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The epidemiologic study of premature infant brain injury diagnosed with magnetic resonance
imaging
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Abstract Obijective To explore the epidemiological rule and correlated risk factors of premature infant with brain injury ,
on the basis of MRI. Methods The Study was prospectively performed on 358 preterm infants from January 2005 to January 2007
at the neonatal intensive care unit of the Shengjing Hospital of China Medical University. Detailed clinical data of all subjects were
recorded , including: gender, gestation age, birth weight, and the following risk factors: precipitate labor, pregnancy-induced
hypertension, fetal distress, twin, prenatal infection, placental abraption, placenta praevia, gestional diabetes mellitus, prenatal
steroids recipitate, magnesium sulfate, resuscitation, circutatory disorder, vaginal delivery, infection, mechanical ventilation,
blood gas analysis( metabolic acidosis, hyperkalemia, hyponatremia, hypocalcemia ). Conventional MRI and diffusion-weighted
imaging( DWI ) were performed in 358 preterm infants using 3 Tesla MR scanner. The infants were sedated for imaging with chloral
hydrate{ 50 mg * kg™ ). Seriously ill intubated newborns were monitored by clinician during scanning and hand-ventilated, and
pulse oximetry and electrocardiography were monitored throughout the procedure. All MRI scans were assessed by two radiologists,
blinded to neonatal clinical data. Subjects with brain injury were classified into two different groups according to MRI: hemorrhagic

brain injury and ischemic brain injury. Statistical analyses were performed using SPSS for Windows( ver. 11.5 ). All data were
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described as mean + standard deviation. Students t test was used to evaluate the difference in numerical variables. The significance
of the difference between premature infants with brain injury and control cases was tested using the Chi-square test. A logistic
regression analysis was performed on factors which found to be significant in univariate analysis. A probability value of P <0. 05 was
considered statistically significant. Results ~ The number of premature infants with hemorrhagic brain injury was 128 cases
(70. 7% );premature infants with ischemic brain injury were 96 cases ( 53.0% ); premature infants with both hemorrhagic and
ischemic brain injruy were 43 cases ( 23.7% ). 21 risk factors were analyzed. Univariate analysis: precipitate labox( X2 =5.295,P
=0.021 ), twin( x* =4.576,P =0.003 ), prenatal infection( x* =7.922,P =0.005 ), circutatory disorder( x> =5.710,P =
0.017 ), vaginal delivery( x* =53.624,P =0.000 ), metabolic acidosis( x° =13.594,P =0.001 ), hyponatremia( x* =11. 691, P
= 0.001), hypocalcemia( x* = 12.805, P = 0.000 ) for premature infants with hemorrhagic brain injury were considered
statistically significant; prenatal infection( y* = 5.628, P = 0.018 ), gestional diabetes mellitus( x* = 14.944, P = 0.001 ),
magnesium sulfate( x> =9.248,P =0. 002 ), resuscitation( x> =6.362,P =0.012 ), circutatory disorder( x> =6.341,P =0.012),
vaginal delivery( x> = 17.029, P = 0. 000 ), metabolic acidosis( x* = 14.944, P = 0.001 ), hyponatremia( x° = 20.242, P =
0.000 ), hypocalcemia( x° = 32.595, P =0.000 ) for premature infants with ischemic brain injury were considered statistically
significant. Logistic regression analysissitus: prenatal infection ( OR =4.738,95% CI:1.201,18. 685, P <0.05 ), vaginal delivery
( OR =9.191,95% C1:4. 699,17.979, P <0.05 ) hyponatremia( OR =3.331,95% CI:1. 506,7.366, P <0.05 )and hypocalcemia
(OR =3.162,95% CI:1.325,7.545, P <0.05 )were risk factors for premature infants with hemorrhagic brain injury. Maternal
deibetes ( OR =5.211,95% C1:1.272,21. 341, P <0.05) ,vaginal delivery ( OR =3.078,95% CI:1.824,5.194, P <0.05 ),
hyponatremia( OR =3.331,95% CI:1. 506,7.366, P <0.05 ) and hypocalcemia( OR =4.713,95% CI:2.412,9.209, P <0.05)
were risk factors for premature infants with ischemic brain injury. While the prenatal use of magnesium sulfate( OR = 0. 375,95%
CI:0. 183,0.766, P <0.05 )was its protective factors. Conclusions Intrauterine exposure included prenatal mothers suffering
from infection, diabetes and so on. Intrauterine exposure factors, process of delivery and postnata internal environment disorders
were all risk factors for premature infant brain injury. Therefore premature infant brain injury is a complex outcome of mulfacorial
interaction. Perinatal diagnosis and treatment should avoid these factors to redude neurological complications or alleviate its
severity.
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Tab 1  Basic clinical data in brain injury and non-brain

injury groups( x =s)

Brain injury Non-brain injury 4
(n=181) (n=177)
Birth weignt /g 2 106 £555 2 066 £490 0.478
Geslational age /w 33.7x2.1 33.9£2.1 0.558
First MRI /d 8.0+7.5 8.5+8.5 0.574

Notes: w:weeks
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Tab 2 The types of brain injury and their numbers [ n{ % )]

Hemorrhagic brain injury 96(53.0)  Ischemic brain injury 128(70.7 )
Subarachnoid hemorrhage 24(13.3) Cerebral white matter damage 122( 67.4)
Subdural hemorrhage 11(6.0) [ area 48
Germinal matrix and inventricular heemorrhage 61(33.7) I area 29

Grade | 15 Il area 18
Grade I 26 IV area 5
Grade Il 11 V area 22
Grade [V 9 Multicystic encephalomalacia 2(1.1)
Hemorrhagic with ischemic brain injury 43(23.8) Cerebral infarcion 42.2)
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Tab 3 Risk factors in hemorrhagic brain injury and ischemic brain injury groups

Male 103 55 3.487 0. 062 103 90 2.903 0. 088
Precipitate labor 7 5.295 0.021 7 10 1. 861 0.173
SMA 16 0.133 0.936 16 17 6.012 0. 049
PROM 22 16 2.790 0. 095 22 20 0. 441 0. 507
PIH 42 11 3.047 0.081 42 28 0.311 0.577
1A 22 4 3.152 0. 076 22 11 1.381 0. 240
Twin 17 15 4.576 0.003 17 15 0.230 0.632
Prenatal infection 9 7.922 0. 005 5 12 5.628 0.018
Placental abraption 1 2.078 0. 149 © 8 0.127 0.722
Placenta praevia 10 4 0. 028 0. 866 10 7 0.022 0. 882
GDM 3 4 1.277 0. 258 3 5.250 0.022
Prenatal steroids 14 3 1.437 0.231 14 6 1.543 0.228
Magnesium sulfate 46 13 2. 646 0. 104 46 16 9.248 0. 002
Resuscitation 14 9 0. 869 0.351 14 23 6.362 0.012
Circutatory disorder 22 19 5.710 0.017 22 31 6.341 0.012
Vaginal delivery 51 61 53.62 0. 000 51 69 17.03 0. 000
Infection 71 34 0.270 0. 603 71 63 1. 624 0.202
Metabolic acidosis 66 36 13.59 0. 001 66 70 14.94 0. 001
Mechanical ventilation 22 15 2.815 0. 245 22 56 3. 440 0. 064
Hyperkalemia 46 23 0. 164 0.921 46 46 2. 690 0.101
Hyponatremia 11 16 11. 691 0.001 11 32 20.24 0. 000
Hypocalcemia 17 21 12.80 0. 000 17 48 32.60 0. 000

Notes: HBI: hemorrhagic brain injury; IBI :ischemic brain injury; SMA: small for gestational age infant; PROM: premature rupture of membranes;

PIH : pregnancy-induced hypertension syndrome; IA: intrauterine asphyxia; GDM:gestional diabetes mellitus
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Tab 4 Logistic regression of risk factors in hemorrhagic
brain injury

Factors OR 95% CI P

Precipitate labor 0.925 0.297,2.882 0.892
Twin 1.774 0. 663 ,4. 747 0.254
Prenatal infection 4.738 1.201,18. 685 0. 026
Circutatory disorder 0. 846 0.318,2.255 0.738
Vaginal delivery 9.191 4.699,17.979 0. 000
Metabolic acidosis 1.447 0.918,2. 280 0.112
Hyponatremia 3.244 1.173,8.969 0.023
Hypocalcemia 3.162 1.325,7.545 0. 009
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Tab 5 Logistic regression of risk factors in Ischemic brain

injury

Factors OR 95% Cl1 4

Prenatal infection 3.286 0.939,11. 505 0. 063
GDM 5.211 1.272,21.341 0.022
Magnesium sulfate 0.375 0.183,0.766 0.007
Resuscitation 1.141 0.457,2.854 0.777
Circutatory disorder 0.730 0.330,1.618 0.439
Vaginal delivery 3.078 1.824,5.194 0. 000
Metabolic acidosis 1.284 0.877,1.859 0.186
Hyponatremia 3.331 1.506,7.366 0.003
Hypocalcemia 4.713 2.412,9.209 0.000

Notes: GDM : gestional diabetes mellitus
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