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Hypertension is a major risk factor for cardiovascular disease and mortality, which is
one of the major public health problems worldwide. Hypertension causes a number of
pathophysiological ocular modifications that significantly affect the retina, choroid and
optic nerve circulations, which lead to a number of ocular defects. The retina is the only
site in the body where the microvascular can be directly tested, providing valuable
information about hypertension associated with systemic risks. In the process of
circulatory disorders in the capillaries, degeneration of the nervous tissue occurs, which
is especially sensitive to any negative changes in metabolism.
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Materials and research methods. In the
group of patients with hypertension and
coronary artery disease, the ejection fraction
(EF) was compared with ophthalmological
parameters to identify the relationship
between the microcirculation of the eye and
the contractility of the heart. The study
revealed correlations between
echocardiographic ejection fraction (EF) and
ophthalmic parameters. Thus, in the control
group, the ejection fraction (EF) was > 55%. In
patients of the first group before stenting, EF
was reduced to 49% and averaged 52.1+2.3%.
3 months after stenting, EF increased in
comparison with the data before stenting and
amounted to 55.3x2.1%. 6 months after
stenting, EF increased further compared to the
data after stenting and 3 months after stenting,
and amounted to 58.6+2.1% (52.1+2.3%;
55.3+2. 1%, p < 0.05). Visual acuity increased
after stenting, but did not undergo significant
changes 3 months after coronary artery
stenting (p > 0.05). The revealed correlations
between EF and BCVA were statistically

significant in comparison 6 months after
surgery (p < 0.05).

Visual acuity in patients of the first group
before coronary artery stenting was less than
in the control group (p < 0.05). After 3 months,
BCVA increased, but not statistically significant
(p > 0.05). The revealed correlations of EF and
BCVA 6 months after stenting were statistically
significant compared to baseline (BCVA before
stenting 0.72+0.05 p < 0.05, r = 0.62, 6 months
after stenting) BCVA 0.82+0.02, p < 0.05, r =
0.56). The CTS was analyzed before and after
surgical treatment of coronary vessels.
Statistically significant correlations between EF
and CTS were revealed in comparison 3
months after surgery and 6 months later (p <
0.05).

Analysis of the CTS revealed that in
healthy individuals the thickness of the retina
was 253.2 * 4.6 pm. In patients of the first
group before stenting, CTS was increased in
comparison with the control group and
amounted to 297.6+5.1 um. 3 months after
stenting, CTS decreased in comparison with the
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data before stenting and amounted to
274.8+3.4 pym. 6 months after stenting, CTS
decreased even more in comparison with the
data before stenting and 3 months after
stenting, and was already 260.6+4.3 pm (up to
- 297.6+£5.1 um, after 3 months - 274.8+3.4
um, p < 0.05). Thus, statistically significant
inverse correlations were found between the
cardiac EF (%) and the ophthalmic CTS (um) in
comparison 3 months after surgery and 6
months (r =-0.73, p < 0.05 ; r=-0.84, p < 0.05;
r =-0.80, p < 0.05). The central thickness of the
retina decreased after the surgical intervention
on the vessels of the heart. Reducing the
thickness of the retina from 297.6+5.1 pum
(before stenting) to 260.6+4.3 um (6 months
after stenting) indicates an improvement in
retinal microcirculation due to stenting of the
coronary  arteries  with  accompanying
conservative therapy (including dual
antiplatelet therapy). Macular photosensitivity
(SM, dB) was analyzed before and after
coronary artery stenting. Statistically
significant correlations between EF and SM
were revealed in comparison 3 and 6 months
after surgery (p < 0.05).

The analysis of SM revealed that in the
control group, the photosensitivity of the
macula (SM, dB) was 30.9£1.9 dB. In patients
of the first group, before stenting, SM was
reduced in comparison with the control group
and amounted to 20.6+1.2 dB. 3 months after
stenting, SM increased in comparison with the
data before stenting and amounted to 26.1+1.3
dB. 6 months after stenting of the coronary
arteries, SM continued to improve in
comparison with the data before stenting and 3
months after stenting, and amounted to
28.2+1.7 dB (up to - 20.6x1.2 dB, after 3
months - 26 .1+1.3 dB, p < 0.05).

The data obtained coincide with the
results of domestic scientists of the Research
Institute.  Helmholtz [2], who studied the
functional state of the retina in HD of different
stages. Thus, the authors noted that in patients
with hypertension there is a violation of light
sensitivity in the central field of vision. With
the progression of HD, there is an even greater
deterioration in the functions of the retina,
which can be judged by a sharp decrease in SM

(dB) in the fundus microperimetry of the
macula. In this work, the obtained results of
photosensitivity impairment are confirmed by
accurate angiography data (OCT-A) and
correspond to the zone of choroidal blood
supply impairment. Therefore, changes in light
sensitivity in the macular area reflect the
progression of retinal tissue perfusion
disorders and can serve as a functional marker
of hypertensive retinopathy.

The area of the foveolar avascular zone
of the retina (FAZ, mm2) was analyzed
according to angiography data (OCT-A) before
and after stenting of the coronary arteries.
Statistically significant correlations between EF
and FAZ were revealed in comparison 3
months after surgery and 6 months later (p <
0.05) (Figure 3.22).

Results. Analysis of the FAZ revealed that in
the control group the area of the foveolar
avascular zone was (FAZ, mm2) 0.29+0.04
mm2. In patients of the first group before
stenting, the FAZ area was increased in
comparison with the control group and
amounted to 0.41+0.04 mm2. Three months
after stenting, the FAZ area decreased in
comparison with the data before stenting and
amounted to 0.37£0.04 mm2. Six months after
coronary artery stenting, the FAZ area
decreased statistically significantly and
amounted to 0.33+¥0.02 mm2 (0.41+0.04 mm2
before surgery).

Statistically significant inverse
correlations were found between the
cardiological indicator of EF (%) and the
ophthalmological indicator of the FAZ area
(mm2) in comparison 3 months after surgery
and 6 months after coronary artery stenting (r
=-0.74,p < 0.05,r=-0.86,p <0.05,r=-0.81,p
< 0.05) (Figure 3.22).

Perifoveolar vasculature, with impaired
tissue perfusion of the retina and with
impaired choroidal blood supply. Thus,
chronic high blood pressure and myocardial
ischemia affect microcirculatory structure and
function.

Thus, the study revealed a decrease in
the density of the vessels of the superficial
plexus (PSPS) of the retina in patients with
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hypertension and coronary artery disease. The
data obtained in the study on a decrease in the
density of the vessels of the superficial plexus
in patients with HD with coronary heart
disease are consistent with foreign studies that
studied PSPS of the retina in HD (Lim et al,,
2019; Takayama et al.,, 2018, H. M. Lee et al,,
2018; S. H. Lee et al, 2018). But foreign
authors analyzed the vessel density (PV) only
in patients with HD of different groups, and in
this work, for the first time, an analysis of the
superficial plexus vessel density (PSPS) of the
retina was performed before and after
coronary artery stenting followed by
conservative therapy in patients with HD and
[HD. . The decrease in the density of the
vessels of the superficial plexus (PSPS) of the
retina, observed in this study, can be explained
by a violation of the microcirculation of the
retina - rarefaction (rarefaction) of capillaries
and / or a violation of the rheological
properties of blood due to the presence of long-
term GB.

A decrease in capillary density, as a rule,
causes an increased resistance to blood flow
and leads to a decrease in microvascular blood
flow and, accordingly, to a decrease in the
density of retinal vessels according to OCT-A.
These changes were revealed in the work in
patients with stenosis of the coronary vessels.
In addition, due to a decrease in blood flow in
the vessels of the retina and a decrease in
perfusion, oxygen consumption by tissues
decreases, which leads to dysfunction of the
retinal structure.  For the first time, a
statistically significant increase in retinal PSPS
was noted after stenting of the coronary
arteries followed by

conservative therapy. An increase in
retinal PSPS can be explained by an
improvement in retinal microcirculation
during the treatment of patients with
hypertension and coronary artery disease.
OCT-A of the macular zone of the retina makes
it possible to assess changes in the
microcirculatory bed of the retina in patients
with hypertension and coronary artery disease.

The density of deep retinal plexus vessels
(PSGS, %) was analyzed according to
angiography data (OCT-A) before and after

stenting of the coronary arteries and
subsequently against the background of
conservative therapy. The revealed correlation
relationships of EF and PSGS of the retina in
comparison 3 months after surgery and 6
months later were statistically significant (p <
0.05) (Figure 3.24).

Statistically significant direct
correlations were found between the
cardiological index of EF (%) and the
ophthalmological index of PSGS of the retina
(%) in comparison 3 months after surgery and
6 months after coronary artery stenting (r =
0.82,p<0 .05 r=0.81,p<0.05r=0.74,p<
0.05) (Figure 3.24).

In this study, when analyzing the results
of the density of vessels in the superficial and
deep retinal plexuses using OCT-A, a more
pronounced decrease in the density of retinal
vessels in the deep plexus compared with the
superficial plexus in patients with EH and IHD
before coronary artery stenting was noted.
arteries.

According to angiography data (OCT-A),
the density of vessels inside the optic disc
(PSVDZN, %) was analyzed before and after
stenting of the coronary arteries. The revealed
correlations of EF and PSVDZN in comparison 3
months after surgery and 6 months later were
statistically significant (p < 0.05) (Figure 3.25).

In the analysis of PSVDD in the control
group, the density of vessels inside the optic
disc (PSVDD, %) was 57.3+2.2%. In patients of
the first group, before stenting, PSVDD was
reduced in comparison with the control group
and amounted to 43.1+2.7%. 3 months after
stenting with subsequent conservative therapy,
PSVDD increased statistically significantly in

compared with the data before stenting
and amounted to 45.5£2.1%. 6 months after
stenting of the coronary arteries, PSVDD
increased and amounted to 48.2+2.5% (before
surgery, 43.1+2.7%).

This paper also analyzes the thickness of
the retinal nerve fiber layer (RNFL, pm)
according to OCT before and after coronary
artery stenting. The revealed correlation
relationships of EF and RNFL in comparison 3
months after surgery and 6 months later were
statistically significant (p < 0.05) (Figure 3.26).
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In the analysis of RNFL in the control
group, the thickness of the retinal nerve fiber
layer (RNFL, pm) was 118.7#54 pum. In
patients of the first group before stenting,
RNFL was reduced in comparison with the
control group and amounted to 93.3+4.3 pm. 3
months after stenting followed by conservative
therapy, the RNFL thickness increased
statistically significantly in comparison with
the data before stenting and amounted to
99.8+3.5 um. Six months after coronary artery
stenting, the RNFL thickness was already
108.9+3.2 um (93.3+4.3 pm before surgery).

In the analysis of PSC in the control
group, the density of vessels in the layer of
choriocapillaries (PSC, %) in the fovea zone
was 63.2+1.1%. In patients of the first group,
before stenting, PSC was reduced in
comparison with the control group and
amounted to 51.1+1.2%. Three months after
stenting followed by conservative therapy, PSC
improved  statistically  significantly in
comparison with the data before stenting and
amounted to 55.3¥1.2%. Six months after
coronary artery stenting, against the
background of ongoing conservative therapy,
PSC increased and amounted to 59.4x1.1%
(before surgery, 51.1+1.2%).

Thus, we analyzed the data obtained
during the examination of 30 patients (58 eyes)
suffering from hypertension (AH) with
coronary heart disease (CHD) before and after
coronary artery stenting with subsequent
conservative therapy. The analysis included
clinical and morphofunctional studies based on
objective CTS data (according to OCT),
functional SM (according to MAIA fundus
microperimetry), retinal nerve fiber layer
thickness, retinal ganglion cells, and BCVA.
Particular attention is paid to the study of
retinal vessels in HD and IHD using
angiography (OCT-A) with an analysis of the
area of the foveolar avascular zone, the density
of vessels of the superficial retinal plexus in the
macula, the density of vessels of the deep
retinal plexus in the macula, the density of
vessels inside the optic disc and density of
vessels in the layer of choriocapillaries.

A decrease in the central thickness of the
retina from 297.6+5.1 um (before stenting) to

260.6x4.3 pm (after 6 months) indirectly
indicates a decrease in hypoxia due to
improved retinal microcirculation. The
revealed low  indicators of macula
photosensitivity before stenting can be
explained by long-term changes in the retinal
microvasculature (decrease in capillary density
and, as a result, decrease in blood flow,
impaired perfusion and tissue hypoxia) due to
long-term AH and I[HD.

The increase in SM 6 months after
surgery is due to improved microcirculation
and improved tissue perfusion of the retina due
to the effective treatment of major diseases
(stenting of the coronary arteries followed by
conservative therapy). As is known,

“Changes in light sensitivity in the
macular area reflect the progression of retinal
tissue perfusion disorders and can serve as a
functional marker of hypertensive retinopathy”
[2].

Angiography data (OCT-A) in dynamics,
which indicate an improvement in perfusion of
the perifoveolar vasculature against the
background of stenting of the coronary arteries
followed by conservative therapy, were
obtained for the first time.

The foveolar avascular zone (FAZ)
responds to chronic high blood pressure and
myocardial ischemia, the microcirculatory
structure and function of the retina is
disturbed, which ultimately causes an increase
in the area of the FAZ and adversely affects the
vision of patients with hypertension and
coronary artery disease. For the first time, it
was noted that after coronary artery stenting
followed by conservative therapy, the FAZ area
decreases and this indicates an improvement in
the blood supply to the perifoveolar vascular
network of the retina.

In patients with hypertension and
coronary artery disease after stenting of the
coronary arteries followed by conservative
therapy, the present study revealed for the first
time a statistically significant increase in the
density of the vessels of the superficial plexus
(PSV) of the retina. Similar changes were
found in relation to an increase in the density
of vessels within the optic nerve head (PSVDD),
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and the density of vessels in the choriocapillary
layer.

It was also revealed for the first time that
the thickness of the retinal nerve fiber layer
(RNFL) increased statistically significantly after
coronary artery revascularization followed by
conservative therapy, which, in all likelihood,
was due to improved retinal microcirculation
(increased capillary density).

In the analysis of 30 patients (58 eyes)
before and after stenting of the coronary
arteries with hypertension and coronary artery
disease, it was found that ophthalmological
examination of  the fundus using
biomicroophthalmoscopy cannot detect
hypertonic changes in the vessels of different
layers of the retina, choroid and optic nerve
head.

Conclusions. Modern diagnostics using
angiography (OCT-A) makes it possible to
assess the severity of hypertonic changes in the
fundus vessels in HD and IHD, which occur in
the perifoveolar vessels of the macula with an
increase in the area of the FAZ, with a loss in
the density of the vessels of the superficial and
deep plexuses. retina, with loss of vascular
density within the optic disc, retinal nerve fiber
layer, in the choriocapillary layer.

Thus, it is possible to detect systemic
hypertensive changes in the retina and in the
choriocapillary layer using OCT-A, which are
impossible

Literature.

1. Jalalova D.Z. OCT angiography in
assessing the vascular bed of the retina
and choroid // Biology va tibbiyet
muammolari, ( 2021) No. 6 (130), 211-
216

2. Jalalova D.Z. C(lassification criteria for
changes in retinal vessels in arterial
hypertension / International scientific
conference University science: a look
into the future, (2022) , Kursk, 56-64

3. Babaeyv, S. A, Kadirova, A. M., Yusupov, A.

A., Bekturdiev, Sh. S., & Sabirova, D. B.
Our experience of surgical correction of
secondary divergent strabismus in

10.

11.

12.

children // Viewpoint
(2016). 124-126.
Babaev, S.A., Kadirova, A.M., Sadullaev,
A.B., Bekturdiev, Sh.S. Salakhiddinova,
F.0., & Khamrokulov, S.B. lenses for
mature senile cataracts // Bulletin of
the doctor, (2017). (3), 23.

Babaev, S. A, Kadirova, A. M., & Oripova,
E. Ch.

Boboev, S. A, Kadirova, A. M., Ismoilov,
Zh. In VOLGAMEDSCIENCE (2021). (pp-
430-432).

Doliev, M. N., Tulakova, G. E., Kadyrova,
A. M., Yusupov, Z. A, & Jalalova, D. Z.
EFFECTIVENESS OF COMBINED
TREATMENT OF PATIENTS WITH
CENTRAL SEROUS
CHORIORETINOPATHY // Bulletin of
the Bashkir State Medical University,
(2016). (2), 64-66.

Jalalova, D. Z. Kadirova, A. M., &
Khamrakulov, S. B. OUTCOMES OF
HERPETIC KERATOUVEITIS DURING
TREATMENT WITH
OPHTHALMOFERON, DEPENDING ON
THE IMMUNE STATUS OF PATIENTS //
INTERDISCIPLINARY APPROACH TO
DISEASES OF THE HEAD AND NECK,
(2021). 103.

Jalalova, D. Z. The method of combined
treatment of diabetic retinopathy //
Postgraduate doctor, (2009). 37(10),
864-868.

Kadirova, A. M. Boboev, S. A, &
Khakimova, M. Sh. EARLY DETECTION
AND TREATMENT OF
ACCOMMODATION SPASM IN
CHILDREN // Forum of Young Scientists,
(2021) (5), 191-196.

Kadirova, A. M. Boboev, S. A, &
Khamrakulov, S. B. (2021). EFFICACY
OF RETINALAMIN IN THE TREATMENT
OF CONGENITAL MYOPIA. In
VOLGAMEDSCIENCE (pp. 429-430).
Kadirova, A. M. Ruziev, T. Kh, &
Khamrakulov, S. B. (2019). LONG-TERM
RESULTS OF AUTOPLASTY WITH A
CONJUNCTIVE FLAP IN PATIENTS
WITH PURTOID HYMA. VOLUME-], 235.

. East-West, (3),

Furasian Scientific Herald

www.geniusjournals.org

Page | 139



Volume 8| May, 2022

ISSN: 2795-7365

13. Kodirova A.M., Babaev S.A., Kalandarov
F.U.,, Gaffarov G.K. The effectiveness of
dacryocystorhinostomy by bichannel
intubation of the lacrimal cavity with
silicone tubular tracts // "On the way of
scientific discoveries". Materials of the
scientific and practical conference of
young scientists, April 9, Tashkent
highway, 2013, p. 231.

14. Kadirova A. M., Khamrakulov S. B,
Khakimova M. Sh. TREATMENT OF
ACCOMMODATION SPASM IN
CHILDREN // MODERN SCIENCE:
CURRENT ISSUES AND PROSPECTS OF
DEVELOPMENT. - 2021. - S. 231-236.

15. Mukhamadiev, R. O., Dekhkanov, T. D,
Blinova, S. A., Yusupov, A. A, &
Khamidova, F. M. Age-related features of
tear  crystallization  in healthy
individuals. .

16. Mukhamadiev, R.0., Rakhimova, L.D.
Kadirova, A.M., & Khamidova, F.M.

17.Sabirova, D. B., Yusupov, A. A,
Iskandarov, Sh. Kh., Kadyrova, A. M., &
Tulakova, G. E. Clinical evaluation of
ozone therapy and cryopexy in patients
with herpetic keratitis // Tochka vision.
East-West, (2016). (1), 147-149.

18.Sabirova, D. B., Tulakova, G. E. &
Ergasheva, D. S. Complex treatment of
diabetic maculopathy by wusing the
peptide bioregulator "Retinalamin" and
laser coagulation of the retina // Point
of view. East-West, (2017). (2), 114-
116.

19.Sabirova, D. B., Iskandarov, Sh. Kh,,
Kosimov, R. E. Ergasheva, D. S, &
Yusupov, A. A. Improving the treatment
of herpetic keratitis using ozone in the
form of gas through the glasses of the
apparatus "Orion-si" // Russian
National = Ophthalmological = Forum,
(2015). 1,159-163.

20.Sabirova, D. B., Obloerov, I. Kh, &
Khazratova, D. F. CLINICAL AND
EPIDEMIOLOGICAL  FEATURES OF
SPRING QATAR AND TREATMENT
WITH IMMUNO-CORRECTING DRUGS //
SCIENTIFIC RESEARCH, (2019).52.

21.Sattarova, Kh. S., Jalalova, D. Z., &
Bekturdiev, Sh. S. Causes of blindness
and low vision in diabetes mellitus //
Academic Journal of Western Siberia,
(2011). (6), 27-28.

22.Tulakova, G. E., Sabirova, D. B,
Khamrakulov, S. B., & Ergasheva, D. S.
Long-term results of xenoscleroplasty in
high myopia // Scientific Forum.
Siberia, (2018). 4(1), 80-80.

23.Khamidova, F. M., Amriddinova, Sh. A, &
Ochilova, N. N. Retinalamin in the
complex treatment of patients with
complicated progressive myopia //
Managing editor, (2012). 3, 727.

24.Yusupov, A. A, Boboev, S. A,
Khamrakulov, S. B., Sabirova, D. B.,, &
Kosimov, R. E. Relationship between
functional and anatomical and optical
parameters of the eye in congenital
myopia // Questions of science and
education, (2020). (22 (106)), 44-53.

25.Yusupov, A., Khamrakulov, S., Boboev, S.,
Kadirova, A., Yusupova, N., & Yusupova,
M.  (2021). AMETROPIYLARNI
INTRAOCULAR FAKIK LINSALAR BILAN
CORRECTION. Journal of Dentistry and
Craniofacial Research, 2(1),13-17.

26.Yusupov, A. A, Yusupova, N. K, &
Khamrakulov, S. B. Introocular
correction of high anisometropia in
strabismus // Modern technologies in
ophthalmology, (2020). (4), 251-252.

27.Yusupov, A. A,, Kadirova, A. M., Babaev, S.
A., Ochilova, N. N,, Kosimov, R. E, &
Salakhiddinova, F. O. Cryopexy in the
complex therapy of patients with
neovascular painful glaucoma. //
Russian  National = Ophthalmological
Forum, (2015). 1, 196-198.

28.Doliev, M. N., Tulakova, G. E., Kadyrova,
A. M., Yusupov, Z. A, & Jalalova, D. Z.
EFFECTIVENESS OF COMBINED
TREATMENT OF PATIENTS WITH
CENTRAL SEROUS
CHORIORETINOPATHY // Bulletin of
the Bashkir State Medical University ,
(2016). (2), 64-66.

29.]Jalalova, D.Z. The method of combined
treatment of diabetic retinopathy //

Furasian Scientific Herald

www.geniusjournals.org

Page | 140



Volume 8| May, 2022 ISSN: 2795-7365

Postgraduate doctor, (2009). 37(10),
864-868.

30.Jalalova D.Z. Multicomponent approach
to the diagnosis of retinal changes in
arterial hypertension // Biology va
tibbiet muammolari, ( 2021) No. 5 (130),
205-211

Furasian Scientific Herald www.geniusjournals.org
Page | 141



