035). The TA-FiO,;, TA-RR, TA-PIP, TA-MAP and TA-
VI of two groups showed no significant differences.

Conclusion : Partial pressure of arterial carbon dioxide during the first 3 days of life
was not associated with the subsequent development of PVL. The compound effects of
other risk factors including systemic pH may be important in the development of PVL in
preterm infants. (J Korean Soc Neonatol 2002;9:150-158)

Key Words : Periventricular leukomalacia, Hypocarbia, Mechanical ventilation
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Fig. 3. The definition of CO: index and TA-PaCO.. Baby 1 (black dots) has a single
value of PaCO, lower than any of the values for baby 2 (white dots). But when we
compare the area above the curve, which represents the total cumulative degree of
hypocarbia (between this particular threshold value and longitudinally connected PaCO-
data points) during a 24-hour period, we note that baby 2 has more cumulative hypo-
carbia (B) than that of baby 1 (A). The area under the curve obtained with longitudinal
data for PaCO, (C) were divided by the observation time. The result was called the
time-averaged PaCO, (from ref no. 20; Wiswell TE, et al. Effect of hypocarbia on the
development of cystic periventricular leukomalacia in premature infants treated with
high-frequency jet ventilation. Pediatrics 1996;98:918-24).

g ot

1. CHaH 2tote] Fa| &4

]

PVLT9 A F8L& 209+265F, xS 305
2759 FA AT PVLT 1,338+363 g, U
2T 14791491 go 2 o3 o= gl Y,

Apgar A4 2 B Wox ol glddth %7
oFutulds 2 AAA mEPge] RHIEE 9 Fol|A Ao
7b 919 o] wrde tixatolA 1%e] AT

&

2tno]

=4 A% Al FHE 7 HJAke] pHE PVLT
7.3020.08, thZT 7.29+£0.082 =ol7} filen o
F A abEe] MEE PVLTOlAM 5%(26%), 3
oAl 10W(26%) 22 st Zolzk flla ol

FEE AAAL abFom JAA 72T so-

dium bicarbonate®] FAZE & WA THTable 1).
2. CHA Etole] QAN EN

& oA FA) JHAL AEY, dA¥F 4 indo-
methacin F99& 282 3& sUH NMEdy He
T o Aoyt gk vy AdSe] A58
steroid ¥4 Rl%E 9 FEFe HAE F 3t
ol 7k itk AL PVLTolA 998 (47%), thZE
ol A 179 (45%) o2 HlszEkich 1y AMel &
Fog S5 M PVLTolA 8%(42%), =
oA 31 (81%) o2 tlRTelA o Ekth(P=
0.0025) (Table 2).

II

o

o

3

pid

3 4
=2

3. SHE JtA A

PVLT¢ CO, indext 0281058, Wz 0.29
+0772 BAHCE {93 Hol= gl PVLT
glo} 19 F PaCO. #kol 3 Wolgt: 25 mmHg

- 153 -



— A Ao g e -u

Table 1. Clinical Characteristics of Study Subjects

ARE o] A

Table 3. Blood Gas Analysis

PVL Control
(n=19) (n=38)
Gestational age (weeks) 299+26 305%27
Birth weight (g) 1,338£363  1,479%491
Sex(Male:Female) 10:9 17:21
Apgar score at 1 min” 4 (1-6) 4 (1-8)
Apgar score at 5 min” 6 (3-8) 6 (1-9)
Cesarean section' 13 (68%) 28 (74%)
PROM " 6 (32%) 8 (21%)
Preeclampsia 7 (37%) 15 (40%)
Initial ABGA
pH 7.30+0.08 7.29%0.08
Base excess (mEg/L) -61%+34 -51=%3.1
Bicarbonate " 5 (26%) 10 (26%)

Values are expressed as mean®SD. A significant
difference was not observed.

PROM, premature rupture of membrane;
arterial blood gas analysis.

‘median(range), 'number(percent)

ABGA,

Table 2. Neonatal Variables of Study Subjects

PVL Control

(n=19) (n=38)
Perinatal asphyxia 7 (37%) 18 (47%)
Hypoglycemia 1 ( 5%) 0
Sepsis 5 (26%) 10 (26%)
Patent ductus arterosus 6 (32%) 9 (24%)
Use of steroids 7 (37%) 13 (35%)
Apnea 10 (53%) 17 (45%)
Hypotension 9 (47%) 17 (45%)

Respiratory distress syndrome 8 (42%)" 31 (81%)

"P<0.05

olstZ AW Fholi= 11H(58%), dET A= 17
H(45%) o2 vttt AF 3 T2A17F E2t TA-
PaCO,= PVL+ 382+74 mmHg, W& 36.8+£52
mmHg2 T #3tell Zol7t gller TA-PaO.= <
vl Apole gt 12y TA-pHE PVL 7.33
+0.06, & 7.37+£0.052 PVLTolA Fo8tA v
TH(P=0.035)(Table 3).

4. 87| NE
ZIAA 7| aWS Al@Ee 7|7k PVLTol 14.1

d(4-419), W=

PVL (n=19) Control (n=38)
CO; index 0.28£0.58 0.29%+0.77
TA-PaCO; 382+74 36.8%+5.2
TA-PaO 8221122 86.8+14.3
TA-pH 7.33+0.06" 7.37%£0.05

Values are expressed as mean= SD.
;l‘A*PaCOz time—averaged PaCOs.
P<0.05

Table 4. Ventilator Settings

PVL (n=19) Control (n=38)
TA-FiOy' 0.44%0.12 0.45%0.10
TA-RR (/min) 19+11 18*+6
TA-PIP (cmH-0) 12+6 14%+3
TA-MAP (cmH-0) 56%3.1 56*1.3
TA-VI 138+106 108£60

Values are expressed as mean®SD. A significant
difference was not observed.

TA, time-averaged; RR, respiratory rate; PIP, peak
inspiratory pressure; MAP, mean airway pressure;
VI, ventilator index.

A5 724759 TA-FiO,E PVLT 044+0.12, o
Z7olA 045101022 /93 #Fol7F §lSlth TA-
RR, TA-PIP, TA-MAP % TA-VIE % #7kl
o1&k Aol7t U TH Table 4).
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