
without hormone deficiencies.4,11-13 Agha reported 
hormonal outcome in 102 consecutive TBI survivors 
6 to 36 months after the event, clinical evaluation 
of patients being carried out via a questionnaire re-
lated to the Quality of Life as a measure of growth 
hormone deficiency (AGHDAQol).11 There were no 
differences in quality of life between GH deficient 
and GH sufficient patients. Leal-Cerro selected pa-
tients with a custom-made questionnaire; although 
no data regarding the questionnaire were provided 
33% of the patients showed no signs or symptoms 
of hypopituitarism according to the questionnaire. 
Of the remainder, 24.7% showed some form of hy-
popituitarism upon testing8. To date, the majority of 
studies have failed to identify clinical predictors of 
pituitary dysfunction.3,4,7-9,12 However, Bondanelli et 
al found a relationship between pituitary dysfunction 
and the severity of the BI evaluated by the GCS,5 
while Benvenga, in a retrospective review, found an 
association of the occurrence and the duration of 
coma with the severity of the BI.1

Clinical evaluation of hypopituitarism is difficult 
because signs and symptoms may be subtle and unspe-
cific and may mimic the neuropsychological sequellae 
of TBI.10,14 Besides, clinical characteristics of mild 
hypogonadism, hypothyroidism or hypoadrenalism, 
or mild general hypopituitarism may be difficult to 
recognize. This is the reason why universal screening 
with baseline hormonal assessment seems to be the 
most reasonable approach.3,10 Furthermore, efforts 
should be made in future clinical studies to define 
clinical characteristics of hypopituitarism in patients 
with TBI and to identify clinical variables that may 
predict pituitary dysfunction. Since hypogonadism, 
hypoadrenalism and hypothyroidism are easier to 
diagnose than growth hormone deficiency (GHD) 
with basal testing, it is important to define a clinical 
protocol to determine which patients will benefit from 
GHD screening. In the absence of a simple validated 
questionnaire of hypopituitarism, the AGDAQoL test 
may be a useful tool, albeit non-specific, to identify 
low quality of life that may be due to GHD, which 
is the most prevalent pituitary deficiency 12 months 
after TBI.4,15

In summary, universal hormonal screening should 
be conducted in all patients with moderate-to-severe 
TBI, in all patients with SAH and in any degree of 

TBI when there is clinical suspicion. Patients in the 
vegetative state who are unlikely to benefit from 
hormone therapy are excluded from non-vital hor-
mone assessment. It is advisable that a short clinical 
scale for hypopituitarism evaluation be defined. 
The AGHDAQoL may be useful in quality of life 
evaluation.

How should patients be evaluated?

Baseline hormonal testing should be performed 
in all patients. Screening for hypopituitarism will 
include tests listed in Table 1 with the following 
considerations:

A. Pituitary-gonadal axis

The pituitary-gonadal axis in men is evaluated 
with LH, FSH and testosterone. In women with a 
history of regular menstrual periods, no assessment 
is needed; however, in women with menstrual prob-
lems or amenorrea, LH, FSH and estradiol have to 
be measured.

B. Pituitary-adrenal axis

Pituitary-adrenal evaluation is performed with 
early morning plasma cortisol measurement. Cut-off 
values for the diagnosis of adrenal insufficiency are 
different in the acute admission phase from those 
in outpatient evaluation. Acute cortisol levels <200 
nmol/L (7.24 µg/dl) suggest ACTH deficiency and 
replacement therapy is indicated; between 200 and 
400 nmol/L (14.5 µg/dl), clinical judgement should 
be applied to decide which patients need treatment16. 
After 3-6 months, baseline cortisol under 98 nmol/L 
(3.5 µg/dl) is diagnostic of hypoadrenalism, over 285 
nmol/L (10 µg/dl) rules out adrenal deficiency and 
between 3.5 and 10 µg/dl requires provocative test-

Table 1. Screening for hypopituitarism 3-6 months after brain 
injury

Axis Measurements

Gonadal LH*, FSH*, testosterone (men) or estradiol (wom-
en)*

Adrenal Baseline cortisol

ACTH stimulation test when low cortisol (see text)

Thyroid TSH, free T4, free T3

*(Not needed in eumenorrheic women)




