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Delayed therapeutic hypothermia case story 
 

This case story is illustrative and is based on combined examples of real events. NHS 
Resolution is sharing the experiences of those involved to help prevent similar events 
happening to patients, families and staff in the future. As you read about this incident, 
please ask yourself:  
 

 Could this happen in my organisation?  

 Who could I share this with?  

 What can we learn from this?  

 
Topic:  
 

The identification of babies at risk of hypoxic ischaemic encephalopathy (HIE) and 
eligibility for therapeutic hypothermia in the neonatal period. 
 

 
Key points:  
Therapeutic hypothermia has been part of routine neonatal practice in the 
management of babies at risk of birth related hypoxic ischaemic brain injury since 
the publication of results from trials including the UK Total Body Cooling (TOBY) trial. 
A position statement recommending therapeutic cooling for eligible babies within six 

  hours of birth was published by the British Association of Perinatal Medicine 
in 2010.1  
 

 A meta-analysis of trial results found that 72 hours of cooling to a core 
temperature of 33-34°C started within six hours of birth reduced death and 
disability at 18 months of age, with improved neurodevelopmental outcomes 
in survivors.2 

 

 Eligibility criteria for therapeutic hypothermia is based on the criteria outlined 
in the TOBY study.3 

 

 Therapeutic hypothermia is an intensive care treatment which would normally 
be in a tertiary neonatal intensive care unit (NICU).1 Passive cooling can be 
initiated in a local neonatal unit or Special Care Baby Unit (SCBU) setting 
prior to active cooling in a NICU. Passive cooling should only be commenced 
with continuous rectal temperature monitoring to prevent cooling below 
33.5°C, and once cardiovascular stability has been achieved.  

 

 All babies undergoing therapeutic hypothermia should have a brain MRI 
performed between 5 to 15 days of age in order to aid prognostication and 
planning of follow up care.4 

 

 Babies with perinatal acidosis are also at risk of hypoglycaemia, which if left 
untreated can contribute to brain injury. 
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Maternity story:  
 

A 28 year old mother booked at 7+5 weeks in her first ongoing pregnancy. She had 
no significant medical problems. She was a non-smoker and her body mass index 
(BMI) at booking was calculated to be 21.4kg/m2. She was booked for low risk, 
midwifery-led care. The pregnancy progressed as expected. At 33 weeks she 
expressed some concern that her symphysis fundal height (SFH) was consistently 
measuring above the 98th centile, but she was reassured by her community midwife 
that her baby was growing well. At 35 weeks she began to complain of pain around 
her hips and pelvis. A diagnosis of symphysis pubis dysfunction (SPD) was made 
and it was managed with simple analgesia and physiotherapy.     
 
At 40+3 weeks the mother had a spontaneous rupture of membranes and she was 
admitted in established labour at 4cm dilatation early the next morning. She 
requested an epidural for pain control and this was sited without complications. 
Continuous cardiotocography monitoring was started following this, which showed a 
normal fetal heart trace. Labour progressed slowly over the next twelve hours and 
the fetal heart rate remained normal with good variability.  
 
The mother progressed to second stage of labour that evening and after a period of 
passive descent, she was encouraged to push with each contraction. After one hour 
and 47 minutes of active pushing, it was noted that the baby was in a left occipital 
transverse position. Following an obstetric review, a plan was made for assisted 
delivery with rotational forceps in theatre. After the head was delivered, a shoulder 
dystocia occurred. Various manoeuvres were used to facilitate the delivery of the 
baby’s body, which eventually occurred seven minutes after delivery of the head. 
 
A male infant was born at 23:17 in a poor condition. The cord was clamped and cut 
and the baby was taken to the Resuscitaire, where the paediatric team was waiting. 
The baby was dried and wrapped in a warm towel and had a hat applied. The baby 
was assessed and he was noted to be floppy, pale, with no respiratory effort and his 
heart rate was slow at around 60bpm (beats per minute). He was given five inflation 
breaths but there was uncertainty whether these resulted in chest movement. A 
further five inflation breaths were given using two person jaw thrust and chest 
movement was seen by the team. This was followed by ventilation breaths. The baby 
started gasping at two and a half minutes and the baby’s heart rate was heard above 
100bpm at three minutes of age. By five minutes of age, the baby remained floppy, 
but was starting to look better perfused, breathing regularly with the support of 
positive end expiratory pressure via the face mask and had a heart rate of 126bpm. 
The baby remained floppy and became dusky and apnoeic at nine minutes of age. 
Regular breathing started again after a short period of ventilation breaths. By 20 
minutes of age, the baby was pink, had a good heart rate of 144bpm, was breathing 
regularly with oxygen saturations of 95% in air and had started to spontaneously 
move his legs. Intramuscular Vitamin K was administered at 25 minutes of age, 
which prompted the baby to give a little cry. He was then weighed and the birth 
weight was recorded as 4730g. The Apgar scores were documented retrospectively 
as 1 at one minute, 6 at five minutes and 5 at ten minutes. 
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Cord gases were requested, but only one sample was obtained. There was 
uncertainty whether it was an arterial or venous sample. The results were pH 7.10 
and lactate of 8 mmol/L, there was an error measuring the base excess and the gas 
machine did not provide a value.  
 
The baby was given to his parents to hold and the junior paediatric doctor discussed 
the case with his middle-grade colleague on the phone. It was decided that the 
baby’s cord gas and current condition did not fit the cooling criteria, however given 
the history of shoulder dystocia and requirement for resuscitation at birth, he should 
be admitted to the SCBU for a period of observations.  
 
The baby was admitted to SCBU at around 50 minutes of age. His admission 
observations were documented as follows: 

 Temperature 36.5°C 

 Heart Rate 138bpm 

 Respiratory Rate 65/min 

 Saturations 90% in room air  

 Blood pressure 52/31mmHg (mean arterial pressure 38) 

 Blood sugar 3.1 
 
The SCBU nurse notified the middle-grade paediatrician of the baby’s arrival and 
informed them that the baby was quiet on handling, but otherwise looked well. The 
doctor was dealing with a complex patient in the paediatric emergency department 
and asked the nurse to start some low flow oxygen, monitor the baby’s blood sugars 
closely and discuss feeding intentions with the baby’s mother.  
 
The baby was examined by the middle-grade doctor at around two hours of age. The 
doctor documented in the baby’s notes that he was “pink and well perfused, 
fontanelle soft, no respiratory distress, oxygen saturations of 95% in air, chest clear, 
heart sounds normal, abdomen soft, femoral pulses were palpable. Baby asleep but 
wakes on handling, tone normal.”  
 
The baby had been offered a formula feed but did not take it. A plan was made to 
start an intravenous infusion of 10% dextrose at 60ml/kg/day. 
 
The baby continued to sleep until at around five hours 35 minutes of age when the 
SCBU nurse heard his saturations monitor alarming. The baby was desaturating to 
76% in air. When the nurse took his blankets off to check the probe, she noticed that 
the baby was having some twitching movements of his left arm and leg. The middle- 
grade doctor was asked to come and see the baby urgently and arrived within two 
minutes of being called, by which time the twitching movements had stopped and the 
baby’s saturations had recovered to within normal range. The doctor asked the 
SCBU nurses about attaching a cerebral function monitor and was told that it was 
not available at the Trust. Five minutes later, the baby was again noted to be making 
twitching movements of the left arm and leg. This was witnessed by the doctor, who 
thought the movements were consistent with seizures. The on-call consultant was 
called at home and asked to come and review the baby. A plan was made to start 
the baby on empirical antibiotics, give him a loading dose of phenobarbitone, reduce 
his fluid infusion rate to 40ml/kg/day and start passive cooling. The baby was also 
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referred to the regional neonatal transport unit and regional NICU for transfer to a 
tertiary centre to initiate active cooling.  
 
Passive cooling started at six and half hours of age. The regional neonatal transport 
unit arrived when the baby was seven hours 25 minutes of age and started active 
cooling. The target temperature was achieved when the baby was seven hours 55 
minutes of age.  
 
The baby was cooled for 72 hours before being rewarmed. His cerebral function 
monitor trace on admission to the regional NICU was moderately abnormal, before 
normalising on day two of life. He had no further seizures. He had a brain MRI scan 
on day seven of age which showed “abnormal signal within the basal ganglia, 
ventrolateral thalamus and peri-rolandic white matter, indicating acute hypoxic 
ischaemic injury”. 
 
He was repatriated back to his birth hospital at nine days of age, before being 
discharged home at 12 days of age with outpatients follow up to monitor his 
development.  
 

 
Learning points 
 

 Learning point 1 
In this case story, the Apgar scores were documented retrospectively so this 
was not communicated to the middle grade doctor on the phone. The doctor 
thought about the cooling criteria but only considered the pH on the cord gas 
against Criteria A, and did not consider the Apgar score of 5 at ten minutes of 
age. 

 

This baby should have been identified as being at risk of hypoxic ischemic 
encephalopathy and had a full neurological examination for features of 
encephalopathy listed in Criteria B. 
 

 Clinical consideration 1 
Do you know all the eligibility criteria for therapeutic cooling? Does your 
hospital or neonatal network have easily accessible guidance to help 
clinicians assess babies who are at risk of hypoxic ischaemic 
encephalopathy? If not, BAPM’s “Therapeutic Hypothermia for Neonatal 
Encephalopathy” framework for practice4 lists the eligibility criteria with notes 
on the practical applications of the criteria. 
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 Learning point 2 
The doctor correctly identified that this baby was at risk of hypoglycaemia due 
to his large birthweight and need for resuscitation at birth and asked for his 
blood sugars to be monitored closely. 
 

 Clinical consideration 2 
What is your local guidance regarding babies at risk of hypoglycaemia? Are 
the details of care pathways / bundles widely accessible on the labour / 
postnatal wards and do staff know the details? If not, how can you make this 
more accessible or memorable? Does the local guidance align with the British 
Association of Perinatal Medicine framework5 for management of 
hypoglycaemia? Familiarise yourself with the guidance, treatment thresholds 
and expected management. Hypoglycaemia management should have been 
incorporated into the Avoiding Term Admission into Neonatal units (ATAIN) 
work streams as part of Maternity Incentive Scheme6 (MIS) safety action 3, 
and if further learning is required, it is included within training targeted at local 
learning which is included within the Core Competency Framework as part of 
MIS safety action 8. Auditing the hypoglycaemia management pathway can 
provide useful information on compliance and identify issues with 
implementation of these pathways. 
 

 
 
 

 Learning point 3 
The cord gases were appropriately requested, but there was difficulty in 
obtaining full results for both samples. The one sample obtained was missing 
the base excess value. When the baby was first admitted to SCBU, there was 
an opportunity to check the baby’s blood gas to look for evidence of acidosis 
and help to identify the baby’s risk for encephalopathy. However, the doctor 
was unable to attend due to another emergency and this opportunity was 
missed. 
 

 Clinical consideration 3 
How would you manage a time critical task while you’re dealing with different 
clinical priorities? Is there another suitably qualified person you can delegate 
to? Is there a clear pathway for escalation if clinical acuity prevents you from 
attending to all urgent tasks in a timely manner? Are all staff aware of this 
escalation pathway? 
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 Learning point 4 
When the baby was reviewed and examined, a full, thorough and structured 
neurological examination was not performed. The baby was lethargic and 
unable to feed. A thorough examination would have found that the baby had a 
weak or absent suck, which would have fulfilled Criteria B for cooling. The 
baby was not examined again until abnormal movements were noted. 
 

 Clinical Consideration 4 
Are you aware that evidence of neonatal encephalopathy can evolve with 

time? Does your local guidance on cooling include a structured neurological 

assessment tool? Are you aware that national guidance4 states that “infants 

who meet at least one A criterion but on initial examination are neurologically 

normal should be reviewed several times in the first six hours of life by a 

trained practitioner who is competent in neonatal neurological examination”?   

 

 
What has happened as a result? 
 
This case story is illustrative. If a similar case were to occur, then it would be referred 
to NHS Resolution by the trust, as part of the Early Notification Scheme, as well as 
the Healthcare Safety Investigation Branch (HSIB). NHS Resolution’s in-house, 
specialist team would review all available information about the care received, to 
decide whether there was any evidence of substandard care which could potentially 
result in compensation. 
 
The expertise of NHS Resolution staff is used to proactively assess the legal risk, 
investigate care, and provide early support to families where liability is established.  
 
NHS Resolution supports an open, transparent discussion between clinicians and 
families following adverse events7. The scheme is also designed to improve the 
experience for NHS staff by time limiting the need for protracted involvement in the 
legal process and rapidly sharing learning from avoidable harm.  
 
It is very important to note that no amount of money is comparable with the loss of a 
child or a child living with lifelong neurological injuries. Where poor outcomes occur 
as a result of deficiencies in care, NHS Resolution aims to resolve all such claims or 
cases fairly and as quickly as possible.  
 
The current compensation cost to the NHS for a baby who has long term severe 
brain injury is on average £13 million. The human costs to the babies, families and 
clinical teams involved are immeasurable. 
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