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Abstract

Objective: To determine the contribution of perinatal events to
cerebral palsy in children born at full term.

Methods: The delivery records of a cohort of babies born at full term
in one tertiary care hospital over an 11-year period were reviewed.
The obstetric history and neonatal chart of each baby admitted to
the Neonatal Intensive Care Unit was then examined. For those
babies whose stay in the NICU was because of encephalopathy,
brain injury, asphyxia with organ dysfunction, serious infection, or
prolonged respiratory support, a review of their medical records
was undertaken to determine how many subsequently developed
cerebral palsy.

Results: Of 36 368 babies born at term, 20 were later diagnosed as
having cerebral palsy in which the causative insult likely occurred
just before, during, or shortly after labour and delivery. This is an
incidence of cerebral palsy arising from perinatal events of 0.55
per 1000 deliveries. Only six cases, however, were deemed to
have been possibly preventable by better obstetric care.

Conclusion: In our hospital, perinatal events are an important cause
of cerebral palsy in children born at full term, but few cases are
potentially preventable.

Résumé

Objectif : Déterminer l’apport des événements périnataux en ce qui
concerne l’infirmité motrice cérébrale chez les enfants nés à terme
complet.

Méthodes : Les dossiers d’accouchement d’une cohorte d’enfants
nés à terme complet au sein d’un hôpital de soins tertiaires sur
une période de 11 ans ont été analysés. Les antécédents
obstétricaux et les dossiers néonataux de chaque enfant admis à
l’unité néonatale de soins intensifs ont par la suite été examinés.
Dans le cas des enfants dont le séjour à l’UNSI était attribuable à
une encéphalopathie, à une lésion cérébrale, à une asphyxie
accompagnée d’un dysfonctionnement touchant un organe, à une
infection grave ou à un soutien respiratoire prolongé, une analyse
de leurs dossiers médicaux a été entreprise afin de déterminer
combien d’entre eux ont, par la suite, connu une infirmité motrice
cérébrale.

Résultats : Vingt des 36 368 enfants nés à terme ont, par la suite,
obtenu un diagnostic d’infirmité motrice cérébrale, pathologie dont
l’accident causal s’est probablement produit tout juste avant,
pendant ou peu après le travail et l’accouchement. Ce qui donne
une incidence d’infirmité motrice cérébrale attribuable à des
événements périnataux de 0,55 par 1 000 accouchements.
Cependant, il a été estimé que seulement six de ces 20 cas
auraient pu être prévenus par la mise en œuvre de meilleurs soins
obstétricaux.

Conclusion : Au sein de notre hôpital, bien que les événements
périnataux constituent une cause importante d’infirmité motrice
cérébrale chez les enfants nés à terme complet, peu de ces cas
peuvent être prévenus.
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INTRODUCTION

Labour and delivery can be dangerous for both mother

and baby. Catastrophes such as cord prolapse, ruptured

uterus, or placental abruption may occur. The repetitive

contractions of a long labour can cause hypoxia and meta-

bolic acidosis. The passage of the head through the pelvis

can lead to intracranial trauma. Organisms in the birth canal

can cause severe infections. Meconium aspiration can result

in newborn respiratory failure. These dangers can cause

neonatal death or damage the brain, resulting in cerebral

palsy.

Obstetricians’ interest in the etiology of cerebral palsy is

focused on prevention. Historically, it has been assumed

that most cerebral palsy is caused by fetal trauma or

asphyxia occurring around the time of birth.1–3 In the last

two decades, the view has been advanced that cerebral palsy

is rarely caused by perinatal events4–8 and that obstetricians

can do little to prevent it.9,10 Even if perinatal events are only

rarely responsible for later cerebral palsy, late pregnancy

and labour and delivery are the periods of highest risk in rel-

ative terms.11 This is the time when increased fetal surveil-

lance takes place and where prevention may be most

possible.
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The purpose of this study was to answer two questions:

1. In a cohort of babies born at term, how often do perinatal

events contribute to the later development of cerebral

palsy?

2. What proportion of such cases might have been pre-

vented by different obstetrical care?

For this study, the term perinatal was used in a general sense

to mean around the time of birth—from several hours or

days prior to delivery, to the first hours or days after delivery.12

MATERIALS AND METHODS

The records from deliveries occurring at Women’s Hospital

in Winnipeg, Manitoba, over an 11-year period (January 1,

1982, to December 31, 1992) were examined. This hospital

is one of the two teaching hospitals for obstetrics and

gynaecology at the University of Manitoba. It is one of two

centres providing tertiary level obstetric care for the prov-

ince of Manitoba, and it also provides obstetric care for

much of the city of Winnipeg. During the period under

review there were about 3500 deliveries per year at the

hospital.

The Women’s Hospital and the Children’s Hospital are part

of a larger entity, the Health Sciences Centre. All babies

born at the Women’s Hospital who need intensive care are

admitted to the Children’s Hospital. The Children’s Hospi-

tal NICU also receives babies from other hospitals, but for

this study only the records of babies born at the Women’s

Hospital were reviewed.

In each year of the study period, 1% to 2% of babies born at

full term at Women’s Hospital were admitted to the NICU.

The obstetric history and neonatal course of each infant

admitted was reviewed. The main focus of the review was to

identify those babies who may have suffered morbidity

from events around the time of birth and to determine if

cerebral palsy subsequently developed. The following

cohorts were reviewed:

1. all babies with evidence of neonatal encephalopathy, such

as altered tone for more than a few hours, decreased level

of responsiveness, seizures, or feeding difficulties;

2. babies with evidence on imaging of intracranial hemor-

rhage, infarction, or cerebral edema;

3. babies with non-brain organ dysfunction, possibly due to

hypoxic acidemia, that could not be attributed to

pre-existing problems;

4. babies with proven or strongly suspected sepsis, meningi-

tis, or herpes infection; and

5. babies who needed ventilation support for whatever rea-

son for more than 48 hours, even if there had not been

respiratory depression at birth or thereafter, or any baby

who was therapeutically paralyzed for respiratory

support.

Babies admitted to the NICU for reasons unrelated to

perinatal events (e.g., because of structural anomalies,

hydrops, chromosomal abnormalities, genetic syndromes,

inborn errors of metabolism, neuromuscular disorders, or

congenital infections such as cytomegalovirus infection or

rubella) were excluded from the review. Babies admitted

primarily for observation (e.g., because of intrauterine

growth restriction or maternal drug exposure), or for pro-

phylactic treatment (e.g., after a brief course of antibiotics

for possible but unproven sepsis, hypoglycemia in the

infant of diabetic mother, hyperbilirubinemia) were also

excluded. Babies were also excluded if they were admitted

only for respiratory problems (e.g., pneumothorax, tran-

sient tachypnea, pneumonia, or meconium aspiration), if

the duration of respiratory support was less than 48 hours,

if no therapeutic paralysis was required, or if there were no

abnormal neurologic findings.

The long-term neurodevelopmental outcome for babies

admitted to NICU was mostly accessible from their medical

records. The Children’s Hospital is the only hospital in the

city of Winnipeg that admits children for medical or surgical

care. It has the only pediatric emergency department and

pediatric subspecialty clinics in the province of Manitoba,

and all pediatricians practising in the city admit patients to

the hospital. Accordingly, if a child was admitted at some

point for surgery or medical care, attended a specialty clinic,

or came to the emergency department, it was usually possi-

ble to determine from the clinical notes if there was a neuro-

logical problem. For babies who had had moderate or

severe encephalopathy, follow-up was carried out in the

developmental clinic or in the pediatric neurology clinic.

Babies with Apgar scores of less than 4 at five minutes of

life, babies with neurological findings, or babies with any

CNS abnormality (such as intracranial hemorrhage, sei-

zures, or meningitis) were seen in the neonatal high-risk

follow-up program. In the few instances in which the medi-

cal records were not informative about the neuro-

developmental outcome, information about the child’s
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ABBREVIATIONS

BD base deficit

CNS central nervous system

CS Caesarean section

DIC disseminated intravascular coagulation

FHR fetal heart rate

MRI magnetic resonance imaging

NICU neonatal intensive care unit

US ultrasound



outcome was obtained after written communication with

the child’s pediatrician or family doctor.

Review of all hospital records and other written communi-

cations was carried out by the author, an obstetrician. In

those cases where the follow-up suggested any neurologic

disturbance, the hospital chart and other information was

reviewed in detail by a developmental pediatrician to deter-

mine if cerebral palsy was present.

RESULTS

Between 1982 and 1992, 36 368 babies were born at full

term, and 667 of these babies (1.8%) were admitted to the

NICU. Twenty-two children had been born at term, had

received care in the NICU, and were later found to have

cerebral palsy that could not be attributed to etiologies of

prenatal origin. Cerebral palsy in two children was attrib-

uted to a postneonatal event. One child with a birth weight

of 4610g had received care in the NICU for hypoglycemia,

possible sepsis, and an Erb’s palsy, with complete recovery.

There were no neurodevelopmental concerns regarding this

child until the age of 14 months, when he sustained a skull

fracture and other injuries in a car accident, and at 16

months he was found to have a hemiparesis. The second

child required an intravenous glucose infusion for less than

24 hours for hypoglycemia. Development was felt to be

normal up to three months of age, at which time he pre-

sented with new onset seizures and apnea, and required

manual ventilation for 30 minutes in a remote community.

At two years of age, this child had severe cerebral palsy and

neurodevelopmental dysfunction. Brain imaging, meta-

bolic, genetic, and infectious investigations showed no

abnormality. The neurodevelopmental dysfunction was

attributed to the prolonged apnea or possibly to a

microscopic CNS abnormality.

These exclusions left 20 children with cerebral palsy possi-

bly related to events occurring around the time of birth. In

seven of the 20 cases the insult that caused the brain injury

almost certainly occurred in the days or hours before labour

(Table 1).

In Case 1, the mother was admitted to hospital with an

acute placental abruption, and, although Caesarean section

was performed 50 minutes after the onset of pain, the baby

was born with marked respiratory depression. In Cases 2

and 3 (previously described in detail13), the babies had
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Table 1. Late antenatal, prelabour

Case Obstetrical event Condition at birth Neonatal course Outcome

1. Acute onset of abdominal pain at home; fetal
bradycardia on admission; CS 50 minutes
after onset of pain; placental abruption

3250 g
Apgar 0 at 5 minutes

Early onset seizures

CT head � cerebral edema

EEG � severely abnormal

Spastic quadriplegia
Cortical blindness
Severe developmental
delay
Seizures

2. Admitted in labour; persistently “flat” fetal
heart rate tracing; normal vaginal delivery
90 minutes after arrival; true knot in cord.

2930 g
Apgar 3

1
5

5

Cord artery
pH 7.29

Severe neonatal encephalopathy
CT normal

13
Choreoathetoid CP
Mental retardation
Seizures

3. Induced labour postdates; worrisome fetal
heart rate tracing but normal scalp pH;
normal vaginal delivery

3985 g
Apgar 2

1
5

5

Cord artery
pH 7.33

Severe neonatal encephalopathy
Seizures

CT� cerebral edema
13

Spastic quadriplegia
Mental retardation
Seizures
Microcephaly

4. 3 days decreased fetal movement; sinusoidal
fetal heart rate tracing; large fetomaternal
hemorrhage; CS without labour

3140 g
Apgar 2

1
4

5

Cord artery
pH 7.39
Hemoglobin 48

Heart failure � transfused
Seizures
Hyponatremia

Spastic quadriplegia
Normal intelligence

5. 24 hours decreased fetal movement; fixed
bradycardia; large fetomaternal hemorrhage;
CS without labour

3200 g
Apgar 2

1
4

5

Hemoglobin 42

Seizures

CT head � diffuse severe
cerebral edema

EEG � severely abnormal

Died at 6 months

6. Intrauterine growth restriction; biophysical
profile score 4/10; CS without labour

2310 g
Apgar 5

1
8

5

Cord artery
pH 7.08

No encephalopathy
Surgical repair small
sacrococcygeal teratoma

Spastic quadriplegia
Developmental delay

7. Maternal viral-like illness in days before
labour; unremarkable labour and normal
delivery

3445 g
Apgar 7

1
8

5

Cord artery pH 7.25

Hypotonia;
Pleocytosis in cerebrospinal fluid;
? viral meningitis

Ataxic cerebral palsy
Developmental delay



severe encephalopathy; however, umbilical cord blood

gases at delivery were normal, indicating that intrapartum

hypoxia was unlikely. No other explanation for

encephalopathy was found. In Cases 4 and 5, the cerebral

insult was attributed to massive feto-maternal hemorrhage.

In Case 6, fetal assessment was carried out because of a

maternal perception of decreased fetal movements; a low

biophysical profile score, intrauterine growth restriction,

and a small sacrococcygeal teratoma were identified, and

delivery was subsequently expedited by CS before labour.

In this case, the baby had metabolic acidosis but no

encephalopathy. In Case 7, the mother had been unwell for

some days before the onset of labour with a presumed viral

illness; the baby was born in good condition after a normal

labour but was hypotonic for several days. Postnatal assess-

ment showed pleocytosis in the cerebrospinal fluid but no

specific diagnosis.

In the remaining 13 cases, the inciting insult for cerebral

palsy possibly began during labour. In seven cases (Cases 8

to 14) it is unlikely that obstetrical intervention, short of CS

before labour, would have changed the outcome (Table 2).

In Case 8, the baby was apparently healthy until five hours

of age, when the first signs of overwhelming sepsis were

noted. In Case 9, the FHR tracing was abnormal, and the

baby was born depressed with metabolic acidosis, but deliv-

ery occurred 40 minutes after arrival at the hospital. In Case

10, the baby became ill only at 72 hours of age, and thalamic

and intraventricular hemorrhage was diagnosed. In Case 11,

the baby was the presenting twin during labour. The mother

had refused intervention until the FHR tracing had become

very abnormal, and the baby was acidotic at delivery. In

Case 12, CS was performed because of fetal distress. Neu-

rologic abnormalities were noted in the nursery, and a CT

scan confirmed cerebral infarction due to occlusion of the

right middle cerebral artery. In Case 13, the mother was an

alcohol and solvent abuser and was admitted to hospital at

full cervical dilatation with the umbilical cord prolapsed.

Delivery was carried out promptly, but the baby did not

breathe spontaneously for the first five minutes of life. In

Case 14, rupture of membranes had occurred two days

prior to admission of the mother to the hospital, and the

FHR tracing showed absent reactivity and variability. Pro-

found fetal bradycardia occurred 95 minutes after

admission, prompting delivery by emergency CS.

In six cases (Cases 15–20) it is possible or likely that differ-

ent obstetrical care during labour might have prevented the

cerebral palsy (Table 3). In Case 15, rupture of the uterus

occurred at full cervical dilatation. In Case 16, there was a

90-minute delay in delivery by CS after fetal acidosis was

identified by scalp capillary sampling. In Case 17, the scalp

capillary pH initially was normal, but a repeat pH

measurement was not performed despite continued abnor-

mality of the FHR tracing. The baby was severely acidotic at

delivery three hours later. In Case 18, CS was performed

only after the FHR tracing had been abnormal for some

time. In Case 19, the baby suffered a high cervical cord

injury after delivery by forceps rotation. In Case 20, neona-

tal respiratory arrest occurred, likely attributable to an

interhemispheric hematoma that may have resulted from a

low forceps delivery.

The inclusion of some cases can be disputed.14 In two chil-

dren (Cases 5 and 18), the diagnosis of cerebral palsy was

made even though they died before one year of age, because

it was felt that their degree of brain damage was sufficient to

make the diagnosis certain had they lived long enough.14 In

the child with high cervical cord spinal trauma (Case 19), the

lesion was not cerebral, but it was included because the

child’s quadriplegia was clearly attributable to birth

trauma,15 and such cases have previously been included in

cerebral palsy cohorts.2,16

DISCUSSION

The contribution of perinatal events to cerebral palsy has

been much disputed. In the past, most cases of cerebral

palsy were attributed to the events around labour and deliv-

ery1–3; then it was claimed that the events around birth were

almost never responsible.4–10 MRI studies in term newborns

with encephalopathy have now indicated that the brain

injury usually occurs near the time of birth.17,18 Even if late

pregnancy and intrapartum events contribute only in a

minor way to cerebral palsy, intervention during this period,

in which there is increased fetal surveillance, might offer the

best chance to prevent some cases.

In the present study, over an 11-year period in a single ter-

tiary care hospital, 20 of 36 368 babies born at full term were

later diagnosed with cerebral palsy that was likely caused by

an insult occurring just before, during, or shortly after

labour and delivery. This is an incidence of cerebral palsy

arising from perinatal events of 0.55 per 1000 deliveries.

There were at most six cases (0.16 per 1000 deliveries) in

which better obstetrical care might have avoided the poor

outcome (Table 3).

One obvious consideration in these estimates is that the

babies with cerebral palsy were identified only by follow-up

of the 1.8% of term newborns who had required admission

to the NICU. Babies with complicated births who were

born in good condition, or who responded promptly to

resuscitation, and who had a smooth neurological course

with no need for monitoring or involved respiratory care,

were usually not admitted to the NICU; such asymptomatic

newborns are not at increased risk of cerebral palsy.19 Some

babies with mild encephalopathy, such as jitteriness or
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extreme alertness, might not have been admitted to the

NICU, but such neonates virtually never go on to develop

cerebral palsy.20–24 The diagnosis of neonatal

encephalopathy might not have been made clinically in

some infants who were therapeutically paralyzed for respi-

ratory care, but all of these infants were followed up to

exclude sequelae. The main interest of this study was to

determine how frequently cerebral palsy could be ascribed

to immediate perinatal events, for which obstetrical inter-

vention was possible. The reasoning was that if a baby was

in good clinical condition soon after birth and never devel-

oped a problem needing admission to NICU, then it was

very unlikely that later cerebral palsy could be ascribed to

acute perinatal events that the obstetrician could have

prevented.7,25,26

More than one half of all children who develop cerebral

palsy are born at full term.27,28 Among children born at

term, the incidence of cerebral palsy is reported to be

between 1.1 per 1000 and 1.5 per 1000 deliveries.29–35

Manitoba has no cerebral palsy register, so the overall cere-

bral palsy rate in term babies is unknown. However, if it is

similar to the rate in developed countries, then the inci-

dence of cerebral palsy due to perinatal events in this study

(0.55 per 1000 deliveries) would make perinatal events

responsible for one third to one half of all cerebral palsy in

babies delivered at full term. This is a higher proportion
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Table 2. Intrapartum, non-preventable

Case Obstetrical event Condition at birth Neonatal course Outcome

8. CS for failure to progress in
labour; no fetal distress

3480 g
Apgar 9

1
9

5
Well until 5 hours of age;
Clinical overwhelming sepsis
DIC (all cultures negative)

Spastic quadriplegia
Mental retardation
Seizure disorder
Death at 5 years

9. Normal vaginal delivery
40 minutes after arrival to
hospital; FHR tracing
equivocal

2130 g
Apgar 1

1
6

5

Cord artery pH 7.07
BD -14

Severe meconium aspiration;
Persistent pulmonary hypertension;

Seizures; cranial ultrasound�edema

CT� hyperdense changes

Spastic quadriplegia
Cortical blindness;
Severe developmental delay

10. Normal vaginal delivery;
no fetal distress

2860 g
Apgar 8

1
9

5

Cord artery pH 7.27

Well until 72 hrs, then lethargy, poor
feeding, seizures.

Cranial ultrasound and CT� right
thalamic hemorrhage with intraventricular
hemorrhage;
Ventriculoperitoneal shunt at 4 weeks

Seizure disorder
Left hemiparesis

11. Presenting twin in labour;
maternal refusal of continuous
electronic FHR monitoring;
abnormal FHR trace at 7 cm;
scalp pH 7.04; CS 36
minutes later.

3265 g
Apgar 2

1
5

5

First capillary gas at
20 minutes age
pH 7.12, BD 9

Seizures day 1
Depressed consciousness for several
days

Microcephaly
Seizure disorder
Cortical blindness Spastic
diplegia

12. FHR decelerations during
labour; scalp pH 7.18; CS
for fetal distress

3440 g
Apgar 7

1
9

5

Cord artery pH 7.14

Slow feeds, abnormal tone; cranial

US/CT� occlusion of
right middle cerebral artery and cerebral
infarction

Seizures
Left hemiparesis
Learning disabilities

13. Alcohol/solvent user; arrival
at hospital with feet and
umbilical cord outside
vulva, palpable pulse, easy
breech extraction

2350 g
Apgar 2

1
4

5

Head circumference
31 cm;
No spontaneous
respiration for
5 mins;
Extubated at
10–15 min;
At 40 mins, capillary
gas pH 7.26, BD -7.5

Feeding well at 11 hours of age;
No encephalopathy;
Normal head US day 4

Microcephaly
Seizure disorder
Profound mental retardation.
Spastic quadriplegia

14. Ruptured membranes 48
hours; transfer to tertiary
hospital; profound fetal
bradycardia 95 minutes after
arrival; CS performed,
marked torsion of umbilical
cord noted

2620 g
Apgar 0 at 5 min.
first arterial gas at
15 minutes age (after
5 mmol HCO3)
pH 7.02 BD -13

Seizures; coma: prolonged absence
gag/suck reflexes;

Ultrasound head� generalized brain
edema

Spastic quadriplegia
Developmental delay



than is generally accepted.4–8 However, the rates in studies

published in the last decade are not dissimilar. In a single

county in Norway, between 1970 and 1999, the incidence of

cerebral palsy among children with birth weight � 2500 g

was 1.5 per 1000 deliveries and 39% of these (0.59 per 1000)

were deemed to arise from perinatal events.36 In one region

of Finland, between 1978 and 1982, the prevalence of cere-

bral palsy in term babies was 1.28 per 1000 deliveries, of

which 24% (0.30 per 1000) were attributed to perinatal

events.37 In southwest Germany and western Sweden,

between 1975 and 1986, 34% of 208 cases of cerebral palsy

in term babies were judged to be perinatal in origin.38 In

Western Australia, between 1976 and 1985, 17 of 51 term

babies with spastic quadriplegic cerebral palsy (33%) had

probable birth asphyxia.39 In western Sweden, between

1991 and 1998, the rate of cerebral palsy among term live

births was 1.2 per 1000 births, with 35% (0.41 per 1000)

acquired perinatally.40,41 In two studies of children with

cerebral palsy who were born at full term, children with a

history of neonatal encephalopathy represented 24%42 and

29%34 of the total cases of term cerebral palsy after exclu-

sion of cases with anomalies and postnatal causes. MRI

studies of term neonates with encephalopathy show signs

of recent brain injury in most cases.17,18 This suggests that

brain injury in most newborns with encephalopathy occurs

in the immediate perinatal period.

Obviously, the contribution of perinatal events to the inci-

dence of cerebral palsy is modified by obstetric and neona-

tal practices and interventions. Many Caesarean sections or

operative vaginal deliveries are undoubtedly able to prevent

or mitigate asphyxia in the fetus and newborn43 and thus

prevent cerebral damage. However, some Caesarean sec-

tions and operative deliveries are able to prevent an

intrapartum death, but the surviving babies are impaired44

(as in Cases 1, 6, 11, 16, and 17). These effects, working in

opposite directions, may explain our inability to show that

increasing CS rates have decreased the rate of cerebral

palsy.45,46 The effect of neonatal care is similarly uncertain.

Expert neonatal care probably prevents brain damage from

developing in some critically ill neonates. In other cases,

however, intensive neonatal care, by preventing the death

of critically ill babies (such as Cases 2, 3, 4, 5, 8, 9, and 19)

may lead to survivors who develop cerebral palsy. Other

very ill newborns with severe brain damage may have their

care withdrawn, so that the result is a perinatal death instead

of a survivor with cerebral palsy.32,47

In this study and others,34,36–42 perinatal events have been

shown to be more important contributors to the incidence
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Table 3. Intrapartum, possibly preventable

Case Obstetrical event Condition at birth Neonatal course Outcome

15. Multipara; induced for
hypertension; severe fetal
bradycardia at full
dilatation; failed forceps
delivery; ruptured uterus
at CS

4330 g
Apgar 1

1
2

5

Cord artery pH 6.66

Early onset seizures
Prolonged hypotonia

Spastic quadriplegia
Mental retardation
Seizures

16. Morbidly obese mother; late
decelerations in labour;
scalp pH 7.06; CS 90
minutes later

2500 g
Apgar 0

1
3

5

Cord artery pH 6.63

Severe neonatal encephalopathy
Seizures

Spastic quadriplegia
Developmental delay

17. Late decelerations at 9 cm;
scalp pH 7.30; vacuum
delivery 3 hours later

2710 g
Apgar 2

1
3

5

Cord artery pH 6.83

Meconium aspiration syndrome
Prolonged hypotonia

Predominant left
hemiparesis
Developmental delay

18. Poor intrauterine growth;
presenting twin, induced
labour; bradycardia;
emergency CS

2365 g
Apgar 0

1
3

5

Cord artery pH 7.04
BD -21

Severe neonatal encephalopathy
Seizures

Severe neurologic
abnormalities
Developmental delay
Died before 1 year

19. Delivery by midforceps
rotation

3500 g
Apgar 1

1
3

5

Cord artery pH 7.1

High cervical cord injury C1-C2 quadriplegia
Seizure disorder

20. Low forceps after 20 minute
second stage, indication
unclear

3200 g
Apgar 8

1
9

5

Bilateral
cephalhematomas

In normal nursery until 106 hrs of age,
when respiratory arrest possibly due to
aspiration of feed; hemoglobin dropped

40 gm/L since birth; CT scan day 6�

hematoma in interhemispheric fissure
closely related to tentorium and moderate
ventricular dilatation

Mild spastic diplegia
Developmental delay



of cerebral palsy at full term than is generally conceded.4–10

Indeed, new speculation about the role of intrapartum

infection and the later development of cerebral palsy may

indicate an even greater contribution of perinatal events.48

Most cases of perinatal stroke leading to cerebral palsy are

overlooked in the neonatal period, and so the contribution

of perinatal events to the incidence of cerebral palsy may

again be underestimated.49,50

Furthermore, it may be wrong to presume that the only

adverse outcomes possible from perinatal asphyxia are

death or disability—of which cerebral palsy must be a

component—as is claimed by some prominent bodies.51

Cognitive deficits without cerebral palsy have been

reported in children following perinatal asphyxia and mod-

erate encephalopathy.52–54

One view currently being advanced is that nothing obstetri-

cians do is likely to affect the occurrence of cerebral

palsy.10,55 It is true that obstetricians are not blameworthy in

most cases of cerebral palsy.56–58 It is also unclear whether a

substantial proportion of these cases can be prevented by

obstetrical intervention without harming many more

women than the few babies who benefit. Nevertheless, hav-

ing a fatalistic view about what obstetricians can or cannot

do is not conducive to improving perinatal outcomes.
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