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Asix-week-old female presented to the
paediatric endocrinology clinic for

evaluation of an abnormal thyroid
screening test. She was referred by her
paediatrician with a reported low thyroxine
(total T4) level, although the actual level
was not supplied. The infant was born
asymptomatic and at full term with a
birthweight of 3.3kg. She was feeding on
formula milk and growing well. The
mother reported no constipation, dry skin
or vomiting. The infant was not taking any
medications and her immunisations were
up-to-date. Her past medical history was
significant for a sepsis evaluation at birth
with negative cultures. The review of body
systems was negative. The family history
was unremarkable; there was no family
history of thyroid diseases.

The infant’s physical examination was
unremarkable:
■ Weight: 4.2kg (approximately 50th

centile)
■ Length: 51cm (50th centile)
■ The infant was alert and active
■ The infant’s head was normocephalic

with soft fontanelles. There was no mid-
line facial defect 

■ The thyroid gland was palpable 
■ The lungs were clear to auscultation and

the heart had a regular rhythm 
■ The abdomen was soft with no

organomegaly; liver span was less than
5cm 

■ The skin was non-jaundiced 
■ A neurological examination showed

normal reflexes and tone 
■ A genital examination showed normal

female genitalia with no ambiguity.   
On the day of her visit to the paediatric

endocrinology clinic, a thyroid panel
revealed the following:
■ Normal thyroid stimulating hormone

A case of an abnormal thyroid screen
Neonatal thyroid screening aims to detect congenital hypothyroidism to ensure timely therapy
and prevent delayed development and irreversible neurological disability. This article describes
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evaluation revealed a diagnosis of secondary congenital hypothyroidism that required further
hormonal and radiological testing. A brief summary of 10 years of follow-up is presented.
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1. The newborn thyroid screen is an

important tool for early diagnosis of
congenital hypothyroidism.

2. Healthcare professionals should be able
to interpret the results of thyroid
testing in the newborn period.

3. Primary congenital hypothyroidism is
due to deficiency of thyroid gland
activity with under-production of
thyroxine. 

4. Secondary congenital hypothyroidism is
due to deficiency of thyroid stimulating
hormone (TSH) secretion from the
pituitary gland, which reduces
thyroxine secretion from the thyroid
gland.

(TSH): 2.7mIU/L (normal range for a full
term newborn = 1.3-16mIU/L)

■ Normal total T4: 68.2nmol/L (normal
range = 58-161nmol/L)

■ Low free T4: 7.3pmol/L (normal range
for 1-3 months of age = 11-33pmol/L).

Discussion, management and
follow-up
In the UK, neonates are screened at birth
for TSH and T4 levels using blood taken
via a pinprick as part of the newborn
screening programme. Newborn screening
tests may not always detect secondary
hypothyroidism1 yet a diagnosis of
congenital hypothyroidism should be
made early so that therapy can be started
as soon as possible to prevent delayed
development and irreversible neurological
disability2,3. Factors that may interfere with
thyroid neonatal screening include:
prematurity, euthyroid sick syndrome and
thyroxine-binding globulin (TBG)
deficiency. These may affect total T4 levels4

but are unlikely to cause low free T4.
The infant had an initial abnormal

neonatal screen (with a low total T4 level
reported to the primary care provider) and
a low free thyroxine level (free T4) by
repeated laboratory analysis. Since the
thyroid function test in the paediatric
endocrinology clinic showed a normal
TSH level, it was unlikely that the diagnosis
was primary hypothyroidism but rather,
secondary (TABLE 1). When faced with a
low free T4 level, the level of TSH may help
to differentiate between primary and
secondary hypothyroidism.

Prior to starting therapy with
levothyroxine (L-thyroxine) other
hormonal deficiencies should be ruled out,
especially ACTH (adrenocorticotropic
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hormone)/cortisol deficiency5, since
isolated secondary hypothyroidism is
extremely rare. Starting the infant on
levothyroxine therapy, while failing to
diagnose secondary adrenal insufficiency,
may precipitate adrenal crisis or unmask
adrenal failure. In this case, the diagnosis of
congenital hypothyroidism was almost
certain but there was an immediate need to
rule out secondary adrenal insufficiency5,6.

The infant was brought back to the clinic
on the same day that the results came back.
A low dose synthetic ACTH test was
performed by administering 0.02μg/kg of
synthetic ACTH (total dose was 0.08μg)
and obtaining cortisol levels at baseline
and one hour later. The blood sample was
sent to the laboratory for immediate
processing; the results suggested a
reasonable cortisol reserve:
■ Baseline cortisol level prior to synthetic

ACTH injection: 41nmol/L 
■ Stimulated cortisol level at one hour after

injection: 610 nmol/L (normal range for
age = 110-607nmol/L).
A repeated thyroid panel on the same

blood sample revealed a normal TSH level
of 2.1mIU/L and a low free T4 level of
8.75pmol/L. The electrolyte panel was
normal as was the blood glucose level. The
diagnosis of secondary congenital
hypothyroidism was therefore confirmed
and the infant was started on levothyroxine
at 9μg/kg/day (total daily dose = 37.5μg).

Since the infant was diagnosed with
secondary hypothyroidism there was no
need to visualise the thyroid gland, but
rather the pituitary gland5. An MRI of the
pituitary gland and brain revealed a small
pituitary gland with an ectopic posterior
lobe. There were no other abnormalities in
the brain.

Monitoring the blood level of thyroid
hormone is very important after starting
therapy with levothyroxine. The best way
to do this in secondary hypothyroidism is
to measure the level of free T4 on a regular
basis. Monitoring developmental

patient remained euthyroid clinically and
had normal free T4 levels.

A growth hormone level was obtained;
the level was 1.9ng/mL (post-clonidine
stimulation), which is considered low
(below 10ng/mL)7. The bone age was
delayed at four years and six months. After
discussing the need for growth hormone
therapy again, the mother agreed and the
patient was started at a dose of
0.3mg/kg/week. Her growth velocity
jumped to 16cm per year in the first year
of therapy.

Strict life-long follow-up of
hypopituitarism is necessary because
patients may develop new hormonal
deficiencies later on in life6. At the age of
ten years, the patient was at the 23rd
centile for height and the eighth centile for
weight. She was taking levothyroxine and
growth hormone and was clinically
euthyroid with no complications. On
physical examination, her Tanner stage was
1 (prepubertal).

Because of the possibility of
gonadotropin deficiency, the mother was
consulted about the need to watch for the
status of puberty. The mother had
menarche at the age of 14 years,
indicating that her puberty onset was late.
The plan is to continue the patient on
current therapies and test gonadotropin
and oestradiol levels if the girl fails to
enter puberty within the coming two
years. The patient has also been referred
to a genetic clinic to evaluate potential
mutations of genes encoding pituitary
transcription factors6.

Conclusion
Healthcare providers should be familiar
with the newborn screening programme.
The thyroid screen aims for early diagnosis
of congenital hypothyroidism so that
therapy can be started as soon as possible
to prevent poor growth and irreversible
neurological disability. A primary versus
secondary hypothyroidism diagnosis
should be clearly made since the latter 
may need further pituitary hormonal
evaluation and potential therapies that 
may involve ACTH, growth hormone and
gonadotropin deficiencies. Careful
evaluation of general well-being, growth
and puberty progression is needed
throughout childhood and the patient’s
whole life. 

In the case presented here the early
referral by the primary care provider, the
extensive medical work-up and the timely

milestones and growth are the most
important clinical factors to ascertain that
the baby is clinically euthyroid2,3.

During the first year of life, the child
remained euthyroid but had a slow growth
velocity of 8cm per year (normal = 25cm
per year). She grew at the third centile for
weight and the first centile for length. The
growth velocity remained between 3-5cm
per year (normal = 12cm per year in the
second year of life, 8cm in the third year
and 5cm in early childhood) until the age
of five years. The genetic family target
height was at the 25th centile. The patient
had normal vision and no neurological
symptoms.

The later years

A poor growth velocity had been noticed
and monitored since the child’s first year
of life. The mother was counselled about a
possible diagnosis of growth hormone
deficiency and the need for monitoring 
all pituitary hormones to evaluate
pituitary function6. 

The best indicators for growth hormone
deficiency are the levels of IGF1 (insulin-
like growth factor 1) and IGFBP3 (insulin-
like growth factor-binding protein 3)7. The
level of IGF1 is influenced by age and
nutritional status and has a wide normal
range in infancy. At the age of five years the
child’s levels were:
■ Low IGF1: 48μg/L (normal range for age

= 82-262µg/L)
■ Low IGFBP3: 1.1mg/L (normal range for

age = 1.5-3.4mg/L)
The mother was advised to consider

growth hormone therapy but declined due
to concerns about daily injections and
potential side effects. At the age of six, the
patient had a growth velocity of 3cm per
year (normal = 5cm per year) and her
height was below the first centile. The
repeated IGF1 and IGFBP3 levels were low
(36μg/L and 1mg/L, respectively). The
yearly cortisol, ACTH, glucose and liver
enzyme measurements were normal. The

TABLE 1  Comparison of primary and secondary congenital hypothyroidism. 

Primary (glandular) congenital
hypothyroidism

Secondary (pituitary) congenital
hypothyroidism

Aetiology Deficiency of thyroid gland activity
with under-production of thyroxine.
This is usually due to dysgenesis or
absence of the gland.  

Deficiency of TSH secretion from
the pituitary gland, which reduces
thyroxine secretion from the
thyroid gland.

Features Usually associated with high TSH
and low free T4 levels.

Usually associated with low to
normal TSH levels and low free T4
levels. 



commencement of therapy allowed the
patient to become euthyroid and attain
normal development. 
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Following a move from its city centre
location to purpose-built hospital

premises on the city outskirts, the doors to
the new Norfolk and Norwich neonatal unit
opened in  November 2001. 

An American company designed and
built the new hospital and senior neonatal
staff were involved in the planning of the
unit from within the consultation team. 

Under the Government’s Managed
Clinical Network Strategy, Norfolk and
Norwich neonatal unit has become one of
the region’s two level 3 units and a regional
referral centre for neonatal surgery. It is
intended that 95% of all babies born in the
region needing special care will be looked
after by one of the eight units making up
the NSC neonatal network.

Although the unit was built with the same
capacity of 22 cots as the old one, it is much
more spacious, resulting in a better working
environment for staff and cutting the risk of
infection. Facilities for families and staff are

much improved, with five family rooms 
and a brightly painted siblings play room.
New arrivals are placed in one of two
isolation rooms and staff are proud that
there have been no episodes of MRSA in 
the unit since its opening.

Asked if there were any areas in which the
design of the unit fell short, staff admitted
that a seminar room would have been very
useful, especially as courses are run in the
unit, with an enhanced practice course due
to start in September this year. Designers
also needed convincing that each cot really
needed 24 plug sockets and initial plans to
situate the nurseries in the centre of unit,
with utility rooms taking the cherished
window spots, were soon altered after
persuasion from unit staff. 

Space was made in the NICU for a PACS
(picture archive and communication
systems) workstation, a filmless method of

sharing clinical images across a network 
and still quite unusual in neonatal units
across the UK. 

Now, the strategic health authority has
identified a need to expand and so
alterations are under way to enlarge the
nurseries to cope with 28 cots. 

This expansion means that the unit will
finally get its seminar room, staff changing
rooms and a much larger, brighter, low
dependency nursery ready to accept an
increased capacity of up to 17 babies.
Finances have also been made available 
to employ two more ANNPs and more 
staff nurses. 

The low dependency nursery is entirely
nurse-led and staff believe this is an unusual
and highly effective approach, so much so
that they have entered the Health Enterprise
East, Innovation Competition 2005. There
is a strong ethos on the unit that parents
should have the facilities and the support 
to be as hands-on in the care of their infants
as possible.  

Regular forums held for parents by the
unit managers and Paediatric Matron prove
very useful. With the help of outreach
nurses, early discharge is routine with
parents feeling supported enough to take
babies home while still tube feeding or
needing oxygen.

Having had the opportunity to participate
in the design of their neonatal unit from
scratch it would seem that staff are pleased
with their roomy new work environment.

A new beginning in Norwich

ANNP Julie Mullett in the bright and airy NICU.

FAR RIGHT: Staff nurse
Elizabeth Harman in
the busy low
dependency unit.

RIGHT: The siblings’
playroom is bright and
attractive.

BELOW: Parents Maria
Taylor and Dave Hurley caring for one of  their
premature twins, born at 30 weeks’ gestation.
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Queen Charlotte’s and Chelsea Hospital
(QCCH) is the oldest maternity

hospital in the country. In November 2000
the new QCCH was opened on the campus
of the Hammersmith Hospital and the two
hospital’s neonatal units merged. 

This prestigious purpose-built
unit is adjacent to a dedicated
research institute and state-of-
the-art facilities have
accommodation for high and low
risk maternity care and fetal
medicine together with one of the
largest neonatal units in the
country, providing a wide range
of tertiary services and
unparalleled research facilities. It
is one of two perinatal centres
within the North West London
Perinatal Network and has 550-
600 admissions a year. 

The neonatal unit has a strong
history of education and research
with Imperial College London.
One of the strategic goals is to
reduce the numbers of infants
who grow up with neurological
handicaps after neonatal intensive 
care. Major investment in a 
3-Tesla magnetic resonance imaging (MRI)
scanner on the neonatal unit has been
pivotal in this ground-breaking work.

MRI is non-invasive and non-ionising
and provides excellent soft tissue
differentiation of the immature brain,
making it the modality of choice for
investigating numerous pathologies of the
brain. Recently quantitative MR techniques
have been used to assess the developing
preterm brain (FIGURE 1). These techniques
include 3D volumetric MR and measure-
ments of cortical folding, which have been
used to determine the increase in brain
tissue volume, cortical grey matter volume
and cortical folding with increasing
gestational age. 

MR scans are also now being used to
assess heart function. Detailed images can
show how much blood is filling the heart,
how well the muscle is contracting and how
much blood is pumped with each
contraction. The effectiveness of
interventions such as fluid bolus and
inotropes can be assessed. 

The scanning facilities within the
neonatal unit impact enormously on the
work and daily routine for babies, families,

nursing and medical staff. Rapid unit-based
access to the MRI scanner for the sickest
and most vulnerable babies facilitates
clinical decision making at the most critical
times in confirming diagnosis, assisting
with prognosis or deciding appropriate

treatment plans. Agonising waits for
families for further information about their
critically sick baby can be reduced.

Parents are invited to view the MR
scanner so they know what to expect. Most
scans are carried out without sedation.
Babies are brought to the scanning room
before a feed, monitoring equipment is
applied and they are carefully swaddled.
Babies are allowed to fall asleep after a feed
and placed in the scanner for up to an
hour, with monitoring by a neonatologist
throughout. Babies are fitted with moulded
ear plugs and wear earmuffs to protect
them from the noise of the scanner.  

Moving forward with MRI
WRITTEN BY
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Training regarding MRI safety is
undertaken by all nursing and medical
staff. Parents are advised if the scan is being
performed for clinical reasons or are
invited to take part in a research study
involving their baby by the MRI research
team. Written information is available for
parents explaining the procedure, and if for
research purposes, the study they have been
invited to participate in.

Studies being undertaken include:
• Improving the quality of MR images in

newborns. 
• Computational analysis of MR images to

understand more about brain structure
and development in relation to the
developmental problems faced by
premature babies.

• Serial MRI in newborns with perinatal
brain injury, to understand better the
causes and timing of an injury and the
response of the brain to injury.

• MR assessment of cardiac function in
newborns to improve heart and
circulation monitoring and support.

• Clinical trials of promising interventions
to reduce brain injury and promote brain
development including the TOBY trial of
whole body cooling in full term infants
suffering birth asphyxia.
Nurses on the unit play a pivotal role in

the support of infants examined by MR,
helping parents with their decisions and
addressing any concerns. Nurses must also
ensure the baby is appropriately prepared,
wearing non-metallic clothes and ensure
the use of MRI-compatible lines and
equipment. In liaison with the MRI team,
the baby’s care needs are assessed to ensure
these can be safely met during the
procedure. 

Although the development of neonatal
services has greatly improved the survival
of preterm and sick newborn babies,
investment must continue to ensure the
integration of research with medical and
nursing care to improve the effectiveness of
care and long-term outcomes for this
vulnerable population and their families. 

FIGURE 1  Development of sulcation and
gyration with increasing GA.
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The neonatal unit moved to its purpose-
built premises in Preston, Lancashire, in

September 2004. Staff worked in close
consultation with the architects, offering
advice to achieve the design they required
in their new unit. The level three unit now
provides five intensive care cots and 16 high
dependency and special care cots.

An innovative role within the unit is that
of the neonatal nursery assistant, a post
developed using the skills of three staff
members who were originally employed as
nursery nurses but had been downgraded
to healthcare assistants as a result of a local
decision. After a review which highlighted
that the skills of such staff were not being
utilised, the neonatal nursery assistant role
was introduced.

Neonatal nursery
assistants, who hold NVQ
level 3 – care of neonates,
work independently and act
as a named nurse in the
special care area with their
own caseload of patients.
They are accountable to the
trust and are supervised by
the shift leader in the same
way as registered nurses/
midwives. Neonatal nursery
assistants are competent to
administer oral drugs and
care for infants suffering

from chronic lung disease who are oxygen
dependent and stable. The provision of pre-
discharge parentcraft advice and continuity
in the preparation of babies and their
families for home is an important aspect of
their responsibilities. One of the unit’s
neonatal nursery assistants has been
involved in the implementation and
running of the unit’s Synagis clinic, for
protection of babies at risk of respiratory
syncitial virus.

Once these staff had taken up their new
roles, a rethink was needed to replace them
and so the recruitment of a housekeeper
took place – believed to be the first within
the Trust. There are now three house-
keepers who provide essential support for
the smooth running of the unit through

dynamic infection control and
stock control processes. They also
provide physical and emotional
welfare for staff and parents.
House-keepers need no formal
training to start but are given in-
house training and need to have
the personal qualities enabling
them to provide support for staff
and parents.

The unit’s staff come from a
variety of nursing backgrounds

Capitalising on staff skills
to improve patient care WRITTEN BY
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with child, adult, midwifery and neonatal
nursery experience. Adult-trained nurses
tend to become interested through
midwifery placements within their training
schedule and those with adult intensive
care training have skills which are highly
transferable. All of these nurses integrate
into the neonatal environment quickly and
the unit finds there is no difference in the
speed at which they learn to become
neonatal nurses, compared with midwifery
or children’s trained nurses.

The results of two nurse-led parent
satisfaction audits have helped neonatal
staff to understand the needs of parents and
that information was used to shape the
environment for parents within the newly-
designed unit.

A resuscitation audit drove the
improvement of training for neonatal
nurses and midwives, while a further nurse-
led audit of documentation has improved
the multidisciplinary documentation for
insertion of peripheral lines, in keeping
with the DH “Winning Ways” document.
At the moment the University of Central
Lancashire is conducting research into
family centred care within the unit as part
of a multi-centred project.

Preston maintains a good record of staff
retention, with a waiting list of candidates
seeking to join the unit. A structured
support programme for pre- and post-
registration students, including Child
Branch, Midwifery and Neonatal Degree
Students, leads to increased satisfaction of
allocation time spent on the unit, which in
turn leads to increased enquiries regarding
employment. 

In addition, a neonatal clinical educator
supports all grades of staff in their practice
with an induction programme, various in-
house study days including administration
of IV drugs and neonatal-specific
mandatory training, and one-to-one
coaching with clinical supervision. The
clinical educator also supports staff in their
practice development, in clinical risk and
child protection.

Neonatal nursery assistant
Dorothy Watters and Alysia at
bathtime.

Helping to keep the unit
spotless: Housekeeper Suzanne
Smith.

Whatever the subject, contact lisa@infantgrapevine.co.uk
or call 01279 714508 to chat about featuring in a future 
issue of Infant Grapevine.

❚ Is your unit currently
undergoing a rebuild 
or refurbishment? 

❚ Has your unit received
recognition for 
excellent practice or 
is it working towards 
improvement?

❚ Is your unit overseas?
Have you spent time 
in an overseas NICU? 
How does practice 
differ from the UK? 

❚ Are you using or in 
the process of 
choosing cutting-edge 
equipment?

❚ Has your unit been
involved in a unique
fund-raising event?

We want to hear from you
Contact Lisa Leonard at
Infant Grapevine to talk 
about ideas for a focus 
on your unit.

Focus on a unit

infant
grapevine

Focus on a unit has
moved to the new-
look Infant Grapevine
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