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AHHOTauuA. AKTyanbHOCTb. ApTepuasnbHas TMNOTeH3NUs HeraTMBHO BAMAET Ha dyHKUMIO rnas. M3BecTHo, 4To «rnay-
KOMa» 1 «MOBbILEHHOE BHYTPUINa3Hoe AaBfieHne» He ABAATCA CUHOHUMaMW. [asHas runepTeH3nst MoXeT Habntogatb-
cA 6e3 NPM3HAKOB N1ayKoMbl, @ rfaykoMa MOXeT BO3HMKaTb 6€3 MOBbILWEHUS BHYTPUINasHOro AasneHus. MNoBbileHHoe
BI'[] He siBNnsieTcA 6€3yCNOBHbIM NPU3HAKOM rnaykoMbl. 3ToT dhakT nobyxaaeT uccnefoBaresniel U3yyatb Apyrme npuymHbl
rnaykomMaTo3Hou onTuyeckon Herponatuu. Lienb uccnegoBanus. VI3yuntb KNnMHMYECKOE TeUEHNE MayKOMbl C HU3KUM Od-
TanbMOTOHYCOM Y XuTenen [lywaH6e. MaTepuanbl u MeToabl. B xofe nccnepgoBaHus 6b1710 yCTaHOBAEHO, YTO Y 16,1% nauw-
€HTOB C HOPMOTEH3UBHOW rNayKoMoW Habntofanack aprepuanbHas runepteHaus, y 64,5% - aptepvanbHas TMNOTEH3UA U Y
19,4% - HopmanbHoe apTepuanbHoe gaBneHue. [MauneHTam 6b11M NpoBeAeHbl CTaHAAPTHbIE 06CNef0BaHNSA: GBUOMUKPOCKO-
nus, odTanbMOCKONKUS, UBMEPEHME OCTPOTbI 3PEHNS, FTOHNOCKOMMUS, NEPUMETPUS, TOHOMETPUSI U IXOBMOMEeTpUsi. TonepaHT-
Hoe faBrnieHue onpegensanu no metogy A.M. BogoBo30Ba, Mpu KOTOPOM NaLueHTbl Nosly4any cMecb rnuuepona-ackopbara
(50%-ro rnuuepuHa B fo3e 1,5 r/kr macchbl Tenla ¢ ackopbuHoBoi kucnotoi 0,1 r/kr). Mocne TpEXKpaTHOro 3aKarbiBaHWs
aHecTeTuKa usmepsinv B, ¢ nomolbto ToHomeTpa MaknakoBa (10 r) kaxable 30 MUHYT B TedeHue ogHoro Yaca. Jonyctu-
Mbl1 ypOBEHb 6bl1 ONpefeNéH Kak ypoBeHb, MPpU KOTOPOM MoKa3saTtenu faBfieHust cTabunusmpoBanucb. MHAeKC HenepeHo-
CMMOCTM paccynTbIBanCs Kak pasHuLia Mexxay TOHOMETPUMYECKUM U ToNlepaHTHbIM AaBneHneM. 06s13aTeNIbHbIM YCNOBUEM
AN BKIOYEHUs B UccrefoBaHue 6bl1o OTCYTCTBUE MPEALLECTBYHOLWMX Ta3epHbIX UAN XMPYPrMYeCcKUX BMeLIaTeNbCTB Ha
uccneayeMoM rnasy. Pesynbratbl u 3aknioueHue. M3 40 naumeHTos (80 rnas) yron nepegHei kKamepbl 6b11 OTKpbIT y 32 na-
umeHToB (64 rnasa) u 3akpbIT y 8 naumeHToB (16 rnas). OcTpoTa 3peHusi CHUXKanach Mo Mepe NPorpeccupoBaHus rnayKoMmbl,
npu aToM ocTpoTa 3peHus coctasnsana 0,9-1,0 B 14% rnas, 0,7-0,8 B 25%, 0,4-0,6 B 29% 1 0,1-0,3 B 32% rnas. AptepuanbHas
rMNOTEH3US HEraTUBHO BNIMSIET HAa COCYAUCTYHO CUCTEMY 1a3a, MPUBOAS K CY)XEHUIO NoNsA 3peHns. MUKPOCKOTOMbI 6bln
06HapY>XeHbl B HKHEM BHYTPEHHEM cerMeHTe y 57% naunMeHToB, OAMHOUYHbIE CKOTOMbI Habntoganucb y 13% naumeHToB
HOpMaJibHbIM apTepuasbHbIM AaBfieHNEM, @ HOCOBbIE CKOTOMbI 6blaiv 06HapyXeHbl y 30% 1L, ¢ HUSKUM apTepuasnbHbIM
AaBneHveM. Y nauneHToB B Bo3pacTe 40-49 net BI'[] 66110 3adukcrupoBaHo Ha ypoBHe 17+1,0 MM pT. CT. [Naykoma c HU3-
KWM BHYTPUINasHbIM AaBfieHneM XapaKTepuayeTcs paHHUM HayasioM U 3HaYMTeNbHbIMU U3MEHEHUSIMU, BKIIKOYaa ANCTPO-
(buryeckne n3MeHeHNs yrna nepefHen KaMmepbl, USBMEHEHUSI AUCKA 3PUTENIbHOrO HepBa U CYXXeHre nepudepuyeckoro nons
3peHus.

KnioueBble cnoBa: nepBuYHaaA OTKPbITOYrosibHaaA rjiaykomMa, rnaykomMa ¢ HUSKMM Oq)TaJ'IbMOTOHyCOM, apTepuanbHas
rMNoTeH3UA, apTepuasibHOe fAaBneHune.
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Abstract. Relevance. Arterial hypotension negatively affects eye function. It is known that 'glaucoma’ and ‘elevated
intraocular pressure' are not synonymous. There can be ocular hypertension without signs of glaucoma, and glaucoma can
occur without elevated intraocular pressure. Elevated IOP is not an absolute sign of glaucoma. This fact drives researchers
to explore other causes of glaucomatous optic neuropathy. Purpose of the study. To study the clinical course of glaucoma
with low ophthalmotonus among residents of Dushanbe. Materials and methods.The study established that 16.1% of
individuals with normotensive glaucoma had arterial hypertension, 64.5% had arterial hypotension, and 19.4% had normal
arterial pressure. Patients underwent standard examinations: biomicroscopy, ophthalmoscopy, visual acuity measurement,
gonioscopy, perimetry, tonometry, and echobiometry. Tolerant pressure was determined using A.M. Vodovozov's method,
where patients received a mixture of glycerol ascorbate, 50% glycerin at a dose of 1.5 g/kg body weight, with ascorbic acid 0.1
g/kg. After three cycles of dicainization, IOP was measured with a Maklakov tonometer (10 g) every 30 minutes for one hour.
The tolerance level was established as the level at which pressure readings stabilized. The intolerance index was calculated
as the difference between tonometric and tolerant pressures. A mandatory condition for inclusion in the study was the
absence of prior laser or surgical interventions on the examined eye. Results and conclusion. Among 40 patients (80 eyes),
the anterior chamber angle was open in 32 patients (64 eyes) and closed in 8 patients (16 eyes). Visual acuity decreased
with the progression of glaucoma, with visual acuity of 0.9-1.0 in 14% of eyes, 0.7-0.8 in 25%, 0.4-0.6 in 29%, and 0.1-0.3 in
32% of eyes. Arterial hypotension negatively affected the vascular system of the eye, leading to a constriction of the visual
field. Microscotomas were detected in the lower inner segment in 57% of patients, single scotomas were observed in 13% of
patients with normal blood pressure, and nasal scotomas were found in 30% of individuals with low blood pressure. In patients
aged 40-49 years, IOP was recorded at 17+1.0 mm Hg. Glaucoma with low intraocular pressure is characterized by early onset
and significant changes, including dystrophic changes in the anterior chamber angle, optic disc alterations, and peripheral

visual field narrowing.
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Relevance. The relationship between blood pressure
(BP) and ophthalmotonus has long attracted the
attention of ophthalmologists. Observations have shown
that among residents of Tajikistan's capital, people
with relatively low blood pressure predominate. Arterial
hypotension negatively affects eye function. More than
106 million people suffer from glaucoma, with over
three million becoming blind as a result (WHO report,
Quigley HA, Dr. Tedros, 2019). The issue of glaucoma
with low ophthalmotonus is not sufficiently covered, and
the available information is scarce and contradictory.
The frequency of this pathology in primary open-angle
glaucoma (POAG) ranges from 11 to 50%, according to
various authors. In Russia, the frequency of glaucoma
with low ophthalmotonus is 27.2% (Abramova T.V. et al.,
2019), and in Central Asia, it reaches 28% (WHO 2019).
This is due to the polymorphism of the clinical picture
and the lack of uniform diagnostic criteria. The hidden
course of the disease leads to rapid visual function
loss. Early detection of GNO and subsequent clinical
observation with systematic therapy help stabilize the
process.

Risk factors for glaucoma include circulatory
disorders, high or low blood pressure, orthostatic
hypotension, excessive nighttime BP reduction, and
Raynaud's syndrome. Refractive errors such as hyperopia
and myopia increase the risk of glaucoma. There is no
consensus on the role of diabetes mellitus in primary
open-angle glaucoma pathogenesis. Some authors
consider diabetes mellitus a risk factor, while others
note no connection. Optic neuropathy progression is
more pronounced in myopic patients. Among glaucoma
patients, myopia cases from —1.0 to —5.0 diopters are
2-6 times more common than among healthy individuals.

Thinning of the cornea is also considered a risk factor
for glaucoma development and progression due to
its influence on the true level of intraocular pressure.
Individuals with corneal thickness below 520 microns
are at increased risk of primary open-angle glaucoma.
A direct connection between corneal thickness and the
condition of the lamina cribrosa has been suggested.
Corneal thickness decreases by 40 microns with age,
increasing glaucoma risk by 71%. The optic nerve head
size is also important in glaucoma development. It was
found that with each decade of life, the horizontal ratio of
optic disc diameter and disc excavation (C/D) increases
by 0.1, raising the risk of glaucoma by 32%. Larger optic
nerve heads are more likely to be damaged, but they also
contain more nerve fibers, providing a structural reserve.

According to A.P. Nesterov, «the more developed
the vascular network and supporting tissue of the
optic nerve head, the more resistant it is to increased
IOP. Proponents of the vascular nature of optic nerve
atrophy believe that increased IOP damages the 3rd
retinal neuron due to ischemia caused by compression
of vessels supplying the optic nerve head».

Purpose of the study. To study the clinical course
of glaucoma with low ophthalmotonus in residents of
Dushanbe.

Materials and methods. The study was conducted
in the eye department of the State Institution
National Medical Center of the Republic of Tatarstan
«Shifobakhsh».

Inclusion criteria:

+  Age 18 and older

+ Patients with primary glaucoma with low
ophthalmotonus at the initial, developed, and advanced
stages.
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Exclusion criteria:

+  Age 0-17 years

+  Diagnosis of secondary glaucoma or glaucoma
with high I10P

Forty people (80 eyes) were under our supervision.
In 18 patients (36 eyes), glaucoma with low
ophthalmotonus was detected, in 6 (12 eyes) - POAG
at various stages, and in 16 patients (32 eyes) with
different blood pressure levels. All subjects were aged
42 to 82 years. Women — 28 (70%) aged 43 to 79, men
- 12 (30%) aged 42 to 82.

The patients included in the study were distributed
into groups as follows: the group with the initial stage
of GNO included 34 individuals (42 eyes) aged 42 to
72 years, with an average age of 6318.0 years. The
group with an advanced stage of GNO consisted of 19
patients (16 eyes) aged 65 to 79 years, with an average
age of 7046.2 years. Additionally, 26 individuals (22
eyes) with an advanced stage of the glaucomatous
process were aged 62 to 82 years, with an average age
of 7316.4 years.

The diagnostic criteria for normal pressure
glaucoma were as follows: changes in the optic nerve
head (ONH) and visual field typical of glaucoma;
intraocular pressure (IOP) without treatment within
the average statistical norm but exceeding the value
of individually tolerable pressure; an open anterior
chamber angle during gonioscopy; and the absence
of any secondary causes of glaucoma. All patients
with normal tension glaucoma were examined by
a physician. Based on the data obtained, arterial
hypertension was found in 16.1% of patients with
normotensive glaucoma, arterial hypotension in 64.5%,
and arterial normotension in 19.4%.

The patients underwent standard research
methods, including biomicroscopy, ophthalmoscopy,
visometry, gonioscopy, perimetry, tonometry, and
echobiometry. Tolerant pressure was also determined
using A.M. Vodovozova's method. The patient was
given a mixture of glyceroascorbate (glycerol 50% at
1.5 g/kg body weight) and ascorbic acid (0.1 g/kg).
After three applications of dicainization to the eyes,
IOP was measured with a Maklakov tonometer (10 g)
an hour later, and then every 30 minutes until the values
were recorded and this level was found to be tolerable.
The intolerance index, calculated as the difference
between tonometric and tolerance pressures, was
used as an indicator. A prerequisite for inclusion in the
study was the absence of a history of laser or surgical
interventions on the studied eye.

State of the Anterior Chamber Angle in Patients
with GNO. Of the 40 patients (80 eyes) studied, the
anterior chamber angle was open in 32 patients (64
eyes) and closed in 8 patients (16 eyes).

State of Visual Acuity in Patients with GNO: As
glaucoma progresses, the visual field narrows. The
following data were observed: narrowing of the visual
field by 50-100 degrees in 42 eyes (52.5%); 100-350
degrees in 16 eyes (20%); and more than 350 degrees
in 22 eyes (27.5%).

1The state of the peripheral visual field in patients
with GNO. Arterial hypotension negatively affects the
vascular system of the eye, which leads to a narrowing
of the visual field. According to A.P. Nesterov, “the more
developed the vascular network and supporting tissue
of the optic nerve head, the more resistant it is to the
effects of increased IOP. Proponents of the vascular
nature of optic nerve atrophy believe that increased

Table 1. The gender distribution of the patients

Floor Quantity Age r

Men 70% (28) 43-79 <0.001 (p =0.000;
Women 30% (12) 42-82 df =1; 2 =17.45)

Table 2. Stages of glaucoma, number and age of patients

Type of glaucoma Number of eyes Age r

Initial stage of GNO n=42 (52.5%) (aveFr?gz :;;%;fggif:ars) >0.05 (=0.216; df =1; 2 =1.53)
Advanced stage of GNO n=16 (20%) (aveFr?g”; :S;%fggifars) >0.05 (=0.210; df =1; 2 =1.53)*
Advanced stage of GNO n=22 (27.5%) (aveFrfng :;;‘;gfg;isars) >0.05 (=0.324; df =1; x2 =0.97)*

Table 3. Stages of glaucoma

and the number of patients’ eyes

Type of glaucoma Number of eyes r
Initial stage of GNO

n=42 (52.5%) >0.05 (=0.216; df =1; 2 =1.53)
Advanced stage of GNO n=16 (20%) >0.05 (=0.210; df =1; Y2 =1.53)*
Advanced stage of GNO n=22 (27.5%) >0.05 (=0.324; df =1; Y2 =0.97)*
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IOP causes damage to the 3rd retinal neuron due to
ischemia, which occurs due to compression of the
vessels providing blood supply to the head of the optic
nerve.

Microscotomas were detected in 57% of patients
in the lower internal segment, single scotomas
were observed in 13% of patients with normal blood
pressure, and nasal scotomas were observed in
30% of patients with low blood pressure. Indicators
of tolerant and tonometric I0P in patients with GNO.
When studying tolerance pressure in subjects aged
40-49 years, an I0P of 17+1.0 mm Hg was recorded.
Art., and when studying tonometric pressure, IOP was
2141.0 mm Hg. Art. In patients aged 50-59 years, when
measuring tolerant pressure, the IOP was 19+1.0 mm
Hg. Art., and the level of tonometric pressure is 23+1.0
mm Hg. Art. In subjects aged 60-69 years, the tolerant
IOP was 21+1.0 mm Hg. Art., and tonometric IOP -
24+1.0 mm Hg. Art. In the examined individuals aged
70-80 years, when measuring tolerance pressure, the
IOP indicator was 23+1.0 mm Hg. Art., and tonometric
IOP was 26+1.0 mm Hg. Art. Based on the above data,
we can conclude that the level of tolerant pressure is
lower than tonometric pressure, although it is within the
average statistical norm. Condition of the optic nerve
head and visual field in patients with GNO. Optic disc
atrophy was observed in 17 patients, optic disc drusen
- in 8 patients, ischemic neuropathy was observed
in 10 patients, neuritis — in 5 examined individuals.
Comparison of the magnitude of optic disc excavation
depending on the field of view in patients with GNO
showed that as excavation of the optic disc increases,
the field of vision narrows. A comparison of ocular
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