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Abstract. Type 1 diabetes mellitus (DM) is the most common endocrine pathology in
children. Acute complications, severe chronic complications, premature death at a young age
put diabetes on a par with the most important problems in medicine. The aim of our work was to
study the features of the morphometric parameters of the light-refracting parts of the eye and the
elements of the fundus in children of the second period of childhood with diabetes mellitus and
myopia. The data of the survey of morphometric parameters of the light-refractive parts of the
eye and elements of the fundus in children with diabetes mellitus with myopia, 166 sick children
from 7 to 18 years old, for the period from 2019-2022, were analyzed, and 60 children without
diabetes mellitus with myopia and 40 healthy children were also examined. children
(comparison group) of the same age and sex.
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OCOBEHHOCTH MOP®OMETPUYECKHUX MIOKA3ZATEJEN
CBETOIPEJIOMJINTEJIBHOMN YACTH I'JTIAZA U DJIEMEHTOB I'’”TA3HOI'O
I'JTA3A YV JIETEA BTOPOI'O IEPUOJIA IETCTBA C CAXAPHBIM JJUABETOM U
BJAN3YMOU

Annomayua. Caxapuonii ouabem (C/]) 1-eo0 muna — >mo Haubonee 4acmo
ecmpedarouasics SHOOKpuHHa}Z namoJjocus 'y Oemeil. Ocmpble OCJIOJCHEHUA, msdiceivle
XPOHUYECKUe OCHO0NHCHEHUA, npeofcdeepeMeHHaﬂ cuepnib 6 MOJI00OM eo3pacme cmaesim
caxapuwiii Ouabem 6 0OUH ps0 C BaNCHeUWUMU npooremamu meouyunsl. Llenvro naweti pabomoi
AGNANOCH  U3YUUMDb ocobennocmu Mop(ﬁomempuqecmtx napamempoe CceemonperomMiAiomux
yacmetl 2na3a u 2J1eMeHmos 21d3H020 OHA )y Oemeli 8Mmopo2o Nepuooa O0emcmed CaXapHbiM
ouabemom u muonuei. Ilpoananusupoganvl OanHble 00CIE008AHUL MOPHOMEMPULECKUX
napamempoge c6emonperomMiAiouux yacmell 2naza U JJIeMeHmos 2na3H020 OHA y Oemeil
caxapuvim ouabemom ¢ muonuu 166 donvHuIX demetl om 7-200a 0o 18 nem, 3a nepuod c 2019-
2022 20061 u OvL10 06CE008ano makdice 60 demeii be3 caxapnozo duabema ¢ muonuet u 40
300p08bIX Oemell (CpYynna CpasHeHUs) AHaI02UYHO20 803PACMA U NOId.

Knroueewle cnosa: caxapmwiii ouabem, muonus, mopgomempus, 21a3Hoe OHo.

Relevance

Diabetes mellitus (DM) is one of the most common chronic diseases in the world,
recognized as the most important medical and social problem of our time. According to the
International Diabetes Federation (IDF), the number of people with diabetes increased to 463
million in 2019, compared with 108 million in 1980(15). According to the forecasts of the same
IDF, by 2045 the number of patients with DM may increase to 630 million. DM is expected to
become the 7th cause of death worldwide (20). Type 1 diabetes mellitus (DM) is the most
common endocrine pathology in children. Acute complications, severe chronic complications,
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premature death at a young age put diabetes on a par with the most important medical problems
and require close attention of health authorities.Myopia is perhaps the most common eye disease,
better known as myopia.(5)We can assume that the first mention of myopia is found in the 4th
century BC - by Aristotle. He noted that some people, wanting to examine an object, are forced
to bring it close to their eyes, and at the same time they often squint. The cause of myopia is a
modified form of the eyeball. It becomes more like an oval than a circle. As a result of this, a
refraction error occurs, due to which the light rays pass through the eyeball and are focused
before reaching the retina. This is the reason for the "blurring” of distant objects. In normal
vision, light is focused directly on the retina (6). The first signs of myopia appear between the
ages of 7 and 12 and progress to 20 years in women and 22 years in men. In the future, as a rule,
vision stabilizes, but may deteriorate further. With an increase in the anterior-posterior axis of
the eye, retinal cells located in the zone of maximum light sensitivity are thinned out like a mesh
stocking that is pulled over the leg, which can lead to other diseases. (7) The complex of
ophthalmological studies was supplemented by optical coherence tomography (OCT). Time-
domain OCT devices that operate in the near infrared range allow non-invasive, real-time
diagnosis of changes in the anatomy of the posterior segment of the eye. With a resolution of 1-
10 microns, imaging of the optic nerve head (OND), the peripapillary retinal nerve fiber layer
(RRNF), and the macula can be obtained.(19)

Target: to study the features of the morphometric parameters of the light-refracting parts
of the eye and the elements of the fundus in children of the second period of childhood with
diabetes mellitus and myopia.

Materials and methods: The data of the survey of morphometric parameters of the light-
refractive parts of the eye and elements of the fundus in children with diabetes mellitus with
myopia, 166 sick children from 7 to 18 years old, for the period from 2019-2022, were analyzed,
and 60 children without diabetes mellitus with myopia and 40 healthy children were also
examined. children (comparison group) of the same age and sex.

All children underwent a comprehensive examination, including ophthalmological,
clinical and laboratory, echobiometry, optical coherence tomography, ophthalmoscopy,
biomicroscopic and other studies.
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Rice. 2.1. Distribution of children by age and health status
1 - subgroup - 49 (29.8%) children aged 7 to 10 years;

2 - subgroup - 86 (51.8%) children aged 10 to 16 years;
3 - subgroup - 31 (18.4%) children aged 16 to 18 years.
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Table 1

Distribution of sick children with diabetes mellitus and without diabetes mellitus,
taking into account the severity of myopia

The severity of | Children with diabetes mellitus | Children  without diabetes
myopia with myopia (n=166), main | mellitus with myopia (n=60),
group control group
Weak up to 3.0° 32(19,2%) 27(54%)
Average up to 6.0° 43(26%) 21(35%)
High - above 6,0° 91(54,8%) 12(11%)
Table 2.
Distribution of healthy children and children with diabetes, taking into account age and
gender
Children's age Tota
Sex I
Or 7no Or Or
10 et 10 nol6 16 no 18
abc % | AoGc % abc % | AGc %
Children Boys 25 15, | 38 22, | 28 16 | 91 54,
with 0 8 8 8
diabetes and iy 23 13, | 35 o1, | 17 10| 75 45,
myopia 9 0 2 5
Healthy Boys 5 12, | 8 20 | 8 20 | 21 52,
children 5 5)
Girls 5 12, | 7 17, | 7 17 | 19 47,
5 5 5 5

It is noteworthy that in all the studied age groups, depending on gender, the number of
boys out of the total number of children prevails, mainly at the age of 16-18 years. It is difficult
to explain this regularity, apparently, the reason lies in the biological sexual characteristics of the
child's organism that are still unclear to us.

Results: The study showed that in boys of the second period of childhood (7-10 years
old) with diabetes mellitus, mild myopia, the length of the vitreous body varied in the right eye
from 14.9 to 16.4 mm on average 15.6, in the left eye from 14.78 up to 16.5 mm average 15.6
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Fig. 1 Morphometric parameters of the vitreous body. Patient C.U. 10 years old,
diagnosed with type 1 diabetes mellitus, mild myopia.

Anterior chamber distance in this group of boys OD ranges from 2.38 to 3.75 with an
average of 3.20 and in OS from 2.64 to 3.75 with an average of 3.265

The length of the lens in this group of girls is OD in the range from 3.31 to 4.47 mm, on

average 3.73, OS from 3.28 to 4.59 mm, on average 3.78. The anterior-posterior axis of the
eyeball in boys of this group fluctuates OD in

range from 21.42 to 23.0 mm, on average 22.6, OS from 21.71 to 23.3 mm, in

average 22.61.
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Fig 2 Morphometric parameters are the distance of the anterior chamber, the length
of the lens, the vitreous body and the eyeball. Patient C.U. 10 years old, diagnosed with
type 1 diabetes mellitus, mild myopia.

The study also showed that in boys of this group, the thickness of the cornea OD ranges
from 536.8 to 636.7 mm, the radius of the cornea is from 8.00 to 8.14 mm, an average of 8.07,
OS from 555.42 to 529.29 mm, the radius cornea 7.81 to 8.56 mm, 8.1 on average.

Fig 3
Morphometric parameters of the cornea thickness. Patient C.U. 10 years old,
diagnosed with type 1 diabetes mellitus, mild myopia.
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Comments Signature

In the boys of this group, the study showed the following parameters of the macula of the
right eye, from 265.38 to 300.54 mm, an average of 284.7, the thickness of the fossa of the
macula from 201.21 to 213.06 mm, an average of 206.2, and OS the thickness of the macula is
from 266.58 to 300.75 mm, an average of 285, and the thickness of the fossa of the macula is
from 203.65 to 215.62 mm, an average of 206.2.

Fig 4

Morphometric parameters of the macula. Patient C.U. 10 years old, diagnosed with

type 1 diabetes mellitus, mild myopia.

ysiclan : Dr.Xasanoy MK

Comments Signature nf 5 UG TRORI9000]

The parameters of the optic disc in this group of boys were OD diameter from 0.34 to
0.71 mm, area of the optic disc from 2.94 to 2.45 mm, area of the neuroretinal rim from 1.59 to
2.45 mm, on average 1.92, and OS diameter from 0.35 to 0.43 mm, area of the optic disc from
2.42 to 2.91 mm, area of the neuroretinal rim from 2.44 to 2.94 mm, on average 2.67.
Figure 5
Morphometric parameters of the optic nerve head. Patient C.U. 10 years old,
diagnosed with type 1 diabetes mellitus, mild myopia.
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The condition of the retinal vessels in boys of this group ranges from 86.89 um to 102.8
um in vein OD, 138.76 pm to 138.76 pm in arteries, on average 143.09, vein OS from 138.76
pm to 167.00 um, on average 149.8 microns, arteries from 89.7 to 102.7 microns, on average
96.31
Fig 6
Morphometric parameters of retinal vessels. Patient C.U. 10 years old, diagnosed
with type 1 diabetes mellitus, mild myopia
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In children of boys of the second period of cﬁildhood ‘(7”-10 yéars) with diabetes mellitus
and moderate myopia, the study showed that the length of the vitreous body varied in the right
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eye from 16.43 to 18.31 mm, on average 17.2 mm, in the left eye from 16 .51 to 18.42 mm with
an average of 17.33 mm.
Fig. 7
Morphometric parameters of the vitreous body. Patient O.M., 8 years old,
diagnosed with type 1 diabetes mellitus, moderate myopia.
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s ”_1.
The distance of the anterior chamber in this group of boys OD ranges from 3.37 to

4.32mm with an average of 3.83, and in OS from 3.03 to 4.26mm with an average of 3.73

The length of the lens in this group of girls is OD in the range from 3.62 to 4.45 mm on
average 3.85 mm OS from 3.45 to 4.62 mm, on average 3.88 mm.

The anterior-posterior axis of the eyeball in boys of this group ranges from OD 24.37 to
26.02 mm, 24.8 mm on average, OS from 24.03 to 26.32 mm, 25 mm on average

Figure 8
Morphometric parameters are the distance of the anterior chamber, the length of
the lens, the vitreous body and the eyeball. Patient O.M., 8 years old, diagnosed with type 1
diabetes mellitus, moderate myopia.
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The study also showed that in boys of this group, the thickness of the cornea OD ranges
from 548.65 to 618.43 mm, the radius of the cornea is from 7.73 to 8.31, an average of 598.2
mm, OS is from 541.56 to 620.72 mm, the radius cornea 8.11 to 8.94, averaging 8.5mm.

Fig 9
Morphometric parameters of the cornea thickness. Patient O.M., 8 years old,
diagnosed with type 1 diabetes mellitus, moderate myopia.
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In the boys of this group, the study showed the following parameters of the macula of the
right eye, from 273.04 to 298.64 mm, an average of 286.27, the thickness of the fossa of the
macula from 173.70 to 176.77 mm, an average of 173.7, and the OS thickness of the yellow
spots from 274.02 to 274.09 mm and the thickness of the fossa of the macula from 176.65 to
178.68 mm, on average 176.5
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Figure 10
Morphometric parameters of the macula. Patient O.M., 8 years old, diagnosed with
type 1 diabetes mellitus, moderate myopia.
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The parameters of the optic nerve head in this group of boys were OD diameter from 0.44
to 0.52 mm, area of the optic disc from 2.49 to 2.89 mm, area of the neuroretinal rim from 1.92
to 2.47 mm on average 2.24, and OS diameter is from 0.43 to 0.46 mm, the area of the ONH is
from 2.44 to 2.89 mm, the area of the neuroretinal rim is from 1.98 to 2.41 mm, on average 2.26.
Figure 11
Morphometric parameters of the optic nerve head. Patient O.M. 8 years old,
diagnosed with type 1 diabetes mellitus, moderate myopia.
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The condition of the retinal vessels in boys of this group ranges from 138.65 um to
151.54 um in veins, 89.4 um to 102.10 um in arteries, on average 96.66 pm, vein OS from
132.60 pm to 152.54 microns, arteries from 88.54 microns to 102.4 microns, on average 96.66
microns.

Figure 12
Morphometric parameters of retinal vessels. Patient O.M., 8 years old, diagnosed
with type 1 diabetes mellitus, moderate myopia.
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In children of boys of the second period of childhood (7-10 years old) with diabetes
mellitus and high myopia, the study showed that the length of the vitreous body varied in the
right eye from 18.35 to 20.53 mm, on average 19.28 mm, in the left eye from 18, 25 to 20.54mm
with an average of 19.32mm.

Fig. 13
Morphometric parameters of the vitreous body. Patient K.N. 10 years old,
diagnosed with type 1 diabetes mellitus, high myopia.

The distance of the anterior chamber in this group of boys OD ranges from 2.96 to
4.21mm with an average of 3.90, and in OS from 3.18 to 4.26mm with an average of 3.96mm.
The length of the lens in this group of girls is OD in the range from 3.98 to 4.87 mm, on
average 4.54 mm, OS from 3.87 to 4.84 mm, on average 4.51 mm.
The anterior-posterior axis of the eyeball in boys of this group ranges from OD 26.20 to
29.38 mm, 27.71 mm on average, OS from 26.20 to 29.39 mm, 27.79 mm on average.
Figure 14
Morphometric parameters are the distance of the anterior chamber, the length of
the lens, the vitreous body and the eyeball. Patient K.N. 10 years old, diagnosed with type 1
diabetes mellitus, high myopia.
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The study also showed that in boys of this group, the thickness of the cornea OD ranges
from 556.87 to 641.4 mm, the radius of the cornea is from 7.73 to 8.31, an average of 8.15, OS is
from 563.38 to 642.70 mm, the radius of the cornea 8.11 to 8.94, averaging 8.46.
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Figure 15
Morphometric parameters of the cornea thickness. Patient KN, 10 years old,
diagnosed with type 1 diabetes mellitus, high myopia.
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In the boys of this group, the study showed the following parameters of the macula of the
right eye, from 290.96 to 326.57 mm with an average of 308.12, the thickness of the fossa of the
macula from 173.70 to 176.77 mm, with an average of 172.7, and OS thickness macula from
290.78 to 326.54 mm, and the thickness of the fossa of the macula from 176.65 to 178.68 mm,
an average of 177.6.

Figure 16
Morphometric parameters of the macula. Patient KN, 10 years old, diagnosed with

The parameters of the optic nerve head in this group of boys were OD diameter from 0.44
to 0.52 mm, area of the optic disc from 1.95 to 2.86 mm, area of the neuroretinal rim from 1.82
to 2.73 mm on average 2.26, and OS diameter from 0.43 to 0.46 mm, area of the optic disc from
1.94 to 2.88 mm, area of the neuroretinal rim from 1.85 to 2.68 on average 2.27.
Figure 17
Morphometric parameters of the optic nerve head. Patient KN, 10 years old,
diagnosed with type 1 diabetes mellitus, high myopia.
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The state of the retinal vessels in boys of this group ranges from 139.64 um to 159.43 pm
in vein OD, 89.7 um to 101.9 pum in arteries, on average 95.95 um, vein OS from 139.43 um to
160.54 um , arteries from 88.2 microns to 103 microns, an average of 94.95 microns.

Figure 18
Morphometric parameters of retinal vessels. Patient K.N. 10 years old, diagnosed
with type 1 diabetes mellitus, high myopia.
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Conclusions: Thus, the determination of the morphometric parameters of the light-
refracting parts of the eye and the elements of the fundus in children with diabetes mellitus with
myopia is valid, regardless of the severity of myopia, as a result of diabetes, reactive-dystrophic
pathological changes in these parameters of the eye were revealed. These identified
morphological changes help to identify and diagnose pathological changes in the light-refracting
parts of the eye and the elements of the fundus.
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