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hypopituitarism. Thirty-nine patients (42%) had one 
abnormal axis (20 GH, 13 adrenal, 4 gonadal and 2 
thyroid) and seven (7.6%) had multiple abnormal 
axes. Of the seven patients with multiple abnormal 
axes, four had two abnormalities (GH and adrenal), 
one had three (GH, adrenal and gonadal) and two 
all four pituitary axes affected. The most vulnerable 
hypothalamic-pituitary axes were somatotropic and 
adrenal, while gonadal and thyroid axes were less 
frequently affected. Disturbances of the posterior 
pituitary were not encountered. Overall, half of the 
patients investigated one or more years after SAH 
presented with insufficiency of one or more anterior 
pituitary axes. The history of cerebral vasospasm and 
hydrocephalus during acute SAH was predictive for 
neuroendocrine dysfunction in the chronic phase.

Hypopituitarism may be the acute or chronic 
consequence of TBI and SAH.1-8,12 The first large 
multicenter study on SAH patients was carried out 
by Aimaretti and colleagues who investigated 40 
patients three months after SAH and diagnosed a 
variable degree of hypopituitarism in 37.5% of the 
patients.5 In contrast to TBI, pituitary deficits after 
SAH are more often isolated than multiple and 
panhypopituitarism has not been reported. The most 
frequently affected pituitary axes in SAH survivors 
are the somatotropic axis and adrenal axis, as in our 
study.1-6 Secondary hypogonadism was diagnosed in 
13% of patients, while secondary hypothyroidism was 
less frequent, diagnosed in up to 7.5% of SAH sur-
vivors.5 The diversity in the results of various studies 
following SAH may be attributed to differences in the 
methods used in the evaluation of neuroendocrine 

function, particularly concerning the somatotropic 
and adrenal axes. In TBI and SAH patients the most 
frequently affected axis is the somatotropic.1-8 Various 
tests have been used to diagnose GH deficiency, such 
as IGF-I determination and stimulatory tests (ITT 
and GHRH+arginine test).1-8 The role of IGF-I in 
the diagnosis of adult GHD has been confusing due 
to the complexity of the regulation of IGF-I synthe-
sis.23 A considerable overlap exists in IGF-I levels 
between normal subjects and patients with GHD.24 
Serum IGF-I levels might be normal even in patients 
with total anterior hypopituitarism. However, despite 
the low diagnostic sensitivity of this parameter, very 
low levels of total IGF-I can be considered definitive 
evidence of severe GHD in a remarkable percent-
age of hypopituitary patients who could therefore 
skip provocative testing of GH secretion.25 In our 
study, serum IGF-I measurements in adult patients 
investigated for possible GHD were compared with 
decade-based normative data and levels of IGF-I 
lower than the normative data were considered ab-
normal. Dimopoulou and colleagues found GHD in 
37% of SAH patients based on low IGF-I level.3 The 
most common alteration in their and our study was 
a diminished secretion of GH, as reflected by the 
finding of low IGF-I levels. We found IGF-I levels 
below decade-based normative data in 29% of SAH 
patients and identified the cerebral vasospasm dur-
ing the acute phase of SAH as a risk factor for low 
IGF-I level in these patients. The studies in which a 
stimulatory test for GH was used revealed that 20-
22% of SAH patients were GHD.2,4 In our patients 
low IGF-I levels, particularly in those with IPHA, 

Table 3. Hormonal analysis in patients with various localizations of the aneurysm

ICA MCA ACoA VB

N 32 (34.4%) 30 (32.3%) 22 (23.7%) 9 (9.7%)

T4 (nmol/l) 113.8 ± 4.5 106.1 ± 4.4 102.9 ± 5.9 106.2 ± 8.6

Testosterone (male, nmol/l) 21.0 ± 1.7 18.2 ± 5.2 19.6 ± 2.8 13.8 ± 0.9 b 

Cortisol (nmol/l) 276.1 ± 20.7 303.5 ± 29.3 297.2 ± 28.5 331.9 ± 45.1

Prolactin (mU/l) 267.1 ± 23.6 247.6 ± 23.6 356.6 ± 68.5 202.6 ± 30.0

IGF-I (ng/ml) 109.5 ± 14.0a 162.9 ± 19.4 147.4 ± 28.7 126.2 ± 30.4

Descriptive statistics for continuous variables are presented as mean value  SE
ap <0.05 ICA vs MCA, bp < 0.05 ICA vs VB
ICA: Internal Carotid Artery, MCA: Middle Cerebral Artery, ACoA: Anterior Communicating Artery, VB: Vertebrobasilar Ar-
tery




