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Summary
• Traumatic brain injury (TBI) is common and
associated with significant health and social
care costs
• Post traumatic hypopituitarism (PTHP) occurs
in approximately a quarter of all patients with
TBI and may be a transient phenomenon
• New guidance published in 2017 recommend
that all persons admitted to hospital for more
than forty-eight hours with TBI should have a
pituitary screen three to six months following
injury
• All patients admitted with TBI should be
screened if symptomatic in any phase post
injury
• Limited patient education and resources,
problems with the primary and secondary care
interface and the challenges of providing integrated care may impact access to screening
for PTHP.
Abstract
Evidence demonstrates that the prevalence of
hypopituitarism after traumatic brain injury (TBI)
is higher than previously anticipated and leads
to significant morbidity. Given the prevalence of
TBI, there may be a significant pool of patients
with undiagnosed hypopituitarism. This places an
emphasis on screening to detect the disease and
treat it accordingly, as highlighted in guidance
published in 2017. The review discusses hypopituitarism following TBI and analyses the potential
impact of limited patient education and resources
and how current working practice may impact on
screening.
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Introduction
The incidence of traumatic brain injury (TBI)
is variable worldwide. This is most likely due to
population based characteristics, fluctuations in
methodological reporting and inclusion criteria
but it is likely to be within the region of 200 to
235/100 000 per year based on systematic reviews
of European and North American populations.1,2
In England and Wales, approximately 1.4 million
patients per year attend hospital following head
injury and it is the most common cause of death
under the age of 40 years.3 The sequela of TBI is
wide ranging and includes long-term physical,
cognitive, and psychological impairments with
associated disability.5 Furthermore, TBI is associated with a significant health and social care
cost.6,7 Due to its impact on society it is imperative
that morbidity associated with TBI is recognised
and treated to reduce the burden of this common
and often life changing condition.5
In recent years, there has been an increasing
emphasis on hypopituitarism complicating the
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presentation of TBI.8,9 It is noteworthy that there
is marked disparity in reporting the incidence of
post-traumatic hypopituitarism (PTHP). This is,
again, due to methodological variance, the use
of different screening methods including static
and dynamic tests and alternating interpretations
of results.10 This means that the true prevalence is
difficult to determine, however systematic reviews
and meta-analyses have purported the figure to
be in the region of 26% to 28%.10,11 Furthermore,
PTHP can present years after injury underscoring
the importance of effective screening.12 In 2017,
the British Neurotrauma Group introduced
welcome guidance regarding screening for PTHP
in persons with TBI.13
Classification:
The classification of PTHP can be described
in accordance with anatomical definitions and
in time. Firstly, anterior and posterior pituitary
dysfunction has been depicted. Secondly, the
temporal relationship to the initial TBI has been
described.13 Presentations of PTHP can occur
in the acute setting, which is most commonly
considered as less than one month (but usually
within seven days) after injury. The chronic phase
represents the time period after four weeks.13
Isolated hormone insufficiencies are more prevalent than multiple co-existing endocrinopathies.14
Considering anterior pituitary dysfunction
somatotropin and gonadotropin deficiencies are
most common, followed by corticotropin and
thyrotropin deficiency. The potentially life threatening nature of inadequate corticotrophins and
impending adrenal insufficiency highlight the
clinical relevance of screening. However, it is
not only acute life threatening complications that
impact on function and quality of life.14,15
With respect to posterior dysfunction,
the presentation of diabetes insipidus is most
common, often transient and can be challenging
to diagnose. Again, there is wide variability in
the reported prevalence reflecting variations in
screening and the difficulties of establishing a
diagnosis in the acute phase.16,17 However, the
presentation is associated with other pituitary
deficits16,18 and diagnosis in the early recovery
phase post TBI may alert clinicians to be mindful
of symptomatology consistent with anterior pituitary dysfunction presenting at a later stage in
recovery.
Symptoms, appropriate investigations and
treatments are outlined in Table 1 and Table 2.20
Risk factors
Numerous factors are implicated as risk factors
for PTHP. These include the severity of the brain
injury according to the Glasgow Coma Score
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Table 1 - Anterior Pituitary Deficiency
Hormone Deficient

Symptoms

Test

Treatment

Growth Hormone (GH)

•

•
•

Insulin like growth factor as screen
Insulin tolerance test

Recombinant Human
Growth Hormone – daily
subcutaneous injection

•
•

Altered body composition
o Increased abdominal adiposity
o Reduced skeletal muscle mass
Reduced bone mineral density
Fatigue
Dry, thin skin
Psychological features including
o depression
o anxiety
o emotional ability
Raised plasma cholesterol, low HDL
Decreased quality of life

•
•
•
•
•
•

Amenorrhea
Oligomenorrhea
Infertility
Loss of libido
Dyspareunia (short term)
Osteoporosis, premature atherosclerosis (long term)

•

Oestrogen Progesterone
– topical or oral
medication

•

Gonadotropin levels – consider
menstrual cycle
Oestrogen + progesterone –
consider menstrual cycle
Sex hormone binding globulin

Lutenising + follicular
stimulating hormone
(LH/FSH) in men

•
•
•
•

Loss of libido
Impaired sexual function
Decreased muscle and bone mass
Erythropoiesis and hair growth

•
•
•

Gonadotropin levels
Total testosterone
Sex hormone binding globulin

Testosterone – oral
medication,
intramuscular +
subcutaneous injection

Adrenocorticotropic
hormone (ATCH)

Acute
• Fatigue
• Weakness
• Dizziness
• Hypotension
• Nausea + vomiting
• Hypoglycaemia

•
•

0900 cortisol
ATCH stimulation test

Hydrocortisone +
fludrocortisone
– oral medication

•
•
•
•

Lutenising + follicular
stimulating hormone
(LH/FSH) in women

•

Chronic
• Tiredness
• Pallor
• Anorexia
• Weight loss
• Hypoglycaemia
Thyroid stimulation
hormone (TSH)

•
•
•
•
•
•
•
•
•

Tiredness
Cold intolerance
Constipation
Weight gain
Hair loss
Dry skin
Bradycardia
Hoarseness
Decreased cognition

•
•

TSH
Tri-iodothyronine + thyroxine levels

Thyroxine – oral
medication

Prolactin

•

Inability to lactate

•

Prolactin levels

Unavailable

Table 2 - Posterior pituitary deficiency
Hormone Deficient

Symptoms

Test

Treatment

Anti-diuretic hormone
(ADH)

•
•
•

•
•

Desmopressin oral or
intranasally

Polyuria
Polydipsia
Nocturia

•
•
•

(GCS),20 the mechanism of injury and associated findings on cerebral imaging, pathological changes such as raised intracranial
pressure and patient demographics including
age and comorbidities. However, the results
of analyses of these factors are variable and
the evidence is inconclusive. This impacts on
identifying appropriate populations to screen
and research. It is noteworthy that the numbers
included in studies of such populations is

Plasma sodium
Serum and urine sodium + plasma
osmolaties
Urine output more than three litres
per twenty four hours
Water deprivation test
ADH level

relatively small compared to the number of
patients sustaining TBI, compounding the difficulties in interpreting results and risk factors.1-7
British Neurotrauma Group Guidance
(BNGG) 2017
The BNGG provides a comprehensive review
of this important topic and the recommendations seek a uniform approach to practice.
Algorithms for screening in the acute and

chronic phase are clear and concise.
In summary, all persons admitted to hospital
with TBI, whose admission time is greater than
forty eight hours should be screened for pituitary dysfunction at three to six months post
injury.13 Blood tests including thyroid function
tests (TFTs), 0900 cortisol, urea, creatinine,
electrolytes, luteinizing hormone and
follicular stimulating hormone, testosterone,
sex hormone binding globulin and oestrodiol
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as age/sex appropriate should be performed.
Due to the challenges of growth hormone
testing, a referral to the Endocrinology team is
proposed to assist in the diagnosis of growth
hormone deficiency.13 Any person, regardless
of their presenting history of TBI should be
screened in the acute and chronic phase if
they are symptomatic13 (see Table 1 and Table
2 for common symptoms).
Discussion in the context of current
literature
It is clear from the BNGG guidance that persons
appropriate for screening will present and have
their care coordinated by numerous departments and specialty teams.21.22 Thus, screening
will require co-ordination and appropriate
communication in primary and secondary
care settings. It can be anticipated that the
known concerns23,24 regarding this interface
will impact on screening uptake. It follows
that the drive for appropriate screening in this
population will need to be multi-faceted. The
logistical challenge of screening all eligible
patients is significant; while BNGG is targeted
primarily at neurosurgeons it is relevant to
all clinicians and allied heath professionals
managing persons with TBI.13
International health literature highlights the
importance of integrated care to deliver excellent health outcomes including in screening
for and preventing disease.25,26 Here it is noteworthy that the BNGG guidance targets clinicians only. Despite this, it is plausible to
argue that an integrated approach, involving
allied health professionals and patients and
their families/ carers, will be vital in achieving
screening to diagnose PTHP.
Beyond the scope of the BNGG but arguably
equally important is considering education

regarding pituitary screening with respect to the
patient and/or their family and carers. Recent
literature has highlighted the importance of
patient centred care.27,28 It could be presented
that guidance aimed only at doctors’ counters
this important agenda. In addition, if patients
and families are educated and activated as to
the importance of screening then they have
the potential to drive screening uptake and the
diagnosis of PTHP.29-32 Of note, in commonly
searched web based resources containing
information designed for patients and families
experiencing TBI advice regarding the possibility of PTHP is limited. Synapse33 and The
Brain Injury Association of America34 contain
very finite information regarding endocrine
disorders post traumatic brain injury. Only
the UK based Headway website35 dedicates a
whole page to PTHP. However, other sources
such as the Brain Trauma Foundation36 and
Brain injury Australia37 had no identifiable
resources after searching the terms such as
‘endocrine’, ‘pituitary’ and ‘hormones’. In
addition, only the information available on
the Headway35 website referenced discussing
any symptoms with a medical practitioner and
stated the possibility of testing. This emphasises the importance of developing appropriate literature and resources with patients
and families in mind to empower them to
request screening should they experience
symptoms associated with PTHP.
It is also important to consider the service
implications of screening. Referrals to
Endocrinology services may increase affecting
overall service capacity. The BNGG recommends that Endocrinology departments
should guide investigations for the diagnosis of
growth hormone deficiency. This is especially
pertinent when considering the presentation

of growth hormone deficiency which includes
fatigue and psychological disorders. Both of
these are very common sequelae of TBI.38-41
Given that most common hormone deficits
post TBI relate to sex and growth hormones
it is prudent to examine the impact of these
deficiencies on patients and consider whether
a patient will meet the criteria for treatment
when contemplating screening. Concerning
growth hormone, which has previously been
identified as improving outcomes with respect
to quality of life and cognition post TBI,42-44
patients may not be eligible for treatment
depending on Clinical Commissioning Group
(CCG) uptake of NICE guidance.45
Sexual dysfunction following traumatic
brain injury is common. However, research
pertaining to the medical management of
this condition tends to focus on male sexual
dysfunction rather than issues related to
female gender. With respect to pituitary deficiency testosterone replacement should be
considered,46 but akin to the situation with
growth hormone access to testosterone treatment depends on eligibility.47 Thus screening
may highlight deficiencies that clinicians have
a limited capacity to treat.
Conclusion
The BNGG have provided commendable and
welcome guidance regarding PTHP, however
the practicalities of implementing screening
have yet to be realised. The BNGG highlights,
beyond doubt, the importance of PTHP and its
detection in the recovery phase post TBI. It is
now the responsibility of everyone involved in
the management of TBI to implement the guidance to diagnose and manage this important
condition.
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regulars: book reviews

Movement disorders
At first sight, this yellow handbook brings to mind
the “Gialli” (Italian for yellow) of Italian bedtime
reading; these are the yellow-bound Italian crime
novels. And so, Walsh and colleagues set us the task
of solving several mysteries in their book, by asking:
“What do you do now?”.
Thankfully, murder is not usually the answer.
In clinical story after story (31 chapters in total),
we explore all types of movement disorders, from
the most familiar Parkinson’s Disease to all that is
unfamiliar, to a medical student at least.
Each chapter begins with a brief case-history;
then, having caught the reader’s attention, an
explanation is provided of what we know so far
about the syndrome and its pathology, using tables
and brief summaries to aid memory.
All the information is up to date, and this includes
news on therapeutic innovations and basic science
research (genetics etc.) Throughout, an evidencebased approach is employed, with references
provided, allowing for further reading if so wished.
Looking back one sees that the book contains a
line of logic, so that individual cases are presented
in a kind of sequence. However, the sequence does
not obtrude: the writing gets you from one story to
the next with very little effort, almost like a soap
opera of movement disorders. The style is easy
and chatty, without jarring. Medical terms are used
and the scientific approach is assured despite the
conversational style.
The only flaw in an otherwise excellent book is

the lack of indicative titles in the summary.
By contrast, the titles are rather cryptic. While
I appreciated the idea of not having the pathology revealed too early when reading through, it
would be really useful to have some clear subtitles
showing the name of the pathology in the index, in
order to facilitate subsequent consultation.
Another observation I made about the structure
of the chapters is that the final paragraph “approach
to this case” is not always present. I found this paragraph extremely useful. When absent, I sometimes
worried that I’d missed the boat.
Assuming that no book has the power to replace
the real-life experience, I must admit that this
came pretty close. The stories that introduce every
chapter have the ability to attract the curiosity of
the reader.
For the very interested student, a general
Neurologist, a trainee in movement disorders, or
a general physician, it is certainly worth reading. I
would recommend this book to any professional
involved in caring for patients with movement
disorders, and the clear language used makes it a
rewarding read for students with no prior familiarity.
So thanks to the authors, for explaining difficult
concepts in simple terms, and thanks to those who
decided on the colour yellow, reminding me that
Medicine in general and the subject of Movement
Disorders in particular is an extraordinary world,
full of mysteries to be solved.
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