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irremediable loss of the ganglionic cells of the retina. From numerous
studies aiming at pathogenetic identification of the mechanism it
emerges that it is sometimes associated with other pathologies and
in particular with endocrine ones. Besides, the eye in its components
presents various receptors for different hormones (Table 1) that
account for its involvement in many endocrinopathies.
Particularly numerous are studies aiming to underline a correlation
between thyroid pathology, particularly hypothyroidism and
glaucoma. Girkin et al[1] observed that subjects with hypothyroidism
present a greater risk of developing glaucoma. Cross too[2], in a study
on 12,376 patients, noticed that glaucoma affected 6. 5% of subjects
with thyroid pathology. By contrast, Ozturk[3] believes that the higher
frequency of glaucoma in hypothyroid subjects is not due to the
hormonal deficit but to the age of these subjects, over fifty, the age of
highest frequency of the glaucoma.
No less numerous are studies carried out in subjects with type
2 diabetes mellitus, which highlight the high frequency (4. 5%) of
primary open-angle glaucoma (POAG) among these patients[4,5]. This
increased prevalence may nevertheless only be apparent in that, as
maintained by some authors, it is due to overestimation on account of
the more frequent ophthalmological examinations to which diabetic
patients are submitted. Other studies, however, have suggested that
this type of bias cannot entirely explain the positive association
between diabetes and the risk of glaucoma[6,7].
The effect of corticosteroid hormones on intraocular pressure (IOP)
is an incontrovertible datum. The fact is that use of these, through
either a general or an ocular pathway, especially for a period of some
length, can involve an increase in IOP, above all through alterations
to Schlemm’s trabecular network where receptors for these hormones
have been highlighted. In the literature, recently, cases of glaucoma
onset have also been reported in patients with Cushing’s syndrome[8].
Although the eye participates in hypophyseal pathology, especially
in cases of increased secretion of GH[9,10,11], a glaucomatous pathology
in subjects with acromegaly is exceptional. The hypothesis that GH
could favour the onset of POAG, formulated by Greco and coll[12],
has not found confirmation, and the finding of increased values of
IOP in subjects with acromegaly, reported in the past few decades, is
probably to be connected to variations in the thickness of the cornea

ABSTRACT
On the basis of the literature data the relationships between chronic
open-angle glaucoma, endocrinopathies and nocturnal apnoea
syndrome are re-examined. It is assumed that the onset of glaucoma
in different endocrinopathies has an only pathogenetic mechanism:
OSAS.
Key words: Open-angle glaucoma; Acromegaly; Hypothyroidism;
Cushing syndrome; Diabetes mellitus type 2; Obstructive sleep apnea
syndrome
© 2016 The Author. Published by ACT Publishing Group Ltd.
Morreale-Bubella R. Glaucoma Chronic Angle-Open,
Endocrinopathy and Obstructive Sleep Apnea Syndrome: Fortuitous
Association or Interaction? International Journal of Ophthalmic
Research 2016; 2(3): 159-161 Available from: URL: http: //www.
ghrnet. org/index. php/ijor/article/view/1654

REVIEW
Chronic open-angle glaucoma, the main cause of irreversible
blindness, is a neurodegenerative illness characterized by
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Table 1 Distribution of the hormonal receptors in the structures of the eye.
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The role of OSAS among the risk factors of open-angle
glaucoma[18] is now consolidated in the literature and a study by
Lin CC et al[19] highlighted the fact that the risk of a subsequent
diagnosis of glaucoma during a 5-year follow-up clearly increased
in comparison to a population of comparable age and ethnic
characteristics. The potential association between OSAS and
glaucoma may depend on repeated nocturnal episodes of transitory
hypoxemia with increased vascular resistance and consequent
impairment of perfusion of the head of the optic nerve and its
oxygenation, above in glaucoma with normal or low IOP. The fact
is that in this form, even more than in the form associated with high
IOP, reduction in arterial tension involves reduction in perfusion,
favouring the onset of apoptosis of the ganglionic cells.
In glaucoma associated with an increase in IOP, OSAS may act,
instead, by further increasing IOP through an increase in sympathetic
tone and an alteration of the architecture of sleep[13,20].
Hence the increased frequency of glaucoma during
endocrinopathies would not be an accidental coincidence, but, on the
contrary, a component of the endocrinopathy, which would play its
role both directly and, above all, by triggering the onset of OSAS.
Hence chronic open-angle glaucoma is confirmed not to be a
single illness but a heterogeneous group of optic neuropathies all
characterized by progressive degeneration of the optic nerve with
irreversible loss of sight.
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Figure 1 Pathogenetic hypothesis of the POAG during endocrinopathies.

induced by the GH, which were not taken into account.
If the relationship is undisputed between endocrinopathy and
glaucoma, extremely controversial is the pathogenetic mechanism,
although the presence of hormonal receptors in Schlemm’s
trabecular network could explain the increase in IOP at least in some
endocrinopathies.
In the case of diabetes mellitus, moreover, the metabolic disorder
could act with a complex mechanism, at the basis of which there are
probably anomalies of the small vessels, with consequent damage
to the optic nerve and the nervous fibres as well as to the retinal
ganglionic cells, with acceleration of their apoptosis. Confirming this
hypothesis, some studies[4] stress the importance of the duration of
diabetes, which significantly proves to be associated with an increase
in the prevalence of glaucoma.
In the last years of the past century stress was laid on the
importance of pressure disorders in subjects with Obstructive Sleep
Apnoea Syndrome (OSAS)[13], for which, as is well known, endocrine
pathology is one of the predisposing conditions. The fact is that the
functional alterations of almost all the endocrine glands (pituitary,
thyroid, adrenal capsules, ovary, pancreas) involve an increase in
bodily weight with accumulation of fat, above all in the organs that
favour frequent episodes of collapse of the upper airways during
sleep.
In acromegaly there is an elevated prevalence of sleep apnoea, as
underlined by Hernandez-Gordilo et al[14], and equally high values
(80%) are reported by Tsoi UA et al[15].
The association between hypothyroidism and OSAS is confirmed
by variois studies and particularly by Ozcan KM et al[16], who in a
group of 203 patients with OSAS noticed the presence of clinical or
subclinical hypothyroidism in 12. 77% of patients.
There are more and more numerous studies that stress that between
OSAS and type 2 diabetes mellitus there is a two-way relationship
with additive or synergic effects. In a recent review of the literature,
Greco and Spallone[17] noticed that OSAS involves the appearance
of insulin resistance that precedes both reduced tolerance to
carbohydrates and diabetes proper and that the severity of the latter is
related to the severity of the OSAS.
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