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THIS ARTICLE REPORTS ON THE

European Cerebral Palsy Study,
carried out in 8 centers in Eu-
rope, including North West

London and North East London, En-
gland; Edinburgh, Scotland; Lisbon,
Portugal; Dublin, Ireland; Stockholm,
Sweden; Tübingen, Germany; and Hel-
sinki, Finland. The study investigated
the correlates of cerebral palsy (CP) in
a population sample and compared
clinical findings with information avail-
able from magnetic resonance imag-
ing (MRI) brain studies. The aim was
that this study would help in under-
standing where potential preventive
strategies could be targeted.

METHODS
A population of children with CP who
were born between 1996 and 1999 were
examined at each center. They were
identified from a geographic area sur-
rounding each center with 25 000 live
births per year. According to the usual
reported rates of CP of about 2 per 1000
live births, it was predicted that each
center would recruit approximately 100
children during the study period.
Ethical permission and written in-
formed parental consent were ob-
tained in all centers.

A standard clinical examination was
devised largely based on the work of
Grether et al,1 with reference to In-
gram2 and Crothers and Paine.3 Cere-
bral palsy was defined as a group of

nonprogressive motor disorders of
movement and posture due to a defect
or lesion of the developing brain.4 Chil-
dren were recruited after the age of 2
years, when the diagnosis of CP can be
firmly substantiated.5

Lead clinicians involved in the study
were highly experienced in the care and
assessment of children with CP and,See also p 1650 and Patient Page.
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Context Magnetic resonance imaging (MRI) findings have been reported for spe-
cific clinical cerebral palsy (CP) subgroups or lesion types but not in a large population
of children with all CP subtypes. Further information about the causes of CP could
help identify preventive strategies.

Objective To investigate the correlates of CP in a population sample and compare
clinical findings with information available from MRI brain studies.

Design and Setting Cross-sectional, population-based investigative study con-
ducted in 8 European study centers (North West London and North East London, England;
Edinburgh, Scotland; Lisbon, Portugal; Dublin, Ireland; Stockholm, Sweden; Tübingen,
Germany; and Helsinki, Finland).

Participants Five hundred eighty-five children with CP were identified who had been
born between 1996 and 1999; 431 children were clinically assessed and 351 had a
brain MRI scan.

Main Outcome Measures Standardized clinical examination results, parental ques-
tionnaire responses, MRI results, and obstetric, genetic, and metabolic data from medi-
cal records.

Results Important findings include the high rate of infections reported by mothers
during pregnancy (n=158 [39.5%]). In addition, 235 children (54%) were born at
term while 47 children (10.9%) were very preterm (�28 weeks). A high rate of twins
was found, with 51 children (12%) known to be from a multiple pregnancy. Clini-
cally, 26.2% of children had hemiplegia, 34.4% had diplegia, 18.6% had quadriple-
gia, 14.4% had dyskinesia, 3.9% had ataxia, and 2.6% had other types of CP. Brain
MRI scans showed that white-matter damage of immaturity, including periventricular
leukomalacia (PVL), was the most common finding (42.5%), followed by basal gan-
glia lesions (12.8%), cortical/subcortical lesions (9.4%), malformations (9.1%), focal
infarcts (7.4%), and miscellaneous lesions (7.1%). Only 11.7% of these children had
normal MRI findings. There were good correlations between the MRI and clinical
findings.

Conclusions These MRI findings suggest that obstetric mishaps might have oc-
curred in a small proportion of children with CP. A systematic approach to identifying
and treating maternal infections needs to be developed. Multiple pregnancies should
be monitored closely, and the causes of infant stroke need to be investigated further
so preventive strategies can be formulated. All children with CP should have an MRI
scan to provide information on the timing and extent of the lesion.
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when possible, these clinicians exam-
ined the study children within their cen-
ters. To alleviate potential interob-
server and intraobserver error, we
optimized the validity and reliability of
the examination by using a training
video highlighting points that might
present difficulties. Further training was
offered by 3 key investigators, who vis-
ited satellite centers participating in the
examination of a number of the chil-
dren recruited to the study. Direct re-
liability studies on the coding of the
physical examination were not pos-
sible due to the complexity of the cases
and the multicenter format. There-
fore, clinical characteristics were ana-
lyzed to profile the expected clinical pat-
tern. Outliers from the usual pattern of
findings were reviewed in liaison with
the local clinician to check for any er-
rors in coding.

An interview questionnaire with the
parents provided information about
family history and prenatal, preg-
nancy, and birth information. Hospi-
tal obstetric notes were sought to verify
birth data given by parents and to col-
lect extra information on the birth and
neonatal period. The results of genetic
and metabolic investigations were re-
corded when performed. In total, more
than 300 items of information were re-
quested for each child.

A very important component was the
MRI brain scan. Various articles have
reported findings from studies on chil-
dren with selected types of CP, includ-
ing bilateral spastic CP6 and hemiple-
gia,7 and types of MRI pattern, such as
periventricular leukomalacia (PVL).8

However, we are unaware of any stud-
ies reporting MRI findings in a large CP
population including all of the clinical
subtypes. Cranial MRI is a standard
diagnostic procedure safe to use in
children.

We sought MRI scans taken at 18
months of age or later. Magnetic reso-
nance imaging reports from the par-
ticipating centers were often brief and
difficult to compare, so each scan in the
study was assessed jointly by 2 study
members (O.F. and I.K.-M.) using a
standardized scoring system devel-

oped for this study. Studies were car-
ried out in line with the local proto-
cols for pediatric patients available in
all institutions. The sequences used
were developed in association with the
radiologists from the participating cen-
ters and were chosen for optimal in-
formation at minimum total time in the
MRI camera. Each scan was assessed
blind to both the local MRI report and
clinical findings.

Simple descriptive statistics are used
throughout the article. �2 Tests were used
to assess the statistical significance of as-
sociations between categorical vari-
ables. Case-control data were not col-
lected because of staffing limitations.
SPSS software, version 14.0 (SPSS Inc,
Chicago, Ill) was used to analyze data.

RESULTS
In total, 585 children with CP were
identified as eligible to participate in the
study and 431 of these children were
recruited and assessed. Of the chil-
dren in the study, 61.9% were male.

Of the 154 children who were not re-
cruited, 55 parents did not consent to
the participation of their child, 21 fami-
lies moved away before inclusion, 7
failed to attend appointments, 7 chil-
dren died before inclusion, and 11 fami-
lies could not be contacted. A further
53 children did not have a reason for
noninclusion recorded. Information
about the type of CP was available for
49 of the 154 children, and for this
group, there was no significant differ-
ence compared with the children in-
cluded in the study.

Only 1 center achieved the target of
identifying 100 children with CP. Four
possible reasons for the failure to reach
the anticipated numbers are (1) fail-
ure of identification; (2) that the birth
population sample was actually smaller
than originally anticipated; (3) that cen-
ters were not accessing the entire popu-
lation with CP in their area; and (4) that
there had been some genuine decline
in the rate of CP. As a consequence of
1 or more of these factors, our sample
is smaller than expected. The most
likely explanation is that there was some
underidentification of mild cases in

most centers because of the organiza-
tion of services and methods of iden-
tification. There is no real evidence from
the study that the lower numbers re-
flect a decrease in the 2-per-1000 live
birth rate for CP.

Prenatal Findings

A striking finding from the mothers’ his-
tory was that 39.5% (158 of 400) re-
ported an infection during the preg-
nancy. Specifically, 19.2% of the mothers
reported a urinary tract infection dur-
ing the pregnancy and 15.5% of women
reported taking antibiotics during the
pregnancy. Two of the study team inde-
pendently reviewed the infection data re-
corded and it was agreed that 29.6% had
a “significant” infection (excluding cases
of common colds, coughs, etc).

Fifty-one children (12%) were
known to be from a multiple preg-
nancy, with 48 from a twin pregnancy
and 3 from a triplet pregnancy. This
compares with a population rate of mul-
tiple pregnancy of about 1.5%9 In some
instances, both twins had CP and were
in the study (4 pairs), and in 13 oth-
ers, their twin had previously died (7
in utero and 6 during or after birth).
Among children from multiple preg-
nancies, 12 (24%) were from pregnan-
cies after infertility treatment com-
pared with 12 (3.4%) of the singleton
pregnancies in the study.

Perinatal Findings

More than half of the children (n=235
[54.5%]) were born at term. Forty-
seven (10.9%) were very low-gestational-
age infants (�28 weeks), 69 (16%) were
born between 28 and 31 weeks, and 79
(18.3%) were born between 32 and 36
weeks of gestation (FIGURE 1). The num-
bers in the very low-gestational-age
group are so small that any variation in
the rates of CP in this group would not
drastically affect the overall numbers of
children with CP.

Among the study children, 19.1%
were small for gestational age (birth
weight �10th percentile), with simi-
lar rates occurring in all gestational age
groups. However the actual number of
infants who were small for gestational
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age was higher in the term group
(n = 44) than in the preterm group
(n=31). In the group born at less than
28 weeks, 16.3% were large for gesta-
tional age, whereas children in the other
groups were just over the expected 10%
rate (10.6%-11.1%). These data were
calculated for all children in the study
using the Child Growth Foundation
growth charts.10

Emergency cesarean deliveries were
performed in 32.3% of births, whereas
44.8% of the children were born by stan-

dard vaginal delivery. Of the rest, 7%
were delivered by planned cesarean de-
livery,4.2%byVentouseextraction,6.1%
by forceps, and 2.3% were breech. The
delivery method was not recorded for
3.5%.

Seventy percent of children were ad-
mitted to the special care infant unit af-
ter birth. FIGURE 2 shows the length of
time spent in the special care infant unit
according to the gestational age at birth.
A total of 43.7% of children born at term
were kept in the unit for 5 or more days
and, therefore, presumed to be re-
garded by the attending clinician as
“significantly ill” in the neonatal period.

At the children’s discharge from the
special care infant unit, 47.3% of the
parents report that they were unaware
that there was any concern about their
child. The parents of children with more
severe CP were more likely to have been

told about the possibility of brain dam-
age (Pearson �2

4=26.256; P�.001).

Clinical Findings
On completion of the physical exami-
nation, the clinician was asked to rec-
ord the topographical nature of the con-
dition(hemiplegia,diplegia,quadriplegia,
or other) and the nature of the CP (spas-
tic, dystonic, choreoathetoid, or ataxia).
The functional severity was graded as
mild, moderate, or severe (TABLE 1).

At the time of original examination,
the children ranged in age from 12 to
91 months, with a mean age of 46
months (9 children were seen at �23
months). Where children were as-
sessed before the age of 3 years, a re-
quest was made to reassess at a later date
to confirm the diagnosis of CP and note
any changes in presentation. Selected
variables from the physical examina-
tion are shown in TABLE 2 illustrating
some clinical differences between the
spastic CP subtypes.

During the period of data collection,
there has been further validation of the
Gross Motor Function Classification Sys-
tem11 in CP. To compare our coding of
functional severity to this scale, a sub-
sample of 36 randomly selected chil-
dren were retrospectively recoded to the
1 through 5 scores in the Gross Motor
Function Classification System. There
was strong correspondence between the
data (�=0.583; P�.001), with 1 being
mild, 2 and 3 being moderate, and 4 and
5 being severe.

Many children also have clinical find-
ings not related to motor disorder, and
failure to include this in any definition
and classification of CP has recently been
emphasized.12 In total, 28% of the chil-
dren had epilepsy; the rate was highest
(50%) among the quadriplegia group and
lowest (16%) in children with diplegia.
Communication problems were pre-
sent in 58% of the total group—highest
in thedyskinesia andquadriplegiagroups
and lowest in the diplegia and hemiple-
gia groups.

Vision is difficult to assess clini-
cally in young children, but it was re-
corded that 31% of the children with
hemiplegia, 38% of the children with

Figure 1. Distribution of Gestational Age at Birth in Weeks
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Figure 2. Length of Time in Special Care Infant Unit by Gestational Age at Birth
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Table 1. Types of Cerebral Palsy

Type of Cerebral Palsy No. (%)

Hemiplegia 113 (26.2)
Diplegia 148 (34.4)
Spastic quadriplegia 80 (18.6)
Dyskinesia 62 (14.4)
Ataxia 17 (3.9)
Other 11 (2.6)
Total 431 (100.0)
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diplegia, and 64% of those with quad-
riplegia had visual abnormalities of
some kind. About 7% of the children
had a hearing problem reported.

MRI Findings

Among children with clinical evalua-
tion, 351 (81.4%) had a brain MRI scan
assessed for the study. The ages at which
the scans were taken ranged from 1 to
87 months, with a mean age of 38
months. Scans taken before the age of 18
months were only accepted for the study
if the type of pathology was obvious and
renewed imaging was not expected to
provide further information; eg, in mal-
formations or extensive posthemor-
rhagic periventricular destruction. The
scans were grouped according to the pri-
mary pattern of damage (TABLE 3).

The MRI scans showed that white-
matter damage of immaturity (WMDI,
including PVL) was the most common
finding (42.5%), followed by basal gan-
glia lesions (12.8%), cortical/subcorti-
cal lesions (9.4%),malformations (9.1%),
focal infarcts (7.4%), and miscella-
neous lesions (7.1%). Normal MRI find-
ings were present in 11.7%.

White-Matter Damage
of Immaturity

White-matter damage of immaturity in-
cluded PVL and periventricular hem-
orrhage. White-matter damage of im-
maturity was found in 71.3% of the
children with diplegia (n=87), 34.1%
of those with hemiplegia (n=31), and
35.1% of those with quadriplegia
(n=20). This type of damage is thought
to occur before about 34 weeks of ges-
tation, although 25% of the WMDI
group were born at term.

FIGURE 3A shows 2 images through
the levels of the lateral ventricles in a
child with mild WMDI and a diagno-
sis of mild PVL who clinically has mild
diplegia.

In contrast, Figure 3A also shows an
image obtained at a level through the
lateral ventricles of a child with severe
WMDI and a diagnosis of severe PVL
who has quadriplegia.

When the location of the white-
matter loss was investigated in the chil-

dren with bilateral spastic CP, in gen-
eral, those with posterior only or
posterior and middle WMDI were
found to have spastic diplegia. These
children were often able to walk and
had some communication skills. The
spastic quadriplegia group, however,
mostly had damage across all areas, and
virtually all could not walk and often
had very limited communication skills
(FIGURE 4).

Basal Ganglia Damage

Basal ganglia and thalamic damage was
mainly associated with dystonic CP,
which accounted for 75.6% (n=34) of
the basal ganglia group. Occasionally,
this type of damage was seen in chil-
dren with spastic quadriplegia (n=7)
and diplegia (n=4). There were no chil-
dren with hemiplegia. Figure 3B shows
an image at the level of thalamus and
basal ganglia in a child with dyski-
netic CP. Figure 3B also shows an im-
age of the same child at the level of the
parietal lobes.

Focal Infarct

Focal cortical infarcts were almost ex-
clusively related to a clinical diagnosis
of hemiplegia (n=25), with 1 child di-
agnosed as having quadriplegia. Among
children with hemiplegia, 27.5% were
found to have a focal infarct. Figure 3C
shows an example of a child with hand-
dominated left hemiplegia who prob-
ably had an embolus in the right middle
cerebral artery.

Cortical/Subcortical Damage
This group included children with mul-
ticystic encephalomalacia and other cor-
tical lesions. Eleven children (33%) had
a watershed pattern of damage. All CP
types apart from ataxia were repre-
sented in this group.

Malformations

Thirty-two children were found to have
malformations. These were most com-
mon in the hemiplegia group (n=12)
but were found across all clinical
subtypes.

Six of the malformations were
thought to be a result of specific in utero
infections, such as cytomegalovirus,
which can be identified on MRI by the
specific distribution of calcifica-
tions.13 Other types of malformation in-
cluded lissencephaly, polymicrogyria,
schizencephaly, and cortical dyspla-
sia. Figure 3D shows an image of a child
with cytomegalovirus infection who
clinically has spastic quadriplegia and
extensive dysplasia involving large parts
of both parietal lobes.

Table 2. Selected Results From Physical Examination

Type of Cerebral Palsy, No. (%)

Hemiplegia
(n = 113)

Diplegia
(n = 148)

Quadriplegia
(n = 80)

Walking functional 100 (89) 93 (63) 7 (9)

Sitting functional 113 (100) 125 (85) 28 (35)

Abnormal hand function 98 (87)* 80 (54) 58 (73)

Functional severity
Mild 70 (63) 48 (34) 6 (7)

Moderate 38 (34) 66 (46) 11 (14)

Severe 3 (3) 29 (20) 63 (79)

Involuntary movements 12 (11) 26 (18) 29 (36)

Scoliosis 2 (2) 4 (3) 18 (23)

Muscle tone 96 (85) [Mixed] 78 (53) [Increased] 68 (85) [Increased]

Epilepsy 29 (26) 21 (16) 39 (50)

Communication problems 44 (39) 56 (39) 71 (89)

Table 3. Magnetic Resonance Imaging
(MRI) Pattern Types

MRI Pattern No. (%)

Malformation 32 (9.1)
White-matter damage

of immaturity
149 (42.5)

Focal infarct 26 (7.4)
Cortical subcortical damage 33 (9.4)
Basal ganglia damage 45 (12.8)
Miscellaneous 25 (7.1)
Normal 41 (11.7)
Total 351 (100)
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Miscellaneous
Twenty-five children (7.1%) had find-
ings on the scans that did not fit into the
aforementionedgroupsandwere labeled
“miscellaneous.”Theywere foundacross
all clinical CP subtypes and were often
accompaniedbyhighratesofotherprob-

lems, such as epilepsy and visual prob-
lems. Some of these children may have
unidentified genetic abnormalities.

Normal MRI

Forty-one of the children (11.7%) had
normal MRI results. They were distrib-

uted across all clinical CP subtype
groups, although they did make up
more than half of the group with ataxia
(n=8). Sixty-one percent of the chil-
dren had mild and 17% had severe func-
tional severity. There may be genetic de-
fects among this group.

Figure 3. Examples of Magnetic Resonance Imaging Scans From the European Cerebral Palsy Study

A, Normal T2-weighted axial image from a child aged 4 years 8 months shown for comparison. B, Left, Mild posterior periventricular white-matter damage in a child 
aged 5 years 4 months with mild diplegia. Two T2-weighted axial images show increased signal (black arrowheads) in the periventricular white matter extending 
posteriorly into the central white matter of the occipital lobes.  Right, Severe bilateral, symmetrical periventricular leukomalacia in a child aged 5 years 6 months with 
quadriplegia. A T2-weighted axial image shows almost total absence of central white matter. Gray matter extends to the ventricular wall, which is irregular. Small 
amounts of white matter remain in the frontal lobes (yellow arrowheads) This tissue has abnormally high signal. White matter with abnormal signal is also seen in the 
lower aspects of the corona radiata (black arrowheads).

White-Matter DamageBNormalA

Basal Ganglia LesionsC
T2-weighted axial images from a child aged    
18 months with basal ganglia lesions and  
dyskinetic cerebral palsy. The left image shows 
reduction in volume and increased signal in 
the posterior third of the putamen (yellow 
arrowhead) and increased signal in a location 
corresponding to the inferolateral nucleus of the 
thalamus (black arrowhead). The lesions are 
symmetrical. No other abnormalities are noted. 
The right image, at the level of the parietal 
lobe, shows increased signal bilaterally in 
cortical structures anterior and posterior to the 
central sulcus (white arrowhead). These areas 
correspond to the sensory and motor cortex. 

SevereMild

Cerebral DysplasiaEFocal Cortical InfarctD

T2-weighted axial image at the level of the 
lateral ventricles from a child aged 5 years 
9 months with a focal cortical infarct and 
hand-dominated left hemiplegia. The right 
hemicranium is significantly smaller than 
the left because of reduced volume of the 
right cerebral hemisphere. The right lateral 
ventricle is large secondary to the small 
volume of the hemisphere. There is a focal 
defect corresponding to large parts of the 
hemisphere supplied from the right middle 
cerebral artery. The defect includes 
thalamus and the basal ganglia, which are 
smaller than normal. This child probably 
had an embolus in the right middle 
cerebral artery. 

Coronal T2-weighted image from a child 
aged 3 years 6 months with dysplasia of 
both parietal lobes after cytomegalovirus 
infection and spastic quadriplegia. Note 
the thick cortex and irregular surface in-
dicating polymicrogyria. Signal abnormali-
ties were present throughout most 
supratentorial white matter, some seen 
here in the centrum semiovale (black 
arrowhead) and in the lower temporal 
lobes (yellow arrowhead).
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Abnormal MRI
FIGURE 5 indicates the distribution of
pathologic MRI findings in 2 groups,
those born before 34 weeks of gesta-
tional age and those born at or after 34
weeks.

In summary, the MRI findings re-
late both to the clinical description of
the child and the severity of the con-
dition. The timing of the lesion might
help to define which events might have
caused the CP.

COMMENT
Not only do MRI scans help reveal the
pathologic basis of the condition, but
also, the findings have strong correla-
tions with clinical findings. This may
be useful in helping parents, clini-
cians, and others involved in the care
of children with CP to understand the
nature of the children’s condition and
to predict their needs in the future.
Therefore, all children with CP should
have an MRI scan.

Our study has some important im-
plications in relationship to possible
malpractice suits. The scans can be re-
viewed in relationship to the patho-
logic findings to determine which might
have been caused by some event dur-
ing the delivery.

Among infants born before 34
weeks, the great majority had white-
matter damage. This is often thought
to be caused by obstetric malpractice,
but there is little evidence for this. As
pointed out by Nelson,14 changes in
obstetric practice over the last 20 years
and the development of overall neona-
tal care during the same period have
had little effect on the rate of CP.
Rather, predisposing factors that
include genetic factors, nutritional fac-
tors, and infections during pregnancy
and before the onset of premature
labor lead to placental damage devel-
oping throughout the pregnancy.15

These factors predispose the infant to
an increased risk of hypoxic ischemic
episodes, leading to white-matter
damage. By the time this occurs, the
event has reached a stage at which it
cannot be affected by interventions.
This may lead to premature birth and

concerns about the infant. In other
instances, no event is noted by the
mother or her attendants, and the
child is born at term with established
white-matter damage. Interventions
around the time of either of these
events will not affect the outcome. In
their sophisticated study of stillbirths16

and early neonatal deaths17 in Scot-
land, Becher et al conclude that “the
findings in this study support the
notion that the birth of a compro-
mised ‘asphyxiated’ encephalopathic
infant is not necessarily the result of a
mismanaged labour nor the lack of
vigilance in pregnancy.”

In our study, 54 children with white-
matter damage were born after 34
weeks. These, together with the 32 chil-
dren with malformations, again indica-
tive of earlier cerebral damage, would
not have been affected by perinatal pro-
cesses.

Of the other groups, focal infarcts are
clearly not caused by obstetric events,
and the 25 infants in the miscella-
neous group included some infec-

tions. In the 41 children with normal
MRI results, some infants probably had
genetic causes for their CP, but when
there is no evident lesion in the cere-
bral cortex, it is hard to conceive of an
obstetric cause.

This leaves 70 children with either
cortical/subcortical damage or basal
ganglia damage born after 34 weeks of
gestational age. Thus, in our study, only
19.9% of a population with CP might
be considered on the basis of their MRI
scan as having a possibility of some type
of obstetric mishap as the cause of their
brain damage.

The data on the method of delivery
in this group show that 26% of moth-
ers had emergency cesarean deliveries,
indicating that the obstetrician was well
aware that the infant was in difficulty.
Although a proportion of these may have
had difficulties due to some obstetric in-
attention, many would not, and it seems
likely that the proportion of infants who
might have had damage because of ob-
stetric malpractice within the CP popu-
lation is therefore low.

Figure 4. WMDI Location of White-Matter Loss Across All Areas and Bilateral Spastic
Cerebral Palsy Diagnosis

White-Matter Loss Pattern
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None
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Middle Only
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Spastic Quadriplegia
(n = 19)

WMDI indicates white-matter damage of immaturity.

Figure 5. Gestational Age at Birth Before 34 Weeks or After 34 Weeks and MRI Pattern Type

MRI Pattern Type
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MRI indicates magnetic resonance imaging.
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This study has once again empha-
sized the great importance of infections
occurring in mothers during preg-
nancy. Most study centers had no ac-
cess to normative data on this topic. The
closest comparable population data on
the incidence of urinary tract infection
during pregnancy that we were able to
access were through the St Mary’s Ma-
ternity Information System. This data-
base has information available on 74 838
live births in the 2-year period match-
ing our study’s, collected from mater-
nity units in the North West Thames re-
gion of London. Our finding that 19.2%
of mothers reported a urinary tract in-
fection during the pregnancy compares
with the rate of clinically diagnosed uri-
nary tract infection during pregnancy in
the general population of the St Mary’s
Maternity Information System of 2.9%.
The results appear to show a raised rate
of infection. This finding is also sup-
ported by the case-control study of Neu-
feld et al,18 in which maternal infection
was a risk factor for CP in both term and
preterm infants. Wu et al19 also re-
ported a significantly increased rate of in-
fection in children born with CP at or
near term, in which 14% of the mothers
hadhadchorioamnionitis comparedwith
4% of controls.

While there is a legitimate concern
about overprescription of antibiotics,
there should be no question that treat-
ing infections during pregnancy is a
potential area for prevention. A sys-
tematic approach to identifying and
treating maternal infections needs to
be developed, as emphasized by
Nelson.14

Twin pregnancies are another po-
tential area for prevention of CP. Mul-
tiple pregnancies, including pregnan-
cies after infertility treatment, should
be monitored closely, especially when
other risk factors are present.

Because of the lack of warning to par-
ents at discharge from special care in-
fant units about the risks of potential
problems, delay in diagnosis and refer-
ral to an appropriate service was com-
mon. These findings suggest that at
discharge from the hospital, better ar-
rangements should be made for the fol-

low-up of these children, particularly
as there is a possibility that further brain
damage might occur after birth from,
for example, nutritional effects.20 The
recognition of maternal and child ge-
netic factors in thrombophilia leading
to stroke is an area in which early iden-
tification could perhaps lead to preven-
tion.

Finally, perhaps 10% of this popu-
lation of children with CP might have
unidentified genetic or metabolic dis-
orders.

We think it is not unreasonable to as-
sume that with increased awareness of
possible preventive measures, over the
next decade the rate of CP could be re-
duced substantially, thus reducing the
burden on families and saving tremen-
dous sums of money for health ser-
vices.
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