
Journal of Pediatric Endocrinology and Diabetes • Volume 4 • Issue 2 • May-August 2024  |  101

is is an open-access article distributed under the terms of the Creative Commons Attribution-Non Commercial-Share Alike 4.0 License, which allows others 
to remix, transform, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
©2024 Published by Scientific Scholar on behalf of Journal of Pediatric Endocrinology and Diabetes

Case Report

Hypopituitarism secondary to pediatric traumatic brain 
injury – A need for active vigilance
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INTRODUCTION

Pituitary dysfunction can occur in children who have suffered a traumatic brain injury. Although 
reported to be mostly early and transient, it can persist in some children and can even develop 
many months or years after the traumatic event. We report a young infant who developed 
early and persistent hypopituitarism because of a severe traumatic brain injury, outlining the 
importance of active vigilance in the acute setting as well as in the long-term.

CASE REPORT

A 10-month-old female infant, previously healthy and of foreign origin, suffered a fall from an 
almirah door while sleeping, resulting in bilateral ear, nose, and mouth bleeding and left eye 
medial strabismus. Before the incident, her perinatal period was uneventful, developmental 
milestones were on track, and growth was normal. Born to non-consanguineous parents, she also 
had a healthy 3-year-old brother.

On examination, she exhibited altered consciousness (Glasgow Coma Scale ([GCS] 3/15), gasping 
respiration, and circulatory shock. Initial tests showed anemia, transient mild hypokalemia 
(3 meq/L), and reactive leukocytosis. A  brain computed tomography (CT) scan revealed over 
ten bilateral skull fractures, including a comminuted sphenoid bone fracture extending to the 
sella turcica and small bilateral subdural and epidural hemorrhages. She required mechanical 
ventilation and intensive care unit admission. High-dose intravenous hydrocortisone 
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(5  mg  every 6  h) was started due to inotrope-resistant 
hypotension. Conservative management for the head 
trauma was advised by otolaryngology and neurosurgery 
teams. On the 7th day, she developed meningitis symptoms, 
leading to the cessation of hydrocortisone therapy. In the 
following days, she experienced multiple vomiting episodes, 
hypotension, asymptomatic hypoglycemia, and intermittent 
polyuria with a maximum urine output of 10  mL/kg/h, 
along with hyponatremia (serum sodium: 131–133 meq/L) 
and normokalemia. Morning serum cortisol was 1.1 µg/dL 
(5–23 µg/dL) with adrenocorticotropic hormone (ACTH) 
<5  pg/mL (9–52  pg/mL). Brain magnetic resonance imaging 
(MRI) indicated diffuse axonal injury and leptomeningeal 
enhancement without pituitary abnormalities; adrenal 
ultrasonography showed no hemorrhage. Suspecting adrenal 
insufficiency due to high-dose glucocorticoid therapy, 
oral hydrocortisone was continued at a physiological 
dose of 7.5  mg/day in three divided doses. Consequently, 
hypoglycemia, hypotension, and hyponatremia improved; 
serum sodium rose to 138 meq/L, and oral intake improved. 
After 3 weeks, she was discharged with a GCS score of 13/15 
and persistent left lateral rectus palsy, on oral hydrocortisone, 
levetiracetam, lansoprazole, and cotrimoxazole, with follow-
up evaluations planned.

Two weeks post-discharge, the infant was in good health 
except for increased urinary output requiring frequent 
diaper changes, as reported by the mother. Anthropometric 
measurements were weight 8.4 kg (–0.31 standard deviation 
[SD]), length 75  cm (0.88 SD), and head circumference 
42.8  cm (–1.32 SD). A  subsequent serum cortisol test 
(following the discontinuation of the previous evening 
and morning dose) showed low levels (0.62 µg/dL). 
Hypopituitarism secondary to traumatic brain injury 

(TBI) was considered. Biochemical tests suggested central 
hypothyroidism (free thyroxine [T4]: 0.27  ng/dL and 
thyroid-stimulating hormone [TSH]: 1.47 IU/L) and diabetes 
insipidus (serum sodium: 146 meq/L, serum osmolality: 
300 mosm/kg, and urine osmolality: 200 mosm/kg). An MRI 
of the pituitary gland revealed an empty sella and an absence 
of the posterior pituitary bright spot [Figure 1]. A review of 
prior CT and MRI images confirmed the empty sella since 
admission.

The child was treated with physiological doses of 
hydrocortisone, 37.5 µg daily levothyroxine, and 25 µg 
desmopressin. At a 3-month follow-up, the child was 
asymptomatic with adequate growth, on reduced daily 
doses of desmopressin (20 µg) due to hyponatremia and 
levothyroxine (25 µg) due to elevated T4 levels. However, at 
a 1-year post-TBI physical consultation, the child exhibited 
growth failure with a length of 77  cm (–1.89 SD), height 
velocity of 2  cm/year, and a weight of 10.2  kg (–0.35 SD). 
Tests at another facility showed a maximum growth hormone 
response to glucagon stimulation of <0.1 µg/dL. The child 
required ongoing daily doses of 25 µg desmopressin, 
15  mg/m2 hydrocortisone, and 25 µg levothyroxine, and 
recombinant growth hormone therapy was recommended.

DISCUSSION

Hypopituitarism is a significant yet often overlooked 
consequence of moderate and severe TBI. Most cases 
manifest within the first 3–6  months, but new hormonal 
deficiencies can emerge years later.[1] Although pediatric 
TBI data are limited, an overall prevalence of 20% has 
been reported.[2] This case highlights the need for vigilance 
regarding hypopituitarism following significant TBI.

Proposed mechanisms for pituitary dysfunction post-
TBI include primary injury to the hypothalamic-pituitary 
region, particularly after a skull-base fracture or shearing of 
hypophyseal vessels, leading to cerebral edema, ischemia, 
and inflammation.[3] The development of pituitary antibodies 
might also explain hypopituitarism occurring years post-TBI 
and could serve as a predictive tool.[2,4]

In acute TBI, hypocortisolism and diabetes insipidus 
can significantly affect clinical outcomes and require 
active surveillance. Symptoms such as nausea, vomiting, 
hypoglycemia, hypotension, polyuria, and clinical 
deterioration, alongside electrolyte imbalances like hypo- or 
hypernatremia, suggest possible pituitary dysfunction, 
as seen in our case. Although no longer recommended, 
glucocorticoids were traditionally administered to children 
with severe TBI to reduce cerebral edema and improve 
neurological outcomes;[5] they may also be indicated 
for inotrope-resistant shock. Hypocortisolism may be 
mistakenly attributed to iatrogenic adrenal insufficiency 

Figure  1: T2-weighted image of the sagittal view 
of the hypothalamic-pituitary gland showing an 
outpouching of cerebrospinal fluid (Yellow arrow) in 
the sella suggestive of empty sella syndrome.
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from high-dose glucocorticoids, necessitating close follow-
up for hydrocortisone supplementation. Bilateral adrenal 
hemorrhage from high-impact blunt trauma, especially in 
multisystem organ injury, should be considered, warranting 
ultrasonography or contrast-enhanced CT of the adrenal 
glands in suspicious cases.[6] Difficult labor and non-
accidental injury can cause both TBI and adrenal hemorrhage 
in neonates.[7]

Growth hormone deficiency, followed by gonadotropin 
deficiency, is the most common hormonal issue in children 
after TBI.[7] Therefore, regular monitoring of growth and 
puberty in these children is crucial for early intervention. 
Conversely, a history of TBI should be investigated in 
children with unexplained short stature and delayed puberty. 
Central precocious puberty has also been noted in studies 
tracking children post-moderate to severe TBI.[2,9-11] While 
ACTH and TSH deficiencies are rare, they can lead to severe 
consequences if undiagnosed. Pituitary dysfunction may 
sometimes be subclinical, shown by normal growth velocity 
despite low insulin-like growth factor 1 or insulin-like growth 
factor-binding protein 3 and poor response to stimulation 
tests.[10,12,13] Obesity in these children can complicate diagnosis 
by either affecting growth hormone responses or allowing 
growth without growth hormone, as seen in hypothalamic 
obesity cases.[3,11] Monitoring the growth pattern is essential 
to determine the correct scenario. Our patient developed 
early hypocortisolism, central hypothyroidism, and diabetes 
insipidus, with growth failure and growth hormone deficiency 
diagnosed later, underscoring the need for vigilant growth 
monitoring. 

Certain risk factors, though not fully validated, may 
predict hypopituitarism in TBI-affected children, such as 
moderate-to-severe head trauma (GCS score 9–11 and <9, 
respectively).[3] Other risk factors include raised intracranial 
pressure, diffuse axonal injury, basilar skull fracture, diffuse 
cerebral edema, and intracranial hematoma.[7] Our patient 
had several risk factors, including a low GCS score at 
admission, sphenoid bone fracture, and diffuse axonal injury 
on MRI, highlighting the need for vigilant monitoring for 
hypopituitarism.

Common MRI changes of the pituitary gland in pediatric 
TBI include acute edematous enlargement followed by 
long-term atrophy and perfusion defects.[2] In our case, the 
initial neuroimages showed an empty sella, suggesting either 
congenital empty sella syndrome with hypopituitarism 
triggered by TBI or acute symptomatic empty sella syndrome 
post-trauma. The latter is documented in adults but not in 
children.[14] Thus, it is likely our patient had an undiagnosed 
asymptomatic empty sella revealed by TBI.

Early-onset pituitary dysfunction in pediatric TBI is mostly 
transient, recovering spontaneously within 3–6 months due 
to higher neuroplasticity in children. Late-onset hormonal 

deficiencies, although rare, tend to be persistent.[1] Our 
patient showed tapering of hormone doses early on, but 
the continued need for therapy after 1 year, along with MRI 
findings, suggests permanent hypopituitarism.

Determining which children with TBI need evaluation for 
hypopituitarism remains challenging, with no consensus 
guidelines on the population, timing, frequency, or screening 
methods. Moderate-to-severe TBI, or mild TBI with risk 
factors, can be screened for ACTH deficiency through 
early morning cortisol measurements at admission and 
discharge.[3] Subsequent clinical monitoring of growth, 
puberty, and thyroid function should be quarterly for 
1  year and then annually for 5  years.[3] Growth hormone 
and gonadotropin deficiency should be evaluated if growth 
retardation or delayed puberty is observed.

CONCLUSION

In conclusion, hypopituitarism after pediatric TBI commonly 
emerges in the acute phase and within the first few months. 
Growth hormone and gonadotropin deficiencies may only 
become apparent with close monitoring of growth and 
puberty. Conversely, a history of TBI should be considered 
in children with short stature or delayed puberty. Although 
often transient, persistent endocrine dysfunction can occur, 
especially if onset is beyond 6  months to a year post-TBI. 
High clinical suspicion is crucial, especially in moderate-to-
severe TBI cases, to enhance clinical outcomes both acutely 
and long term.
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