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Does transport affect the incidence of
intraventricular hemorrhage in preterm infants?
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Objective:
Preterm infants are prone to intraventricular hemorrhage. They may suffer from significant morbidity 
and mortality particularly in those with high-grade hemorrhage. Our objective was to determine 
the incidence of intraventricular hemorrhage in premature infants transported to a tertiary center 
compared with those delivered at the level III facility.
Methods:
We evaluated all premature infants admitted to neonatal intensive care units affiliated with Shiraz 
University of Medical Sciences from April 2008 through April 2009. Neonatal transports from 20 
facilities were compared with those delivered at the same centers’ level III facility with respect to 
intraventricular hemorrhage. Serial neonatal brain sonographies were performed on admission, 7th 
and 30th day post - admission.
Results:
From a  total of 161  premature  neonates,  96  were  inborn  and  65  were  outborn. Intraventricular 
hemorrhage was significantly higher in transported infants ( 24 of 96 inborn infants or 25% and 36 
of 65 outborn neonates or 55.4% ) This difference was statistically significant (p< 0.001)
Conclusion:
We found that transported neonates had a higher risk for intraventricular hemorrhage compared 
to those born at the level III facility. Our data emphasizes the importance of improving teams for 
neonatal transfer. Ideally, high-risk pregnant women should be transferred before delivery to a 
perinatal center capable of caring for both the mother and infant.
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Introduction
Regionalization of neonatal health services is an 
important aspect of maternal and neonatal health.  
The level of centralization of neonatal health 
services has been actively discussed in recent 
years (1, 2). Philips et al. analyzed maternal 
and neonatal transport during a 3-year period.   
Neonates were transported to a tertiary perinatal 
- neonatal center. They found that neonatal 
survival was significantly greater among the 
maternal transport patients. The total survival 
rate for the maternal transfer group was 94.7% 
versus 79.5% for the neonatal transfer group (p< 
0.001); in  the  maternal  transport population, 

the incidence of intraventricular hemorrhage 
(IVH) was less (p= 0.041) (3). In  another  study  
of  the  effect  of  transport  on  the rate  of  severe  
IVH in very low birth weight infants, the authors 
found that  there  were  37  cases  (11%)  of  
grade  III  or IV intraventricular hemorrhage in 
the 329 very low birth weight infants, 27 of 285 
of those delivered in the level III center (9%) and 
ten of 44 outborn neonates (23%) (4). In the last 
decade there has  been  an  overall improvement 
in neonatal  survival. Much of it is related to 
regionalize perinatal care. (5, 6) We assessed 
the incidence of IVH in premature outborn	
 infants	transported to a tertiary center compared  
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with those delivered at the same tertiary center.

Methods
This  was a prospective cohort study  in premature  
infants.  All  premature  (<37  weeks gestational  
age)  infants  admitted  to  neonatal intensive  
care  units  of  the  Namazi  and  Hafez hospitals 
affiliated with the Shiraz University of Medical 
Sciences  from  April  2008  through  April  2009 
were studied. Infants with major congenital 
abnormalities were excluded from our study.
We  compared  the  incidence  of  IVH of neonates 
delivered at hospital with NICU (Level III facility) 
with neonates of similar gestational  age  who  
were  transported  from  20 centers  after  birth.  
Serial  brain  sonographies were performed on 
the 96 inborn and 65 outborn neonates at the time 
of admission. Brain sonography was performed 
upon admission and on the 7th  and  30th day 
after birth. Ultrasonography was performed in 
sagittal and coronal   planes   with 7.5 and 10   
MHz transducers  (Honda  Hs - 2000). Brain  
sonography  was used  for diagnosis  of  IVH. 
All  brain  sonographies were  performed  by  one  
expert neonatologist and also   checked by one 
expert radiologist. Hemorrhage was graded as 
follows :
Grade I: Germinal matrix hemorrhage with no 
or minimal IVH (<10% of ventricular area on 
parasagittal view)
Grade  II:IVH (10-50% of ventricular area on 
parasagittal view)
Grade  III: IVH (>50% of ventricular are on 
parasagittal view: usually distends lateral ventricle)
Grade IV: Periventricular echodensity 
(intraparanchymal hemorrhage) 
Neonatal data collection included gender, birth 

weight,  gestational  age  at  delivery,  mode  of 
delivery, Apgar  scores,  age  on  admission, distance 
of transport, type of transport, use of surfactant 
and complications such as pneumothorax and 
respiratory distress syndrome (RDS).   
Information   gathered   from   maternal histories  
included  prenatal  complications,  type of delivery 
and use of antenatal corticosteroids. Statistical 
analysis was performed with SPSS version 15 
software.
T-test and chi-square test were used to compare 
the two  groups. A p-value  <  0.05  was  regarded  
as statistically significant.
This study was approved by the ethics committee
of the Shiraz University of Medical Sciences. All 
participants  were  completely  informed  about 
the details of this study and filled the informed 
consent form.

Results
There were 60 cases (37.3%) of IVH in the 161 
newborns,  24 of 96 delivered at level III centers 
(25%) and 36 of 65 outborn neonates (55.4%). 
This difference was  highly significant (p< 0.001) 
No  significant  difference  was  present  between 
the two groups in terms of gestational age, birth 
weight,  incidence  of  RDS,  5min-Apgar scores, 
pneumothorax and mortality rate (Table 1).
Of the 24 inborn neonates who had IVH in   62.5%   
(15)   the   hemorrhage occurred during the first 
day of life and in 87.5% (21) at the end of the first 
week. 
In 36 outborn neonates  who  had  IVH, in 77.7% 
(28) of the cases hemorrhage was detected during 
the first day of admission and in 94.3% (34) at the 
end of the first week.
Table 2 compares the degree of IVH between 

Inborn Outborn P
Total 96 65
Mean gestational age (w) 30.59±2.4 30.68±2.8 0.827
Mean birth weight (g) 1396±427 1445±486 0.507
5-min APGAR 8.3±1.7 8.6±1.5 0.346
Incidence of RDS 65(67.7%) 44(67.7%) 0.998
Incidence of pneumothorax 11 (11.5%) 11(16.9%) 0.322
Intraventricular hemorrhage 24 (25%) 36(55.4%) <0.001
Mortality rate 22 (22.9%) 17(27.4%) 0.522

Table -1. Characteristics and outcomes of outborn and inborn groups. 
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outborn and inborn neonates. In the first 
sonography we did not find  a significant 
difference in the severity of hemorrhage 
between inborn and outborn groups (p=  
0.055);  but the rate of  high  grade  IVH  was  
significantly   higher  on the 7th and 30th days 
in outborn neonates versus  inborn  neonates 
(p= 0.02  on the  7th  day  and p= 0.035 on the  
30th day). Mean  gestational  age  and  mean  
birth  weight   were  significantly  lower  in  
neonates  with  IVH than  neonates  without  
IVH  in  inborn  groups (p< 0.001  for  GA 
and  p< 0.001  for  weight);  but there  were no 
significant  differences  in  outborn groups   (p= 
0.206   for   GA   and   p= 0.942   for weight). In 
outborn neonates, IVH was significantly higher 
in female versus male neonates (p= 0.046). 
There   were   no   significant   differences   in   
the incidence   of   IVH   between   the infants   
transferred via	 ambulance versus those 
transferred by their parents (p= 0.542). There  
were  no  relations  between  the  distance    
transport   and   IVH (p= 0.672). The mode  
of  delivery,  preterm  premature  rupture of  
membranes  (PROM),  premature  labor  pain 
(PLP),  maternal  hypertension  (HTN),  vaginal 
bleeding, multiple pregnancies and 5min - 
Apgar scores as  possible  etiologic  factors  in  
IVH were evaluated (Table 3).
There were significant difference in IVH 
between the inborn and outborn infants delivered 
by Cesarean  section (p= 0.001). Respiratory 
complications associated with increased risk of 
IVH were RDS (p= 0.026) and pneumothorax   
(p= 0.006). IVH   was   significantly lower  in  
premature  infants treated  with surfactant (p= 
0.008).
 The rate   of   IVH   was significantly higher 
in transported neonates   not treated with 
surfactant (Table 4) versus non-treated inborn 
infants (p> 0.001).

Discussion
Our data showed that the rate of IVH  was higher 
in premature infants who were born in other 
centers and then transported to tertiary centers. 
Although many studies showed that transport 
of premature infants is associated with a much 
higher risk of IVH (4, 7-10), Bradley et al (11). 
did not find this difference. We   did not   find   
a   significant   difference   in mortality  rates  
between the  two  groups.  Several  other  studies  
supported  the  same  view. (10, 11) Shlossman 
et al (9). showed a significant difference in 
mortality rates between inborn and outborn 
groups (3). In our study the distance of transport 
did not have a significant effect in the rate of 
IVH in transported infants,  unlike  Mori  et  al  
who found a relation between them (12). In our 
study there was no difference in the rate of  IVH  
between  newborns  transferred  by ambulance 
and those transported by their parents. We 
attribute this finding to the better condition of 
infants   transported by their parents or possibly 
to the substandard manner of transportation and 
insufficient monitoring.
Lui  et  al  have  shown  that  reducing  non 
tertiary hospital births and optimizing transport 
of  outborn  infants  to  perinatal  centers  have 
improved the outcome of extremely premature 
infants considerably (13).
In our study IVH was significantly higher in the 
outborn  versus  inborn  infants  whose  mothers 
did not  receive  antenatal  corticosteroid  
therapy. In  a  study  by  Badiee    maternal  
antenatal treatment   with   steroids   was   
associated   with lower incidences of IVH (14).
When adjustment for  antenatal  steroids  were  
added  the  effect  of birth center was no longer 
significant (9).
This  study  suggests  that  in  those  cases  without 
respiratory  complications  the  incidence  of  
IVH was significantly higher in outborn infants 

Grade I Grade II Grade III Grade IV Post hemorrhagic 
ventricolomegaly

Total

Inborn 
neonates

8 (33.3%) 7(29.1%) 4(16.6%) 5(8.3%) 2(8.3%) 24

Outborn 
neonates

14(38.8%) 7(19.4%) 11(30.5%) 4(11.1%) 8(22.2%) 36

Table- 2. grading of Intraventricular hemorrhage between outborn and inborn neonates
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 Table- 3. Antenatal and obstetric characteristics of newborns who developed intraventricular
 hemorrhage between inborn and outborn groups

                Total

   population

      In born      Outborn    P
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versus inborn infants; but the IVH rate was not 
significantly different.

Conclusion
The  incidence  of  IVH  is  significantly  higher 
in  transported  premature  infants  versus  inborn 
infants. Our study suggests intrauterine transport 
of preterm infants reduces the incidence and 
severity   of   IVH.   Prevention   of prematurity, 
better prenatal care, antenatal corticosteroids 
and	 optimal management	 of respiratory 
problems are essential for prevention of IVH.
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 Table- 4. Respiratory complications with IVH in inborn and outborn groups.

        Total       In born      Outborn   P


