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Introduction: The issue of diagnostic division of age-related ocular hypertension (AOH) and open-angle glaucoma (OAG) 
today is one of the most important questions in practical ophthalmology. AOH is not actually a disease and is physiologically 
necessary to maintain intraocular metabolism with age. AOH is a physiological response of the eye to the gradual aging 
process of its structures, which leads to a continuous smooth increase in rigidity of the sclera, a decrease in its permeability 
and a gradual response to the growth of intraocular pressure (IOP). Similarly, arterial hypertension develops due to increased 
vascular rigidity. However, the classical OAG is a pathological condition, when the aging of the eye structures is ahead of the 
usual aging. The aging processes of the eye at OAG become abrupt: the rigidity of the sclera increases sharply by 1.5-3 times, 
in response IOP grows abruptly [1-3]. The practical physician is often experiencing significant difficulties with the diagnostic 
attempts to distinguish AOH from OAG. After all, reliable IOP means for healthy eyes with AOH and standards for eyes 
with OAG are not actually developed. Until recently, it was not even possible to determine which range of the true IOP norm 
belonged to the patient's eye at a young age: low (9-12 mmHg), average (13-16 mmHg) or high (16-22 mmHg). Therefore, 
the doctor is often forced to use the mythical "average pressure in the hospital", prescribing treatment without taking into 
account the rate of true IOP in young patients. In addition, there are no baroreceptors in the eye, so the eye does not control 
the pressure, but controls its volume with the help of mechanoreceptors and prostaglandin receptors of the sclera [4,5]. For a 
number of objective reasons in the conditions of evidence-based medicine archaic criterion of "IOP level" is no longer reliable 
[2,3,6]. For example, the levels of IOP in AOH  in the eyes of the high-range IOP in youth or in the eyes of early stage OAG 
with low-range standards  of IOP in youth, IOP can often be the same, although changes in the visual field and excavation of 
the optic disc would not be detected. And it is almost impossible to distinguish AOH and OAG from each other by means of 
traditional differential diagnostics. As a result, the doctor is often forced to prescribe antihypertensive drugs in both cases. 
However, pathogenetically poorly justified reduction of IOP in the eye by any of the known methods by 20, 30 or 40% worsens 
the metabolism of intraocular structures, accelerates their aging and creates prerequisites for the transition of AOH to OAG. 
In fact, we are using traditional methods of treatment to accelerate the transition of AOH to OAG, as well as the progression 
of OAG into developed stages. To reverse these negative trends new methods of differential diagnosis and treatment will need 
to be developed and implemented.

Material and Methods: The first group consisted of patients with AOH under the age of 75 years, a total of 326 healthy 
eyes with a high-range of IOP in youth. The second group consisted of patients aged 55-76 years with primary OAG, a total 
of 75 glaucomatous eyes with a low-range of IOP in youth. The level of current true IOP in both groups at the time of the 
examination was 23-28 mmHg For the differential diagnosis we used the modified pneumatic analyzer ORA, whose computing 
platform was thoroughly upgraded [1,3,7-8]. This allowed the Koshits-Svetlova method to determine in vivo the volumetric 
rigidity of the fibrous sheath of the eye (FSE), the true IOP according to Goldmann, the IOP level in youth, the belonging 
of the eye to the low-range, average, or high-range IOP rates, as well as the parameter introduced by us – scleral fluctuation 
(SF) [1-3,5,7-10]. In Pic. 1 the scheme shows measurement of physiological parameters of FME using our technique. SF is a 
new functional parameter in ophthalmology, which characterizes the ability of the sclera to restore its original shape after the 
pneumatic impact. SF also characterizes the functional ability of F to directly participate in the outflow of intraocular fluid, 
due to the retaliatory reduction of the internal volume of FSE with the help of pre-stretched elastic collagen fibers of the sclera 
and myofibroblasts. 
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Results: The increase in rigidity and decrease in scleral fluctuation with age are presented in table 1. A comparison of the 
values of the rigidity of FSE in healthy and glaucomous eyes within a close age group reveals significantly higher level of 
stiffness in glaucomous eyes than in healthy and, consequently, a lower level of fluctuations of the sclera (Pic.2).

Pic.1. Change in the force of the air jet impact on the cornea and the response change in its shape during the measurement of rigidity and 
fluctuations of the sclera using the ORA air analyzer in the Koshits-Svetlova technique.

Phase 1. Increase in the volume of the sclera due to displacement of intraocular liquid under the cornea. The rigidity of the sclera prevents this 
increase in volume. 

Phase 2. Restore the shape of the cornea using the elastic structures of the sclera.

Table 1

Pic. 2. Values of rigidity of the fibrous layer of the eye and fluctuations of the sclera in healthy eyes with 
age-related ocular hypertension and eyes with glaucoma in early stage [1,7,10].
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In the eye with OAG age-increased rigidity of the sclera superimposes the processes of accelerated aging of FSE, which leads to 
abrupt jump in rigidity and a significant reduction in the functional capacity of the sclera to fluctuate. This significantly reduces 
viscoelastic and functional properties of FSE in general. Moreover, the level of FSE rigidity in the glaucomatous eye already in 
the early stages of OAG significantly exceeds the levels of rigidity compared to healthy eyes with AOH in the elderly. But the 
most important thing is that the regions of finding representing the rigidity and fluctuation (Pic. 2) for AOH and OAG do not 
intersect anywhere. This allows reliably and objectively diagnose AOH or OAG separately from each other.

Discussion: It became clear that the development of norms/standards of rigidity and fluctuation of the sclera for healthy 
and glaucomatous eyes from the point of view of the physiology of the eye is much more effective than the development of 
standards for uncontrolled levels of IOP in the eye. After all, the fluctuation and rigidity directly characterize the current 
functional state of the FSE, which must be maintained independently if this is the prevention of AOH or the treatment of OAG. 
So restoration or maintenance of functional fluctuations of the sclera is pathogenetically justified method of treatment of the 
OAG or prevention of the AOH. This will ensure functional state of intraocular exchange of aqueous humor by maintaining 
the level of scleral fluctuation not less than 50-60% of the norm. Targeted reduction of rigidity of the sclera or the current IOP 
must ensure the maintenance of the scleral fluctuations at physiologically reasonable level [11,12].
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