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Pituitary tumors can be treated effectively in the vast
majority of cases. Surgical adenomectomy (mostly
transsphenoidal), medical treatment (with dopamine ago-
nists, somatostatin analogs, GH receptor antagonists),
radiotherapy, or a combination of these treatment modali-
ties will result in long-term remission rates of more than
90 % [1]. However, despite being considered cured by the
medical community because long-term remission has been
achieved, many patients with pituitary adenomas encounter
persistent morbidity in the face of near normalization of
mortality. The morbidity includes both physical and psy-
chological impairments, and is accompanied by reduced
quality of life. Therefore, these patients cannot be consid-
ered really cured, a feature that has regained much atten-
tion, especially during the last decade [2]. The awareness
that the effects of the pituitary tumor and/or of its treatment
may be long lasting despite cure of the tumor per se raises
questions as to the mechanisms responsible for these long-
lasting effects. It is now generally accepted that hypopi-
tuitarism, intrinsic imperfections of endocrine replacement
therapy, and persistent effects of previous hormone excess
on the central nervous system may all affect long-term
morbidity, general well being, and mortality [3].

It cannot be sufficiently emphasized that endocrine
control of the central nervous system is fundamental for
normal neuropsychological function. Cognition, mood,
behavior, and personality may all be affected in patients
with pituitary disease, but also by its treatment by
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disrupting the connections between the prefrontal cortex
with other limbic structures, which impairs the behavioral
control exerted by the prefrontal cortex on the limbic
system [4]. Limbic structures like the hippocampus and the
prefrontal cortex, highly express glucocorticoid receptors
but are also rich in GH and IGF-1 receptors [5, 6]. This
suggests that these brain structures are also particularly
vulnerable in states of severe growth hormone (GH) defi-
ciency, or GH excess as is present in acromegaly. In
accordance, impaired cognitive function, psychopathology,
and maladaptive personality have all been documented in
patients with active acromegaly [7]. In addition, substitu-
tion of GH deficient adult patients with recombinant human
GH resulted in a rapid and sustained amelioration of cog-
nitive functioning [8].

It has now become apparent that neuropsychological
dysfunction may persist in patients treated for pituitary
adenomas even after many years of remission. For
instance, 36 % of the patients that were considered cured
from acromegaly showed elevated scores for anxiety and
depression [9]. At present, the number of reported patients
that underwent neuropsychological evaluation after being
considered adequately treated for acromegaly is still lim-
ited. Most studies evaluating cognitive function found
worse scores on memory and executive functioning both in
patients treated for acromegaly and for non-functioning
adenomas, when compared to controls [10-14]. In the
cohort of patients successfully treated for acromegaly at
our center, cognitive function did not differ between
acromegaly patients and matched controls or between
acromegaly patients and patients treated for non-function-
ing adenomas [15]. Differences in the duration of disease
remission, and the heterogeneity between the patient
groups might explain, at least in part, the differences
observed between the studies.

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s12020-015-0736-1&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s12020-015-0736-1&amp;domain=pdf

524

Endocrine (2015) 50:523-525

In addition to cognition, behavior and mood also seem
to be affected despite long-term remission. Increased
anxiety-related personality traits were found in both
uncontrolled and controlled patients with acromegaly and
non-functioning adenomas, when compared to healthy
controls. In addition, acromegaly was associated with
reduced impulsivity and novelty seeking behavior [16]. In
accordance, patients considered to be cured from acrome-
galy from the Leiden series appeared to have more psy-
chopathology and maladaptive personality traits when
compared to both patients treated for a non-functioning
pituitary tumors and healthy controls [15].

In this issue, Crespo et al. [17] report on important data
about decision making in patients with acromegaly and
long-term disease control. They observed impaired deci-
sion-making strategies, which appeared to be related to
affective alterations. These findings are both important and
intriguing, first of all because in clinical practice, the
finding that decision making and memory are related to
anxiety and depression has not yet received sufficient
attention. Both anxiety and depression affect cognitive
functioning, as can be assessed for instance using the lowa
Gambling Task: two recent reports independently docu-
mented a clear association between decision making and
psychopathology both in healthy individuals and in patients
with anorexia nervosa [18, 19]. The association is of par-
ticular interest because this implies that interventions
aimed at improving anxiety and/or depression might
improve cognitive performance, and consequently general
well being. A recent study in patients with acromegaly
even demonstrated superiority of psychopathology over
biochemical control in predicting impaired quality of life
[20].

In addition, it appears that also other factors like coping
strategies and illness perceptions of patients treated for
pituitary adenomas are related to psychopathology, and
consequently may also affect quality of life after long-term
remission. Patients treated for Cushing’s disease, for
acromegaly, and for non-functioning pituitary adenomas
displayed different and less effective coping strategies
when compared to controls [21]. Illness perceptions were
negatively affected in patients after remission for both
acromegaly and Cushing’s disease, and were strongly
related to quality of life [22].

We all acknowledge with our own subjective experi-
ences in routine clinical practice that there are subtle dif-
ferences between the personalities of patients cured from
acromegaly and those of patients with other pituitary dis-
eases. However, clinical endocrinologists are not trained to
detect subtle manifestations of psychopathology and mal-
adaptive personality traits. Therefore, the multidisciplinary
approach should not only be reserved for the diagnosis and
initial treatment of patients with pituitary adenomas, but
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also during long-term follow-up, preferably on a periodical
basis. Such a multidisciplinary evaluation should include,
amongst others, a neuropsychological evaluation after
optimal hormone replacement and disease control.

Most importantly, this implicates that treatment goals
for the vast majority of patients with pituitary adenomas
will shift from long-term cure to long-term care. Further
research is therefore needed to get more insight into these
factors of influence on neuropsychological functioning,
including the extent of reversibility of hormone excess
syndromes. The fact that coping strategies are altered
despite long-term remission and illness perceptions are
affected, strongly suggests that, besides neuropsychologi-
cal evaluation and care, long-term care should also incor-
porate self-management interventions that might help
improve quality of life.
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