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INTRODUCTION:  Traumatic  brain  injury  (TBI)  is one  of the  main  causes  of  morbidity  and  mortality  in  young
trauma  patients  with  resultant  multi-organ  effects.  Hypopituitarism  following  TBI  can  be  debilitating  and
life threatening.  TBI  which  causes  hypopituitarism  may  be  characterized  by  a  single head  injury,  such
as  from  a motor  vehicle  accident,  or by  chronic  repetitive  head  trauma,  as  seen  in  combative  supports
including  boxing,  kick-boxing,  and  football.  In  the majority  of  cases,  a diagnosis  of hypopituitarism  can  be
entirely  missed  resulting  in severe  neuro-endocrine  dysfunction.  We  present  a  case  series  of  two  patients
diagnosed  with  hypopituitarism  after  TBI  and  treated  appropriately  with  favorable  outcome.
CASE  PRESENTATIONS:  The first  case  is  a  34  year-old  male,  who  presented  to  the  emergency  department
with  blunt  head  trauma  after  a motor  vehicle  accident  while  riding  his  bicycle.  He  suffered  from  severe
cranio-facial  injuries,  resulting  in  multifocal  hemorrhagic  contusions,  epidural  hematoma,  and  extensive
cranio-facial  fractures  involving  the sinuses.  The  patient  developed  persistent  hypotension  with  a  blood
pressure  as  low  as 60/40  mmHg  on  hospital  day  three.

The  second  case  is a 56 year-old  male  with  a history  of  schizophrenia,  who  suffered  traumatic  brain
injury  after  he  was  hit  by a train.  The  patient  sustained  multiple  facial  fractures,  pneumocephalus  and  C2/7
transverse  processes  fractures.  He also  had  persistent  hypotension,  unresponsive  to  standard  treatment.
Investigation  revealed  a deficiency  of  anterior  pituitary  hormones  resulting  from  pituitary  axis  disruption.
DISCUSSION:  Hypopituitarism  is  becoming  an  increasingly  recognized  complication  following  TBI,  ranging
from  total  to  isolated  deficiencies.  Traumatic  Brain  Injury  is  a major  public  health  problem  and  is  one  of

the  leading  causes  of disability.  Understanding  and  recognizing  pituitary  dysfunction  after  TBI  can  lead
to  better  outcomes  and  improved  quality  of  life.
CONCLUSION: Patients  with  major  head  injury  and, in particular,  those  with  fractures  of  the  base  of  the
skull, must  be closely  monitored  for signs  and  symptoms  of  endocrine  dysfunction.  Appropriate  dynamic
pituitary-function  screening  should  be performed.

©  2018  The  Author(s).  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
he  CC
access  article  under  t

. Background

Hypopituitarism is an insidious clinical manifestation, which
an be extremely difficult to identify following a traumatic brain
njury. Traumatic brain injury (TBI) is a cause of hypopituitarism
n adults with growth hormone deficiency cited as one of the

ost frequent pituitary deficits [9]. Although most acute cases of
ost-traumatic neuroendocrine dysfunction seem to be transient,
ermanent mild deficiency of pituitary hormones can be over-

ooked in chronic cases, as patients might have mild symptoms

nd/or other significant neurological disabilities [3]. Pituitary insuf-
ciency can complicate and delay the recovery process after TBI,

mpacting the outcome [5]. Deficiencies in individual hormones
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result in imbalance in normal physiological processes equipped
to deal with the stress after TBI. Early recognition and prompt
treatment of pituitary insufficiency can facilitate the overall reha-
bilitation after TBI resulting in favorable outcomes. This work has
been reported in line with the PROCESS criteria [1].

CASE 1. A 34 year-old male presented to the Emergency Depart-
ment with blunt head trauma after a motor vehicle accident
while riding his bicycle. He suffered from severe cranio-facial
injuries resulting in multifocal hemorrhagic contusions, epidu-
ral hematoma, and extensive cranio-facial fractures involving the
sinuses. The patient developed persistent hypotension with a blood
pressure as low as 60/40 mmHg  on hospital day three. He was
resuscitated with crystalloids and vasopressors. Despite multiple

vasopressors and fluid resuscitation, he remained hypotensive for
the next two  days. After basic investigations to determine the cause
of his persistent hypotension were unremarkable, anterior pitu-
itary hormonal levels were measured. Investigations demonstrated
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Fig. 1. Coronal view of T1-weighted MRI  of the Brain showing pituitary stalk dis-
ruption.
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ig. 2. Coronal view of T1-weighted MRI  of Brain showing pituitary stalk abnormal-
ty.

evere deficiency of anterior pituitary hormones. Post injury hor-
onal levels (normal range) were: cortisol 0.80 ug/dl (6.0–21.0),

rowth hormone (GH) 0.14 ng/ml (1–9), luteinizing hormone (LH)
.12 U/L (1.50–9.3), follicle-stimulating hormone (FSH) 0.30 U/L
1.0-14.0), Free T4 0.48 ng/dl (0.9–1.9 ng/dl), free T3 1.0 ng/dl
2.18-3.98) and testosterone 11.37 ng/dl (300–900), while levels of
hyrotropin (TSH) and adrenocorticotropic (ACTH) hormones were
nchanged. Magnetic resonance imaging of the pituitary gland
howed disruption of the pituitary stalk (Figs. 1 and 2).
ASE 2. A 56 year-old male with a history of schizophrenia suf-
ered traumatic brain injury after he was hit by a train. The patient
ustained multiple facial fractures, pneumocephalus and C2/7
Fig. 3. CT scan showing Pituitary stalk disruption.

transverse processes fractures. He also had persistent hypoten-
sion with no response to standard treatment. Investigation revealed
deficiency of anterior pituitary hormones resulting from pituitary
axis disruption (Fig. 3). Levels of GH, Free T4, Insulin like Growth
Factor-1 (IGF-1), and Testosterone were found to be low post injury
while levels for thyrotropin (TSH), (ACTH), (LH) and FSH hormones
remain unchanged.

Both patients were placed on hormonal replacement therapy
with glucocorticoid and levothyroxine. Following hormonal ther-
apy, significant improvements in blood pressure, concentration,
memory, depression, anxiety and fatigue were observed. Patients
were discharged to a skilled TBI facility.

2. Discussion

Hypopituitarism is becoming an increasingly recognized com-
plication following TBI, ranging from total to isolated deficiencies.
Traumatic Brain Injury is a major public health problem and is
one of the leading causes of disability. There are 230,000 hospital
admissions annually in the U.S. with an incidence of nearly 100 per
100,000. As of 1998, 1.5–2 million TBIs were reported annually with
more than 50,000 resulting in death. Each year, 70,000 to 90,000
people develop a significant loss of brain function. The National
Institutes of Health Consensus Development Panel on Rehabilita-
tion of Persons with TBI estimated that 2.5–6.5 million people in
the U.S. are living with TBI.

Damage to the hypothalamus or pituitary gland caused by TBI
may  impact the production of pituitary hormones and other neu-
roendocrine functions of the brain. Current data suggest that TBI
may  result in pituitary dysfunction in up to 20–50% of the cases
[8,12]. Pituitary hemorrhagic infarction (70%), and hypothalamic
micro hemorrhages (40%) contribute to the pathogenesis of hypopi-
tuitarism. The infundibular hypothalamic pituitary structure is
particularly fragile and secondary injury due to vascular compro-
mise may  be a common cause of post traumatic hypopituitarism
[11].

Cyran [7] reported the first case of traumatic brain injury (TBI)
induced hypopituitarism in 1918. The patient was  a young adult

male, who had experienced a severe form of head trauma and pre-
sented with endocrine abnormalities within months to years after
the accident. Immediately after TBI, evaluation of pituitary function
can be difficult due to hormonal alterations and effects of different
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ritical care drugs used in the initial phase. Untreated TBI induced
ypopituitarism contributes to the chronic neurobehavioral prob-

ems seen in many head-injured patients. Our patients had pituitary
talk lesions identified on scans in the immediate post traumatic
eriod.

Bondanelli et al [6] noticed that patients who  suffered from
ild TBI had a 37.5% pituitary dysfunction in comparison to 59.3%

n patients who suffered from severe TBI. Growth hormone defi-
iency (GHD) is the most common hormone deficiency in both
evere and moderate TBI. Its prevalence varies from 2 to 66%, with
9% of cases having severe GHD. Prevalence of the other pituitary
eficiencies is variable among the studies, ranging from 0 to 60%
or secondary adrenal insufficiency, 0–29% for secondary hypothy-
oidism, 0–29% for central hypogonadism, and 0–48% for abnormal
ypoprolactinemia [10].

Hypopituitarism can develop as a consequence of TBI. In acute
ases, where the brain injury is severe, it is most often associ-
ted with disruption of pituitary axis [2]. Chronic hypopituitarism
equiring hormonal replacement after TBI is directly related to the
everity of brain injury with proportional increase in disability
4]. Following TBI the patients had abnormalities of pituitary-
drenal axis dysfunction within one week. In comparison, among
atients who showed sign of dysfunction in at least one of the
ituitary-adrenal axis at four to six months following TBI, hypog-
nadotrophic hypogonadism was the most common. Our patients
ere diagnosed early and placed on hormonal replacement ther-

py, including glucocorticoids, with significant improvement. By
ecognizing signs of hypopituitarism early and urgently treating
ith hormone replacement therapy, especially glucocorticoids, we

an prevent the development of neurocognitive dysfunction.

. Conclusion

Patients with major head injury and, in particular those with
ractures of the base of the skull, must be closely monitored for
igns and symptoms of endocrine dysfunction. Vascular damage,
ypoxic insult, direct trauma TBI-induced pituitary-dysfunction
emains undiagnosed and therefore untreated in most patients
ecause of the nonspecific and subtle clinical manifestations of
ypopituitarism. The diagnosis and treatment of unrecognized
ypopituitarism due to TBI are very important not only to decrease
orbidity and mortality due to hypopituitarism but also to alleviate

he chronic sequel caused by TBI. Appropriate dynamic pituitary-
unction screening should be performed. There is clinical relevance
o brain injury–induced anterior pituitary dysfunction and appro-
riate hormonal replacement may  provide notable improvement
f symptoms related to the post-traumatic syndrome as well as
nhance the recovery of these patients. The outcomes of hypopi-
uitarism during the acute phase of TBI can be predicted but the
utcomes in long-term effects remain unclear, warranting further
nvestigation.
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