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Intraventricular Hemorrhage In Preterm Neonate
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ABSTRACT

Background : Intraventricular hemorrhage are frequency causal in preterm neonates, especially very
low birth weight neonates < 1,500 grams. Intraventricular hemorrhage increases morbidity and mortality
in neonates.

Objective : To determine prevalence and associated factors of intraventricular hemorrhage in preterm
neonates in neonatal care unit at Khonkaen hospital.

Material And Methods : A retrospective cohort study of intraventricular hemorrhage in preterm
neonates was conducted on neonatal care unit at Khonkaen hospital from 1% January 2014 to 31"
December 2016.

Result : In total 235 preterm neonates had screening cranial ultrasound, Inborn 177 (75.3%) and
Outborn 58 (24.7%) neonates. The prevalence of intraventricular hemorrhage in preterm neonates was
42.1%. There were 69 (29.4%), 10 (4.3%), 19 (8.0%) and 1 (0.4%) were diagnosed as Intraventricular
hemorrhage grade |, Il lll and IV respectively. The univariate analysis demonstrated statistically significant
with IVH as were Gestational age (odds ratio, 0.51; 95% Cl; 0.29 to 0.87; p = 0.01), RDS (odds ratio, 3.05;
95% Cl; 1.10 to 8.42; p = 0.03), Vasopressor drugs (odds ratio, 1.93; 95% Cl; 1.10 to 3.37;
p = 0.02), NEC (odds ratio, 3.34; 95% Cl; 1.22 to 9.12; p = 0.01) and Seizure (odds ratio, 0.40; 95% Cl; 0.34
to 0.47;

risk factors if considered associations between variables (P < 0.05).

p = 0.01). However no variable demonstrated statistically associations with IVH as independent

Conclusion : The study found that prevalence of intraventricular hemorrhage in preterm neonates
was 42.1%, similar or even higher prevalence to that report in other study. Our study support the
screening cranial ultrasound performed in all preterm neonates for early detection of intraventricular

hemorrhage and closed follow up, to minimize further brain injury due to its complication.

Keywords : Intraventricular hemorrhage, preterm neonate
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N5NALASUNN5M53 cranial ultrasound Tad IVH

Andusouay 57.9 & IVH 3117 99 518 Andudasay

42.1 Taowuiu IVH grade | 1nilgn Fovas 29.4

509030y IVH grade Il $owaz 8 IVH grade |l

Jowaz 4.3 uaz IVH grade IV $o8y 0.4 AI01519 2

MSMLETININNR 7 518 (3%) wazliinisnsne

Talevin ventriculoperitoneal shunt (VP shunt) Tag

M3nlasun130339 cranial ultrasound eegLnae

46+ 40 U

M54 1 Feyanilluazdedeidesvasmsn

Characteristic Frequency
GA-wk
Median 32 +3
GA groups — no. (%)
Below 32 wk 84 (35.7)
32 - 36 wk 151 (64.3)
Male sex — no. (%) 127 (54)
Number of fetus—no. (%)
Single 185 (78.7)
Twins 45 (48.3)
Triplets 7(3)
Birth weight — g
Median 1,490+640
Low birth weight 104 (44.2)
(1,500-2,499 )
Normal birth weight (> 2,500 ¢ ) 12 (5.1)

Small for gestational age — no. (%) 17 (7.2)

Head circumference — cm.

Median

Length — cm.
Median

Type of delivery — no. (%)
Normal

Cesarean section

28+ 4

40+7

119 (50.6)
105 (44.7)

a1319 1 Yeyaniluazdadeidesvonmsn

Characteristic Frequency
Breech 6(2.6)
Birth before arrival 2(0.9)
Vacuum extraction 2(0.9)
Forceps 1(0.4)

Birth asphyxia at 1 minute — no. (%)

Normal 115 (48.9)
Mild birth asphyxia 49 (20.9)
Moderate birth asphyxia 27 (11.5)
Severe birth asphyxia 43 (18.3)

Birth asphyxia at 5th minute — no. (%)
Normal 171 (72.8)
Mild birth asphyxia 35 (14.9)
Moderate birth asphyxia 17 (7.2)
Severe birth asphyxia 11 (4.7)

Birth asphyxia at 10 " minute — no. (%)
Normal 195 (83)
Mild birth asphyxia 26 (11)
Moderate birth asphyxia 6 (2.6)
Severe birth asphyxia 7(3)

Early neonatal sepsis — no. (%) 204 (86.8)

RDS — no. (%) 18 (7.7)

175U Surfactant — no. (%) 5(27.8)

Metabolic acidosis — no. (%) 48 (20.4)

Rapid NaHCO3 — no. (%) 9(18.8)

On HFOV — no. (%) 14 (6)

Pneumothorax —no. (%) 3(1.3)

PDA—no. (%) 26 (11.1)

Ibuprofen use —no. (%) 17 (65.4)

Shock —no. (%) 103 (43.8)

Vasopressor drugs —no. (%) 74 (71.8)

ETT suction —no. (%) 6(2.6)

Postnatal resuscitation —no. (%) 198 (84.2)

On Intubation —no. (%) 125 (53.2)
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Characteristic Frequency Characteristic Frequency
Inborn — no. (%) 177 (75.3) 22 -24 13 (8)
Use 02 — no. (%) 221 (94) > 24 11 (6.8)
Use Bag and mask — no. (%) 176 (74.9) BE
On Mechanical ventilator — no. (%) 172 (73.2) Mean (-5.8)x 5.2
Cardiac massage — no. (%) 8 (3.4) BE groups — no. (%)
Use Epinephine — no. (%) 8 (100) < (-4) 102 (63)
pH (-4) - (+4) 58 (35.8)
Mean 7.42+0.11 > (+4) 2(1.2)
pH groups — no. (%) NEC — no. (%) 19 (8.1)
<7.20 3(1.9) ROP — no. (%) 37 (15.7)
7.20 - below 7.35 42 (25.9) Seizure — no. (%) 7(3)
7.35 - below 7.45 55(33.9)
> 7.45 62 (38.3) M1919 2 9RTIAIUNITATIANY Intraventricular
1 BG — no. (%) 162 (68.9) hemorrhage (IVH)
- Hypocarbia 129 (79.7)
- Hypercarbia 13 (8) FTAUAUTULIIVEY UUNIIN 235 518,
- Hypoxemia 17 (10.5) IVH n (%)
PaCO,— mmHg No IVH 136 (57.9)
Mean 26.8+11.4 grade | 69 (29.4)
PaCO,(mmHg) groups — no. (%) grade |l 10 (4.3)
<35 129 (79.7) grade |l 19 (8.0)
35-45 20 (12.3) grade IV 1(0.4)
> 45 13 (8)
PaO, — mmHg n5n7ile3un13ms39 cranial ultrasound ijam‘q
Median 154.6 +88.9 Wosninusewindu 7 Ju 191w 28 918 (11.9 %) /9
Pa02 (mmHg) groups—no. (%) M504 3
40 - 60 7(4.3)
61-79 10 (6.2)
> 80 145 (89.5)
HCO, — mEg/L
Mean 16.9+5.3

HCO, (mEq/L) groups--no. (%)

<22

138 (85.2)
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A1519 3 F1uuUN1InAlasun1smnIIa Cranial
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Characteristic Frequency
Age (days) — no. (%) Valvular heart disease 1(3.5)
2 2(0.9) PROM — no. (%) 66 (28.1)
3 3(1.3) PROM > 18 hrs. 36 (54.5)
4 6(2.5) Antenatal steroid 148 (63)
5 4(1.7) Complete prenatal corticosteroid 87 (58.9)
6 5(2.1) Tocolytic drugs 43 (18.3)
7 8(3.4) Amniocentesis 1(0.4)
Prenatal antibiotics 157 (66.8)
PnnTANEINUIT wsandruluadyuiilne PIH 54 (23)
Jowar 99.1 wsadiisegiueny 27+12 U lagansan Choricamnionitis 8(3.4)
91ytosnimsewiiu 17 U fevar 12.8 e1gunnin UTI 10 (4.3)
nieLinAv 35 U Sewaz 14.9 %a;gaﬁﬂﬂuaxﬂﬁmﬁm Placenta previa 5(2.1)
V9IA Fauanslunise 4 Abruptio placentae 5(2.1)
Maternal fever 5(2.1)
A139 4 “ﬁ’ayjaﬁbﬂﬂLLﬁ%ﬂﬁ]‘:]JEJLﬁEN‘UENM”ﬁWI Chronic hypertension 8 (3.4)
Overt DM 2(0.9)
Characteristic Frequency GDM A 11 (4.7)
Thai —no. (%) 233 (99.1) GDM A2 6 (2.6)
Nulliparous —no. (%) 123 (52.3) Pneumonia 2(0.9)
ANC —no. (%) 218(92.8) Congestive heart failure 1(0.4)
Underlying disease —no. (%) 29 (12.3)
WIg Thalassemia—no. (%) 8 (27.5) Pnnsinwmuhthdefifedesiunmsdensen
Hyperthyroidism —no. (%) 5(17.1) Tulwseauesvosmsniinneuninua lagld logistic
Goiter 1(3.5) regression MTAT I fvuaseRUTbdReediAd
WU (Diabetes mellitus, DM) 3 (10.3) 261U 0.05 (p < 0.05) oA o1emssntioand) 36™ dUam
POUNA (asthma) 3(10.3) (Gestational age, GA < 36™" week) (odds ratio, 0.51;
audn (epilepsy) 2(6.8) 95% Cl; 0.29 to 0.87; p = 0.01), RDS (odds ratio, 3.05;
15A3ALAW (schizophrenia) 1(3.5) 95% Cl; 1.10 to 8.42; p = 0.03), l¢13U vasopressor drugs
wsandulduazymuan 1(3.5) (odds ratio, 1.93; 95% Cl; 1.10 to 3.37; p = 0.02), NEC
fade HIV 1(3.5) (odds ratio, 3.38; 95% Cl; 1.22 t0 9.12; p = 0.01) uae
TP 1(3.5) Mz Seizure (odds ratio, 0.40; 95% Cl; 0.34 to 0.47;
SLE 1(3.5) p = 001) uidlednreilnesddemuduiudsewig
Syphilis 1(3.5) Yadoudn linudtedelaiiduiusiu IVH famnss 5
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Factors IVH Unadjusted p Adjusted p
n % OR (95% CI) OR (95% ClI)
GA 99 4a2.1 0.51 (0.29-0.87) 0.01* 0.6 (0.33-1.09) 0.95
Male sex 51 52 1.15 (0.68-1.93) 0.60
Early neonatal sepsis 86 87.8 1.15(0.53-2.5) 0.72
RDS 12 12.2 3.05(1.10-8.42) 0.03* 0.53(0.17-1.66) 0.27
165U Surfactant 4 4.1 5.78 (0.64-52.6) 0.79
Metabolic acidosis 22 22.4 1.24 (0.65-2.34) 0.56
Rapid NaHCO3 a 4.1 1.13(0.29-4.29) 0.87
On HFOV 9 9.2 2.67 (0.66-8.23) 0.08
Pneumothorax 2 2 2.8 (0.25-31.7) 0.38
PDA 14 14.3 1.73(0.76-3.93) 0.18
Ibuprofen use 11 11.2 2.76 (0.98-7.74) 0.05
Shock 49 50 1.54(0.91-2.96) 0.11
Vasopressor drugs 39 39.8 1.93 (1.10-3.37) 0.02* 1.63(0.89-2.98) 0.11
ETT suction 3 3.1 1.41(0.28-7.14) 0.68
Postnatal resuscitation 85 86.7 1.39 (0.67-2.88) 0.39
On Intubation 56 57.1 1.31(0.78-2.21) 0.31
Inborn 74 75.5 0.98 (0.54-1.79) 0.95
Use O2 94 95.9 1.85 (0.56-6.08) 0.31
Use Bag and mask 77 78.6 1.41 (0.76-2.6) 0.27
On Mechanical ventilator 74 75.5 1.23(0.70-2.22) 0.50
Cardiac massage 5 5.1 2.4 (2.56-10.3) 0.26
Use Epinephine 6 6.1 2.17 (0.60-7.9) 0.23
NEC 13 13.3 3.34 (1.22-9.12) 0.01* 2.23(0.75-6.61) 0.15
ROP 37 17.3 1.23 (0.61-2.49) 0.57
Seizure 7 7.1 0.40 (0.34-0.47) 0.01* 2.30 (0) 0.99
ANC 92 93.9 0.84 (0.43-1.62) 0.58
PROM 25 255 0.80 (0.49-1.44) 0.46
PROM > 18 hrs. 14 60.9 2.63(0.89-7.77) 0.08
Complete prenatal 32 327 0.72(0.42-1.24) 0.24
corticosteroid
Tocolytic drugs 18 18.4 1(0.51-1.97) 0.98

Prenatal antibiotics 63 64.3 0.82 (0.77-1.43) 0.49
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Factors IVH Unadjusted p Adjusted p
n % OR (95% CI) OR (95% CI)

PIH 18 18.4 0.63 (0.33-1.2) 0.16

Chorioamnionitis 2 2 0.46 (0.09-2.3) 0.33

UTI 4 4.1 0.93 (0.26-3.38) 0.91

Placenta previa a4 4.1 5.79 (0.64-52.6) 0.08

Abruptio placentae 3 3.1 2.13(0.35-13) 0.40

33150]
= A v ¢ =

INNSANYINIGA 235 518 MU NNUTNITANY
1AeN139539AANTEY cranial ultrasound WUIEUae
dulngmsralany Intraventricular hemorrhange
(IVH) 136 918 (57.9 %) whagm32anu IVH 99 518
(42.1 %) Tnenuidu IVH grade | 69 518 (29.4 %) uag
IVH grade Il 10 518 (4.3 %) 83n1sasranud IVH
PIUUA FIN1TLUANAAITHIAI8AIIUTEUATL TS
WeasnndnsAnwiigiiuanugnaeslunisidady
IVH Taefiaunaiawadesulduintungy mild/
moderate IVH' Laglagianiyag19841m1ninnIsan

3 a aa ¢ v 6

N5 AULNNINTNLSNAANTIUSTAUNSITRY ATNU
ANuAaIneaauleuINNINNIsYnlaeSsdwnng s
wingmsnusniiagduszaunisal uilungy severe
IVH wudhidiaugnasannndt™ Inglunisfineilny
IVH grade Il 19 518 uag IVH grade IV 1 518 (8 % uag
0.4 %muaf) FedpeningUinisalves severe IVH
Tun1sAnNNIUINTINUSe8AY 129 LATNUDRSIANE
Spsar 3 wazhilinisniianauninunsielailesin
VP shunt @91aeninn1s@n®1989 NICHD neonatal
research network ME1un9 TngaaifinaingUaelila
a 2 A v PP 2
fomsdutieuuse vsegthenilennsiiulieguls
YA aa A Yo Aaa o 1 a &
IndeFInneunaclasunmsitadeinidnnzidensaniu
Inssanesgunss Juhbinanisdnwildniouduns

= A 9
ANYININIUNN

NISALARNBUAINUALASUNIIASID cranial ultrasound
Weonglade 46+40 u laen1Inilasuni1sngig
cranial ultrasound eangdesnimiswiniu 7 Ju
F9uiies 28 579 (11.9 %) Fa19a1nn1sAnwIa
| 10 a o a | PRI '
HIUI1 B19AnaInMIsndaneiiannishiaei el
ansavinnisiedaudnenmsniialurinnisnsiaitadey
UsgnauiuSdunnddallsruiutiseIainlilianunse
7373 cranial ultrasound Tuginisneetesnimise
WINAU 7 JU
. . [ v o @
antenatal corticosteroids Lﬂu‘f]ﬁmammﬂumi
wa P a = a o o &
angUin1salmsiiin IVH Fse1aiiannuduiusainnis
angURn13allaysEAUAINNTULTIVEY RDS Lagnadn
N13n58AU mature ¥4 germinal matrix ME FaN13
1% Complete prenatal corticosteroid @u130aAAY
deoswaranuguusdtunaia IVH alunisfinwives
Ment' wazAny walUnUNaTI8anANULESIURINTS
e IVH Tun1sdnedl @1948n9ndnsinsiaenvas
HuaglunsfnuilAsutnadesdaiwnldlunisudana
1 1 d‘
Talsifwinfans
= dy 1 U o s 1 a
AsAnwRldnuAuEuRUSsSENINansAa IVH
v aa = U1 = . .
AUIBNTIAARNA A4LkiN1AEd small observation studies
NUKATILALIIINNITARBANIIYBIAABANUNISNA
AADANDUAIAUANIN WAAIDY protective role Vo4

12,13

elective caesarian section ™ N15aAa9UD4 cerebral

blood flow Afutladudrdglunediudaves IVH &s



Tumsnaaeanoufmuafivheasdl pressure passive
cerebral circulation, hypotension ¥l cerebral
blood flow anas dewed reperfusion AULLALLNA
injury fe matrix capitlariesImaiumiﬁﬂmﬁwudﬂmﬁ
T vasopressor drugs (odds ratio, 1.93; 95% Cl;
1.10-3.37; p = 0.02) siwanundsslunisiia IVH alg
HaLilouAUNSANYIVBY Goddard™ warAtdy wonaN
figanun NEC (odds ratio, 3.34; 95% CI; 1.22-9.12;
p = 0.01) Aviwarudeddunisia IVH wufy w
ag19lsfiny Wednseilaeddedsmnuduiug
sywinadladoudn linuivaestadeduiusgiu IVH
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