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ABSTRACT: INTRODUCTION: Traumatic brain injury (TBI) is one of the main causes of death and
disability in young adults, with consequences ranging from physical disabilities to long-term
cognitive, behavioural, psychological and social defects. Recently, clinical evidence has demonstrated
that TBI may frequently cause hypothalamic-pituitary dysfunction, probably contributing to a
delayed or hampered recovery from TBI. CASE REPORT: 32 years old female presented with a
history of fall from two wheeler on back hitting the head on occipital region with no history of
vomiting, loss of consciousness, ENT bleed. Her GCS was 15/15. Patient was asymptomatic and was
discharged from hospital on fifth day. Seven days after discharge patient again presented with
heaviness in her both breasts associated with pain and whitish discharge from both the nipples and
mild fever since last two days. CONCLUSION: TBI is a public health problem that requires more
effective strategies to improve the outcome and minimize disability of the affected patients. Changes
in pituitary hormone secretion may be observed during the acute phase post-TBI, representing part
of the acute adaptive response to the injury. Neuroendocrine disturbances, caused by damage to the
pituitary and/or hypothalamus, is a frequent complication of TBI and may occur at any time after the
acute event. Pituitary dysfunction presents more frequently as an isolated, and more rarely as a
complete, deficiency.

KEYWORDS: Neuroendocrine disturbances, Hypopituitarism, Hypothalamus, Traumatic brain injury,
diabetes insipidus.

INTRODUCTION: Traumatic brain injury (TBI) is one of the main causes of death and disability in
young adults, with consequences ranging from physical disabilities to long-term cognitive,
behavioural, psychological and social defects;(2) these long-term consequences make TBI a public
health problem.®)

Post-traumatic hypopituitarism (PTHP) was recognized more than 80 years ago,® but it was
thought to be a rare occurrence. Recently, TBI has been demonstrated to be a frequent cause of
hypothalamic-pituitary dysfunction, contributing to a delayed or hampered recovery.(567.89,10)

The anatomic and physiologic complexities of the hypothalamus and pituitary gland increase
their susceptibility to injury from TBI. The pituitary gland is connected to the hypothalamus by a
stalk containing blood vessels, making the pituitary gland-particularly the anterior portion-
susceptible to damage during a head injury.() Anterior pituitary hormones are growth hormone
(GH), luteinizing hormone (LH), follicle-stimulating hormone (FSH), adrenocorticotropic hormone
(ACTH), thyroid-stimulating hormone (TSH), and prolactin (PRL). The posterior pituitary secretes
oxytocin and vasopressin also known as antidiuretic hormone (ADH).

Impact from a direct blow with an object or from a concussive blast can cause focal trauma or
rotational shearing of tissue internally. Resultant vascular injury, rupture, cerebral edema,
vasospasm, pituitary swelling, or inflammation may then initiate an endocrine response that drives a
cascade of complex hormonal processes.(1213.14)
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Anterior pituitary deficiencies account for the majority of chronic neuroendocrine disorders
following TBI. GH and gonadotropin deficiencies are the most common, but TSH deficiency
(Secondary hypothyroidism) and ACTH deficiency (Adrenal insufficiency) may occur as well,
although in <10% of cases with TBI associated NED.(15) The prevalence of any anterior pituitary
hormone deficiency is as high as 30% to hormone deficiency is as high as 30% to 80% at 24 to 36
months post injury.

The prevalence of posterior pituitary hormone deficiency is as high as 4% to 7% at 12 months
post injury. The anterior pituitary hormones most frequently affected in survivors of TBI are ACTH,
gonadotropin, prolactin, and GH. In 2004 Agha et al,(16) reported >28% of survivors of TBI had at least
one anterior pituitary hormone deficiency. According to research by Agha et al1”) in 2005, >20% of
survivors of TBI developed DI; those who developed DI, either acutely or permanently, were more
likely to have sustained a severe TBI. The development of pituitary dysfunction is independent of the
severity of TBI. In 2005, civilian guidelines 4 recommended screening for pituitary dysfunction in all
patients who sustained a moderate to severe TBI. In 2010, civilian guidelines7 recommended
screening for pituitary dysfunction in patients who sustained mild TBI.

CASE REPORT: A32 years old female presented with a history of fall from two wheeler on back,
hitting the head on occipital region, with immediate no history of vomiting or loss of consciousness or
ENT bleed, with a GCS of 15/15. Patient discharged from hospital on fifth day. Seventh day after
discharge patient again presented with heaviness in both breasts associated with pain and whitish
discharge from both the nipples and mild fever since last two days.

On examination patient was conscious, oriented, and afebrile with GCS of 15/15, pupils were
normal in size and bilaterally reacting to light. All the routine investigations of the patient at the time
of admission were normal, with normal CT scan findings. So patient was discharged from the hospital
on fifth day. Her hospital stay was uneventful. On seventh day after discharge, patient came for follow
up with complaints of fullness of both the breasts associated with pain and whitish discharge from
both the nipples and mild fever since last two days. On screening her prolactin levels were within the
normal limits of 4.4. (Normal 2.5- 30).

DISCUSSION: TBI is a non-degenerative, non-congenital insult to the brain from an external
mechanical force causing temporary or permanent neurological dysfunction, which may result in
impairment of cognitive, physical and psychosocial functions. The overall incidence of TBI in
developed countries is about 200/100 000 population per year.(!®) The highest incidence of TBI is
among subjects aged 15-24 years or 75 years and older, with an additional incidence peak in children
aged 5 years and younger.318) Incidence rate for males is almost twice that for females, with the
highest male: female (M:F) ratio occurring in adolescence and young adulthood, and ranging from
1.2:1 to 4.4:1 in different populations.(19.20.21,22,232425) M: F ratio approaches parity with ageing owing
to the increased likelihood of TBI caused by falls, for which members of both sexes have similar risks
in later life.(18)

Approximately 50% of TBIs are the result of motor vehicle, bicycle or pedestrian-vehicle
accidents. Falls are the second-commonest cause of TBI (20-30% of all TBI), being more frequent
among the elderly and the very young population. Violence-related incidents account for
approximately 20% of TBI, almost equally divided into firearm and non-firearm assaults.®
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Several classifications for TBI severity are reported in the literature. The post-resuscitation
Glasgow Coma Scale is the most widely used clinical classification of TBI severity. GCS is based on the
patient’s response (Eye opening, verbal and motor function) to various stimuli.

A score of 13-15 is considered mild, 9-12 moderate and <8 severe TBI.(26) Clinical severity of
TBI is also defined by duration of loss of consciousness (LOC), loss of memory for events immediately
before or after the accident (Post-traumatic amnesia) and identified intracranial lesion.(1827)
Radiological findings by computed tomography (CT) may be helpful in TBI severity evaluation, and
the most used radiological scale is the Marshall’s classification.(2®) Functional outcome after TBI is
usually evaluated by the Glasgow Outcome Scale (GOS), a descriptive and easy to use scale, describing
five outcome categories(death, vegetative, severely disabled, moderately disabled, good recovery).29

NEUROENDOCRINE DISTURBANCES INCLUDE:
GH/IGF-1 deficiency: (10%30-29%13): Increased fatigue, decreased concentration, memory
impairment, impaired judgment and problem-solving, anxiety, depression.

Poor quality of life, decreased lean body mass, impaired cardiac function, dyslipidemia,
reduced bone mineral density, decreased vigor, hypertension, insulin resistance, enhance thrombotic
factors, abdominal fat mass.

GONADOTROPIN (LH /FSH) DEFICIENCY: (2%3°- 16.8%15):

Women: Oligomenorrhea/amenorrhea, sexual dysfunction, breast atrophy.

Men: Infertility, decreased libido, erectile dysfunction, testisatrophy, decreased muscle mass,
decreased exercise tolerance, anemia.

Both: Decreased pubic and axillary hair, increased perioral and periocular skin wrinkles, mood
disorders, decreased vigour, reduced bone mineral density, poor quality of life.

CORTICOSTEROID (ACTH) DEFICIENCY: (5%3°- 9.6%?13): Decreased energy, malaise, depression,
fatigue, anxiety Life-threatening adrenal crisis (shock, weakness, nausea, vomiting, fever, poorly
localized abdominal/flank pain, weakness, confusion), hypoglycemia, hyponatremia, myopathy,
anemia, apathy, weight loss, loss of libido.

TSH DEFICIENCY: (3%?13): Decreased energy, depressed mood, fatigue, poor memory, cognitive
impairment cold intolerance, weight gain, muscle cramps, constipation, myopathy, hypotension,
bradycardia, neuropathy, skin, hair and voice changes, somnolence.

HYPERPROLACTINEMIA OR HYPOPROLACTINEMIA: (8%31):

Sudden onset Depression:

Women: Amenorrhea, oligomenorrhea, galactorrhea, infertility, hot flashes, vaginal dryness,
hirsuitism in postmenopausal women.

Men: Decreased libido, impotence.

ADH INSUFFICIENCY: (Diabetes insipidus) (2%32-4%30): Excessive urine production,
dehydration, excessive thirst, hyponatremia (weakness, altered mental status, coma, seizures).

MULTIPLE HORMONAL DYSFUNCTION: (3.2%13-5%33): ACTH, adrenocorticotropic hormone;
ADH, antidiuretic hormone; FSH, follicle-stimulating hormone; GH, growth hormone;

IGF-1, insulin-like growth factor 1; LH, luteinizing hormone; mTBI, mild traumatic brain
injury; PRL, prolactin; TSH (Thyroid stimulating hormone).
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Pituitary dysfunction following traumatic events can be divided into: (a) functional
alterations during the acute phase post-TBI, which result in a temporary increase or decrease in
blood pituitary hormone concentrations; (b) alterations in pituitary hormone secretion that may
occur at any time after TBI, resulting in permanent hypopituitarism caused by damage at pituitary
and/or hypothalamic level.

SCREENING FOR NEUROENDOCRINE DYSFUNCTION: Though NED has similarities with conditions
like sleep disorder, memory difficulties, depression, PTSD and others, NED should be in the primary
care setting following confirmed TBI of any severity level when symptoms suggestive of NED persist
for >3 months following injury or appear up to 36 months later.(13.14.1534)

Screen for NED with confirmed TBI of any severity level if suggestive symptoms persist for >3
months or appear up to 36 months following injury. Order a lab evaluation of blood levels for cortisol
(Drawn at 8 am), LH, FSH, PRL, insulin-like growth factor-1, TSH, free thyroxine-4, and testosterone
for men (8 am) and estradiol for women (8 am). With frankly abnormal lab results or with borderline
results and strong clinical suspicion for NED, refer for further endocrinology workup Figure.
21 Earlier diagnosis of NED results in more rapid improvement of symptoms and an improved
prognosis.(131434) Post injury screening for NED should be one component of a thorough clinical
evaluation by a qualified provider, and not used in isolation for clinical decision making. NED
screening should not be routinely ordered during the early stages of TBI, defined as <3 months post
injury.

Provider awareness and willingness to include NED screening in a timely manner, and to
refer to specialty services as indicated for symptoms that may be sleep related or psychiatric in
nature, may increase the opportunities for early treatment, better rehabilitation outcomes, and better
overall quality of life.

FIGURE™"
When to consider neuroendocrine dysfunction
after mild traumatic brain injury

Consider testing for NED in mTBIl if the patient’s symptoms* have lasted
>3 months or if symptom onset occurs up to 36 months after injury.
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CONSEQUENCES: Pituitary insufficiency may have serious consequences, possibly aggravating the

physical and neuropsychiatric morbidity observed after TBI:

1. Acute glucocorticoid deficiency can be life threatening, while mild chronic deficiency may
impair recovery and rehabilitation after TBI since it causes fatigue, weakness and inability to
respond to stress.

2. Hypothyroidism causes apathy, muscle weakness and cognitive dysfunction.

3. GHD is associated with reduced lean body mass, reduced bone mineral density, decreased
exercise capacity, impaired cardiac function, social isolation and reduced psychophysical well-
being, which may hamper recovery in TBI patients. Besides the effect on libido and fertility,
estrogen deficiency in females promotes osteoporosis, and testosterone deficiency in males
leads to reduced lean body mass and bone mineral density.(3536)

4. Diabetes insipidus causes a volume-depleted state with subsequent hypernatremia that can
predispose to seizures and to severe dehydration.(37)

PTHP may develop during the recovery phase, which lasts at least 2-5 years.(238) Therefore,
an early diagnosis is crucial, since an adequate replacement therapy may result in an improvement in
the outcome. As mentioned above, either positive or negative relationships between pituitary
dysfunction and outcome from TBI have been observed in the early, acute phase post-TBI.(39.404142)
We did not find any statistical correlation between outcome measures and presence of pituitary
dysfunction, both in patients examined over a 5-years period after TBI®) and in patients evaluated
during the early rehabilitation period.#3) Autopsy studies demonstrated a high incidence (14-74%)
of anatomical lesions in the hypothalamic-pituitary region; this suggests, therefore, that
hypopituitarism might contribute to the poor prognosis of the TBI patients.(444546:47)

All patients hospitalized for TBI should undergo an adequate evaluation of anterior and
posterior pituitary function. Patients with severe injury or basilar skull fractures are at major risk for
developing PTHP and/or posterior pituitary dysfunction. Assessment of fluid and electrolyte balance
is useful for the diagnosis of diabetes insipidus or SIADH, in order to correct these syndromes and
avoid their complications.

PTHP should be considered in TBI patients with unexplained symptoms (Hypotension, weight
loss, fatigue, loss of libido, depression) or suspicious biochemical alterations (Hyponatremia,
hypoglycemia, reduced blood cell count, etc.), and in those who do not achieve the expected recovery.
Despite the challenges of diagnosis of corticotropin deficiency in the acute phase of critical illness,
patients with suspected glucocorticoid deficiency require prompt and adequate replacement therapy.

Then, hypothyroidism should be treated. On the other hand, no consensus exists about the
treatment of hypogonadism and GHD in the acute phase post-TBI. Recent studies have investigated
the us of recombinant human GH (rhGH) and IGF-I (rhIGF-I) to reduce protein loss in catabolic
states,#8-50 which resemble the acute phase of TBI. In patients undergoing major abdominal surgery,
rhGH treatment has preserved limb lean tissue mass, increased postoperative muscular strength and
reduced long-term postoperative fatigue.61 It has been demonstrated that, in patients with HIV-
associated wasting syndrome, high-dose rhGH treatment increases body weight, lean body mass and
treadmill work output.(4959 A multicenter trial has shown an association between rhGH treatment
and increased mortality in intensive care unit patients,52) thus discouraging the application of such
therapy in acute TBI.
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A long-term follow-up of these patients, as well as an evaluation of those with a previous
history of TBI who escaped initial assessment, are then necessary to avoid the possibility that PTHP
remains undiagnosed for months or years, hampering recovery and rehabilitation. The International
Consensus Conference on rhGH replacement therapy,53) suggests that severe GHD should be treated.
GH replacement in GHD has largely been demonstrated to increase muscle mass, reduce body fat and
have positive effects on cardiac profiles, exercise capacity, mood and quality of life; all of which may
have a positive influence on recovery from TBI.3654) In this respect, growing evidence indicates that

GH plays an important role in promoting recovery after experimental brain injury,5556) offering a
possible additive advantage for TBI patients with GHD receiving GH replacement.
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