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A male baby at term is delivered using forceps. There had been Type 2 dips on the fetal
heart rate tracing during the labour, and the baby was born covered in meconium. He
did not breathe. The neonatologist arrived to resuscitate the baby, but after 20 minutes
the baby still only had a heart rate of 60 per minute and was only giving occasional
gasps. Apgar scores at 1, 5, and 10 minutes were 0, 1 and 1. He was attached to a
ventilator and transferred to the neonatal intensive care unit. Regular respirations were
established and he required no further ventilation after 12 hours. However, he remained
very jittery with a high-pitched cry and the nurses reported that he felt floppy. On the 2™
day he was noticed to have tonic-clonic convulsions and apnoeic attacks. Blood glucose
at the time was 3mmol/l. He required ventilation again but the tonic-clonic convulsions
continued despite large doses of phenobarbitone. An urgent MRI scan showed possible
areas of infarction of both cerebral hemispheres and evidence of periventricular
leucomalacia, indicating a poor prognosis. The neonatologist arranged to talk to the
parents about the prognosis, and to discuss continuation of life support with them.

Objectives

1. Terms: APGAR scoring, Type 2 Dips, Periventricular leucomalacia
2. What are the normal foetal and neonate vital parameters and what assessments of
the neonate are made at birth?
3. What are the causes and implications of a diagnosis of foetal asphyxia?
4. What is the clinical relevance of meconium staining and what risks are associated
with it?
5. What assisted vaginal delivery options are available and when are they indicated?
6. What is the prognosis of this neonate?

1.) Terms

APGAR scoring- A method of assessing neonates in the immediate postnatal period, to
ascertain the need for resuscitation and long term CNS prognosis. It is commonly
performed at 1 and 5 mins after birth. APGAR refers to the mnemonic used to remember
the five steps performed in carrying out the test, each individual letter will be explored in
detail in Objective 2.

Type 2 dips: Also known as late decelerations, these are falls in the foetal heart rate that
are deemed to be pathological, associated with a maternal uterine contraction. These
decelerations are greater than 40 beats per minute from the baseline rate and the lowest
rate occurs around 1-2 minutes after the peak of the uterine contraction.

Periventricular leucomalacia: Literally means a softening and whitening of the tissue
surrounding the ventricles of the foetal brain, commonly seen on MRI imaging of the
head.' The periventricular areas are often at high risk of ischaemia as they have one of
the poorest blood supplies of the brain, with the thalamus most commonly affected. The



prognosis is poor, with a risk of cerebral visual impairment as the lateral geniculate
nucleus that relays visual impulses from the retina to the cortex is commonly damaged.’

Image 1: Periventricular leucomalacia

2.) What are the normal foetal and neonate vital parameters and what assessments of
the neonate are made at birth?

Normal foetal parameters include a heart rate that ranges from 120-160bpm baseline rate,
with accelerations greater than 40bpm of the basal rate concordant with movement, with
no late decelerations and a good baseline variability rate of at least 15bpm.

The neonate’s normal parameters are listed in table 1 below.



Parameter Normal Value
Head circumference 33-35.5 cms
Respiration rate 30-40/min
Skin temperature 36.4-37.0 °C
Abdomen Liver and kidneys palpable
Testes Descended at term
Weight 3.5kg (variable)
Blood glucose 1.5-6mmol/L *

The neonatal period is a time of a great deal of rapid checks and procedures, to ensure
any abnormality or defect is caught early to maximise the chances of recovery and a
successful development. Initially, after the suction of the babies’ mouth and pharynx to
prevent inhalation of liquor and/or meconium, an APGAR test is performed at one minute
and five minutes, as explained in Objective 1.




0 Points 1 Point 2 Points
Sign
Skin Colour Central cyanosis Periphereal Pink, well
(Appearance) cyanosis perfused.
Heart rate None <100 >100
(Pulse)
Response to None Slight Strong
Stimulus
(Grimace)
Muscle tone Poor Moves Limbs Active resistance
(Activity)
Respiration None Gasping Spontaneous

Table 2: APGAR scoring system °

Interpretation of the score is important. Any score that is three or less indicates the need
for full resuscitation by a neonatologist, often requiring Intermittent Positive Pressure
Ventilation via endotracheal tube and possibly external cardiac massage if the heart rate
falls below 80 beats per minute. A score of under six at five minutes indicates a poor
CNS prognosis. A normal APGAR score is seven or greater, with the neonate
spontaneously breathing within three minutes of complete delivery.

Once the neonate is breathing spontaneously with an acceptable heart rate, a paediatrician
will perform a set of checks within the neonatal period.

Many congenital defects can be noticed immediately after birth with a quick general
inspection that can be carried out by a midwife or a paediatrician. Starting with the face,
the neonate may have typical features of trisomy 21, such as low set ears, wide set eyes
and a protruding tongue. This may correlate with single simian palmar creases. Common
defects are cleft lips/palates, neural tube defects and meningoceles developing on the
spinal column or neck. *

Continuing downwards, herniation of the umbilicus may present as an exomphalos or a
protrusion of the gut as a gastroschisis, both which require extra caution in terms of
infection control and urgent surgical repair to prevent gut herniation and strangulation. A
gastroschisis has an incidence of 1:3000 with a tendency towards mothers under 20 and
exomphalos comes with an incidence of 1:500 in mothers over 40 years of age.



Image 2: An example of a large exomphalos with a covering sac

Ending with the perigenital area and the limbs, common defects are imperforate openings
of the anus, requiring surgical intervention to prevent bowel blockages and hypospadias
in the male infant, where the urethra opens in the ventral or dorsal aspect of the penis
rather than the glans. The limbs may show polydactyl (extra digits) or webbing between
the digits of the hand or feet.

A heel prick test is commonly performed within the first week of birth. This tests for
phenylketonuria, a disorder of phenylalanine metabolism that occurs in 1:10,000 births,

leading to mental retardation if phenylalanine containing foods are fed and levels build

up.’

Secondly, congenital hypothyroidism is also checked for, with an incidence of 3:10,000
babies. This leads to signs of infantile hypothyroidism, causing impaired physical and
mental development.°

3.) What are the causes and implications of a diagnosis of foetal asphyxia?

Foetal asphyxia is a potentially serious diagnosis that requires rapid intervention by the
obstetric team to prevent neonatal impairment or even foetal demise. Whilst foetal
asphyxia may lead to organ ischaemia or even death, as in the case of an adult, it is not
necessarily indicative of these outcomes, especially in early, mild cases.

Hypoxia, the initial stage of asphyxia develops when insufficient oxygenated maternal
blood reaches the foetus. This can be due to a number of reasons, one being placental
dysfunction. Problems such as placental artery insufficiency can lead to a decreased
blood flow, likewise pre-eclampsia and maternal hypertension have the same effect. With
pre-eclampsia, the increased oxygen demands of the mother in second stage labour leads
to a diversion of blood away from the placenta and slight foetal hypoxia. The most severe
placental cause is placental abruption, where the placenta shears away either completely
or incompletely, leading to a severe fall in placental blood flow.



In this case, the cause of the foetal hypoxia and subsequent asphyxia is intrapartum.
Normal transient drops in foetal heart rate are seen that correspond with uterine
contractions and cord compression, leading to a fall in umbilical blood flow. A difficult,
prolonged labour with poor progress increases the risk of foetal fatigue and loss of
glycogen stores. This leads to the more ominous type 2 dips seen on cardiotocography,
where the foetus does not recover its baseline heart rate as quickly as it should from the
uterine contraction. A pathological cause is a twisted umbilical cord, either forming a few
loops around the neck that can easily be clamped before the anterior shoulder is
delivered, or many loops that can act as a noose as the baby is delivered, leading to a
progressive loss of blood supply to the foetus. *

The implications of foetal asphyxia vary with low hypoxia producing a jittery, hyperalert
baby with hyperreflexia and generalised sympathetic activity, including tachycardia
normal oculovestibular reflexes. The outcome is generally excellent, with 100% of all
babies making a full recovery without any neurological deficit.

Moderate hypoxia produces a lethargic baby with overactive reflexes, increased bronchial
secretions, seizures and bradycardia. The outcome is less positive, with 5% leading to
foetal demise and 20% of those who survive developing neurological deficits.’

Severe hypoxia, as in this case, produces a stuporous, decerebrate posturing infant with
poor reflexes, especially pupillary reflexes. The mortality rate ranges from 50-75%, with
severe deficits in 80%, moderate deficits in 10% and normal children in 10%.’

3.) What is the clinical relevance of meconium staining and what are the risks
associated with it?

Image 3: Image of a meconium stained baby.



Meconium consists of sloughed off intestinal epithelia, bile and mucus.® It is the foetus’
first faeces to be developed. From Objective 3, I have described how mild hypoxia causes
a generalised sympathetic drive increase, leading to foetal tachycardia and gut
hypermotility. The anal sphincter is also relaxed in foetal hypoxia, leading to the
expulsion of the gut contents into the amniotic liquor.

Around 9% of normal deliveries have meconium staining but suctioning of the airway is
only indicated in an APGAR score of under five. The baby should be monitored in the
first few hours of birth with a depression of vital signs indicating the need for NICU
admission and a full workup.

The main risk to the neonate is if it inhales the meconium. Since the meconium contains
gut digestive enzymes, the lung parenchyma is at risk for autodigestion leading to
meconium aspiration syndrome.

Image 4: Meconium Aspiration Syndrome showing a left pneumothorax and interstitial
damage.

Objective 4: What assisted vaginal delivery options are available and when are they
indicated?



Assisted vaginal delivery techniques include forceps and ventouse methods. Thy are
indicated in a delayed second stage leading to foetal distress or maternal exhaustion
requiring the rapid delivery of the foetus. Other common causes of the need for operative
delivery include cephalopelvic disproportion where the foetal head circumference is
larger than the maternal pelvic outlet or the failure of the mother to push, for example in
epidural anaesthesia the urge to bear down is commonly removed.

As this is an operative delivery, the obstetrician and the assistant should maintain sterile
conditions including gowns and gloves, with the perineum cleaned and draped to prevent
infection, as an episiostomy is usually required. The mother should be comfortable at rest
and adequate anaesthesia given in the form of an epidural, spinal or sacral block as well
as ensuring the cervix is dilated to 10 cms. For the foetus, no part of the cranium should
be palpable in the abdomen and on internal examination the presenting part of the foetus
should be at the ischial spine level, also known as position 0. Forceps are not used in
breech delivery except to aid extraction of the head in a Caesarean section. °

There are three main types of forceps in use today. These are the Wrigley’s, Simpson’s
and Kielland’s forceps. The Wrigley’s is indicated when the presenting part of the foetus
is at the level of the perineum and requires little effort in delivery whilst the Simpson’s
forceps is used for deeper foetal heads as it has both a cephalic and pelvic curve, allowing
the forceps to insert deeper. Both of these have a fixed, or English lock, allowing
maximum traction to be applied. "

In contrast, a Kielland’s forceps has a French sliding lock. This allows the two blades of
the forceps to be offset against each other, allowing the babies’ head to be rotated in a
certain direction.

Care must be taken when using a forceps to avoid damage to the foetal head but foetal
bruising is common and non permanent, fading within 48 hours. More seriously, a facial
palsy may be induced due to facial nerve compression; however this also is usually
temporary.

For ventouse deliveries, a small suction cap is placed anteriorly to the occiput of the
foetus and a vacuum of 0.8kg/cm’ is applied and the head is pulled with the line of the
pelvis. Typically, a cephalohaematoma is produced that fades within the first week of life
from the pressure of the vacuum. '’

Objective 6: What is the prognosis of this neonate?

This neonate initially had low APGAR scores at 1 minute and as a consequence, full
resuscitation was initiated. He apparently suffered prolonged extreme hypoxia due to his
low foetal heart rate, half of what is expected from a neonate.

His APGAR scores at 5 and 10 minutes were also extremely poor, indicating a very poor
CNS outcome. This was confirmed by his grade 1 staging within 12 hours, progressing to
a grade 3 stuporous state by 48 hours. The areas of infarction in both cerebral



hemispheres and periventricular leucomalacia would suggest severe learning disorders
and mental handicap, with the possibility of cerebral blindness and anosmia in later life.
Cerebral damage is suggested by continuous generalised seizures that were unresponsive
to medication.

Consequently, the prognosis is poor for this baby, with a high likelihood of a poor quality
of life and a short life expectancy.
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