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 Diabetic vitreopathy is the changes in the vitreous caused by diabetes 

mellitus (DM). To date, there are still no methods for the clinical 

registration of VB changes. The possibility of clinical registration of VB 

changes would allow studying its role in the development of diabetic 

changes in the retina and other intraocular structures. To carry out early 

detection of signs of diabetic vitreopathy in young patients with type 1 

diabetes and the possible relationship of these changes with systemic and 

local factors. In 84 conditionally healthy individuals (168 eyes) and 127 

patients with type 1 diabetes (254 eyes) aged 10 to 25 years, the density of 

the vitreous was studied according to multi-slice spiral computed 

tomography. In the observation groups, indicators of glycemia, indicators 

of lipid metabolism and other systemic and local indicators were studied. 

The study results showed that in patients with type 1 diabetes, an increase 

in the density of the vitreous in the central and preretinal regions is 

statistically significant. Among the systemic factors, only the indicators of 

glycemic metabolism were significant. Thus, multi-slice spiral computed 

tomography is a rather sensitive investigation method, making it possible 

to record a subtle difference in the density of the two main components of 

VB in conditionally healthy individuals and patients with type 1 diabetes. 

Changes in VB density are due to diabetes mellitus and an increase in 

carbohydrate metabolism, not postmortem changes. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Diabetic vitreopathy is the changes in the vitreous in patients with diabetes mellitus (DM), caused by 

biochemical changes in its structure due to metabolic disorders caused by the underlying disease [1], [2]. 

Unchanged vitreous is a transparent formation that is difficult to visualize even with modern diagnostic 

methods. According to research by many authors, diabetic vitreopathy develops much earlier than retinal 

changes [3], [4]. However, even after a long time after the development of vitreopathy due to disease or 

ageing, registration of changes in vitreous remains a difficult task. So, in patients with DM, vitreous 

visualization becomes available only with the development of vitreous hemorrhages, vitreous fibrosis or its 
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detachment [5], [6]. At the same time, the existing intravital methods of studying the vitreous body mainly 

give its qualitative characteristics, and quantitative methods for registering changes in vitreous are still not 

perfect [7], [8]. 

 

For a long time earlier and even today, according to most researchers, the cause of the development and 

progression of diabetic retinopathy is changes in the retinal tissue itself. The vitreous has been considered 

and continues to be considered as a structure, which changes are secondary. It is generally accepted that these 

changes are due to the accumulating metabolic products [9]. This view contributed to the devaluation of the 

role of vitreous in the development of diabetic retinopathy. Although today the role of the vitreous in the 

development of regmatogenous and traction retinal detachments, vitreous haemorrhages, retinal vein 

occlusions, maculopathies, etc. has been proven [10]. The data of histological studies have demonstrated the 

difference between changes in vitreous in diabetes mellitus and due to age or pathological vitreolysis [11]. 

However, difficulties remain with the lifetime assessment of these changes and their early detection, which 

could provide an opportunity for timely drug correction of these changes. Moreover, early detection of signs 

of diabetic vitreopathy would make it possible to determine the role of vitreous in the development of diabetic 

retinopathy. 

 

1.1 Objective 

To carry out early detection of signs of diabetic vitreopathy in young patients with type 1 diabetes and the 

possible relationship of these changes with systemic and local factors. 

 

2. Material and methods 

To achieve this goal, we examined 211 patients: 84 - conditionally healthy individuals and 127 patients with 

type 1 diabetes at the age of 10 to 25 years. The choice of this age was intended since up to 10 years of age, 

vitreous remains insufficiently developed, and from the age of 35, its age-related changes are recorded [12]. 

Conditionally healthy patients were united in group I - 84 patients (168 eyes), and patients with type 1 diabetes 

- into group II - 127 patients (254 eyes). 

 

In both observed groups, anamnestic information was collected about cases of increased blood pressure, 

hereditary diseases, especially possible rheumatoid diseases and collagen diseases. Information on the most 

frequent complaints was also collected. In patients with type 1 diabetes in group II, data were collected on 

the course of the underlying disease, cases of hyperglycemia or hypoglycemia, and existing complications of 

diabetes. In patients with type 1 diabetes, fasting glycemia, postprandial glycemia, and glycated haemoglobin 

were recorded. In patients of both groups, lipid metabolism parameters were also recorded: the level of total 

cholesterol, triglycerides, low and high-density lipoproteins. 

 

To assess local factors in both groups, we collected information about the transferred or existing diseases of 

the organ of vision. Individuals with even minor eye injuries, undergoing eye surgery, with suspected 

glaucoma and any intraocular inflammatory processes were excluded from the study. 

 

Traditional ophthalmic research methods carried out in both groups included: visometry with the 

determination of the maximum corrected visual acuity according to the Sivtsev-Golovin tables, subjective 

and objective refractometry, Maklakov tonometry and transpalpebral tonometry on IOP indicator-03, kinetic 

perimetry, biomicroscopy and biomyocroophthalmoscopy using high diopter lenses (60 and 78D). 

 

Multi-slice spiral computed tomography (MSCT) of the vitreous in this study took a special place because, 

based on its indicators, we tried to detect early signs and quantitatively register diabetic vitreopathy. 

https://www.teikyomedicaljournal.com/
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Significant advantages of the method were: the possibility of simultaneous visualization of bone and soft 

tissue structures, the speed of the study (the possibility of conducting it in patients in severe conditions and 

children) and the objectivity of the method. At the same time, MSCT has significant disadvantages, including 

radiation exposure, including on the lens. At the same period, with MSCT of orbits, which we used to estimate 

the vitreous density, the effective radiation dose is 2.1 mGy, which is much less than the effective dose of 

radiation on the MSCT of the lens – 50–150 mGy. 

 

MSCT examination of the vitreous was performed according to the standard technique using two devices: 

Somatotom Emotion-16 and SIEMENS-16. In order to reduce the study time and radiation exposure to the 

young body of patients, in all cases, the spiral nature of computed tomography was used. The thickness of the 

tomographic slice in our study was 0.75 mm (while the minimum slice thickness was 0.5 mm), making it 

possible to visualize thin, soft tissue structures reliably. 

 

When conducting MSCT, the assessment of tissue density is carried out in units of HU (Hounsfield Unit). 

Densitometric scale or Hounsfield units (HU) scale is a scale of linear attenuation of radiation to distilled 

water, the X-ray density of which at standard pressure and temperature was taken as 0 HU. Numerous studies 

of the density of tissues of animals and humans have identified the average norms of densitometric parameters 

of tissues of the human and animal body, which are presented below (Figure 1). 

 

Figure 1. Average norms densitometric indicators of tissues of the human and animal body 

SUBSTANCE HU 

Air –  1000  

Fat –  120 

Water  0 

Soft tissue + 40 

Bones + 400 and higher 

 

The average statistical indicators above became the basis for their practical application in the course of 

computed tomography of human tissues and other living organisms. However, according to MSCT data, there 

is currently no information on the vitreous density. Earlier, we published the results of a vitreous study based 

on MSCT data in conditionally healthy individuals [13]. 

 

In the earlier study and this one, the maximum and minimum vitreous density registration was carried out at 

two points. The first point is localized in the central sections of the vitreous, respectively, to the location of 

the central (Kloketov) canal. The second point of the study was located at 2.5-3.0 pd from the point of exit of 

the optic nerve in the preretinal regions, 1-2 mm from the retina's surface. These observation points were 

chosen after studying the works of, according to which in diabetes mellitus, collagen fibres of the canals and 

cortical layers of vitreous are compacted in the early stages [4], [11]. 

 

2.1 Statistical research methods 

The input, accumulation, and storage of research data were collected using Microsoft Excel for Windows 

2010 software package. The research data was processed using the Excel spreadsheet editor and the Statistic 

for Windows software package. 

 

When describing quantitative indicators with a normal distribution, the obtained data were combined into 

variational series, in which the arithmetic mean values (M) and standard errors of mean values (m) were 

calculated, the boundaries of the 95% confidence interval (95% CI). 
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When comparing the mean values in normally distributed sets of quantitative data, the Student's t-test was 

calculated using the following formula: 

 

 
 

where: М1 and М2 are the compared mean values, m1 and m2 are the standard errors of the mean values, 

respectively. 

 

The obtained values of the Student's t-test were evaluated by comparison with the critical values. Differences 

in indicators were considered statistically significant at a significance level of p<0.05. To assess the reliability 

of differences between the percentages of two samples in which the effect of interest was recorded, we used 

the φ* criterion - Fisher's angular transformation (Fisher's test). The obtained value of Fisher's exact test 

p>0.05 indicated the absence of statistically significant differences. P-value less than 0.05 indicated their 

presence. 

 

3. FINDINGS AND DISCUSSION 

In both observation groups, patients were ranked by age and gender. The average age of conditionally healthy 

patients in group I was 19.3±3.1 years. In patients with type 1 diabetes, the average age was 18.1±4.2 years 

(group II). Differences in the age in the observation groups are statistically insignificant (p=0.82). 

 

We excluded patients with previous eye injuries, surgical interventions, systemic collagenases, or other 

rheumatic diseases from both observation groups. 

 

In the conditionally healthy patients of group I, we did not register complaints indicating the presence of 

diabetes mellitus or cases of hyperglycemia during the entire observation period. However, in blood relatives 

of 7 patients (8.33%), type 1 or type 2 diabetes was registered. Also, another two conditionally healthy 

individuals (2.38%) noted diabetic retinopathy in blood relatives. 12 (9.45%) patients with type 1 diabetes in 

group II had type 1 or 2 diabetes among blood relatives or parents, and diabetic retinopathy was registered in 

5 cases (3.94%) of blood relatives. As our studies demonstrate, the heredity of diabetes mellitus (φ=0.277) 

and diabetic retinopathy (φ=0.619) did not differ significantly in both observation groups. 

 

In group II patients with type 1 diabetes, the onset of the underlying disease was recorded at the age from 1.5 

to 29 years. The statistical median of this indicator was 11.8 years. At the time of the study, the average 

duration of type 1 diabetes was 9.1±3.2 years. 

 

During the assessment of visual acuity in conditionally healthy patients of group I (84 patients), a decrease in 

distance vision was noted only in 14 observations, which amounted to 16.7%. In no case did the patients of 

group I complain of glare, distortion of objects or colours. 

 

Patients with type 1 diabetes (127 patients) in group II complained of a decrease in near vision in 6 (4.72%) 

observations and a decrease in distance vision in 45 observations (35.4%). In addition, patients with type 1 

diabetes in group II reported complaints such as colour distortion - in 3 cases (2.36%), object distortion - in 

12 cases (9.45%), and glare - in 34 cases (26, eight%), which is statistically significant more often than in 

conditionally healthy patients (φ = 3.783). 
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Refractive errors are the most common cause of low vision in conditionally healthy patients in group I. Our 

studies have shown that in patients with type 1 diabetes in group II (254 eyes of 127 patients), refractive 

errors are recorded as often as in conditionally healthy patients in group I. (168 eyes of 84 patients). Mild 

myopia in patients of group I was registered in 16.7% of cases (28 eyes) and patients of group II in 18.5% of 

cases (47 eyes), with φ*emp = 0.473. In 22 cases (13.1%) in group I and in 38 cases (14.97%) in group II, 

we revealed mild hyperopia in young people. Most often, mild hyperopia was recorded after drug cycloplegia. 

However, the difference between these indicators in the observation groups did not reach a statistically 

significant indicator - φ*emp = 0.543. 

 

All patients with moderate and high refractive errors were excluded from both observation groups. The basis 

for this decision was the reports in the literature on the influence of axial myopia on the density of collagen 

fibres in the central sections of the VB [14], [15]. 

 

The maximally corrected visual acuity (MCVA) in group I in conditionally healthy patients was 0.93±0.03. 

In group II patients with type 1 diabetes, this indicator was slightly lower than 0.91±0.06, but the difference 

did not reach statistically significant values (t=0.30, with p=0.766). 

 

Since information about the role of VB in the development of glaucoma and ophthalmic hypertension is often 

mentioned in the literature, all patients with even a slight excess of intraocular pressure were excluded from 

the study. As a result, the Maklakov tonometry data in both groups remained within the normal range and 

fluctuated: in group I, in conditionally healthy patients, from 18 to 23 mmHg. Art., on average 20.1±0.62 

mmHg. Art., and in group II in patients with type 1 diabetes - from 16 to 22 mmHg. Art., on average 19.6±0.81 

mmHg. Art. Differences in the observation groups were statistically insignificant at t=0.49 (p=0.62). 

 

Peripheral vision in the observation groups was assessed according to the total field of view (FOV) data in 

four meridians (the average norm is 265º). Observation groups, conditionally healthy individuals in group I, 

and patients with type 1 diabetes in group II did not differ statistically significantly. So, in group I the total 

field of view was 256.1±3.03º, versus 252.9±4.13º in group II at t=0.62 (p=0.532). 

 

Indicators of carbohydrate and lipid metabolism are the most significant risk factors for the development of 

diabetic retinopathy in patients with diabetes. In our study, we assessed these systemic indicators as probable 

risk factors for the development of diabetic vitreopathy. 

 

In conditionally healthy patients in group I (n=84), the mean total cholesterol level was 4.32+1.2 mmol/L. In 

patients with type 1 diabetes in group II (n=127), this indicator statistically differed little from the indicators 

of conditionally healthy individuals and amounted to 4.84+1.4 mmol/d at t=0.28 (p=0.78). Similarly, to the 

total cholesterol level, other indicators of lipid metabolism in the observation groups did not differ statistically 

significantly. The average triglyceride level in conditionally healthy patients in group I was 1.47+0.46 

mmol/L, and in patients with type 1 diabetes in group II - 1.59+0.83 mmol/L at t=0.13 (p=0.89). Low-density 

lipoproteins (LDL) in conditionally healthy patients in group I were 3.3+1.45 mmol/L, versus 2.65+0.78 

mmol/L in patients with type 1 diabetes in group II at t=0,39, p=0.69. High-density lipoproteins in 

conditionally healthy patients in group I did not exceed 1.73+0.31 mmol/L and patients with type 1 diabetes 

in group II - 1.04+0.43 mmol/L, at t+1,3 (p=0.19). The presented results indicate the absence of statistically 

significant differences in lipid metabolism indicators in conditionally healthy individuals and patients with 

type 1 diabetes at the age of 10 to 35 years. 

 

The level of glycemia today is recognized as the most significant factor in the development and progression 
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of diabetic retinopathy and other complications of diabetes. In contrast to the indicators mentioned above of 

lipid metabolism, the level of glycemia in the observation groups differed significantly. Thus, in conditionally 

healthy patients in group I, the average fasting blood glucose values were 4.9+0.63 mmol/l. Furthermore, in 

patients with type 1 diabetes in group II, the fasting blood glucose index exceeded that of healthy patients on 

average 3.7 times and amounted to 18.37+5.89 mmol/L. The difference in indicators reached statistically 

significant values at t=2.27 (p=0.02). 

 

The level of postprandial glycemia in patients with type 1 diabetes in group II was 4.5 times higher than in 

conditionally healthy patients in group I and amounted to 23.7+4.97 mmol/L versus 5.23+0.24 mmol/L at 

t=3.69, p=0.00029. The average level of glycated haemoglobin and fasting and post-meal glycemic 

parameters differed statistically significantly in the observation groups. Thus, in conditionally healthy patients 

in group I, glycated haemoglobin was 6.37+0.43%, versus 13.3+3.01% in group II in young patients with 

type 1 diabetes, at t=2.28 p=0.024. Thus, changes in carbohydrate metabolism are the main systemic factor, 

which differs in both observation groups, statistically significant. 

 

As noted earlier, the main goal of this study was to identify the possibilities of MSCT as a method of in vivo 

detection of early signs of diabetic vitreopathy and to assess the influence of various local and systemic factors 

on the development of changes in the vitreous body. 

 

In none of the observations, both in patients with type 1 diabetes (group II) and conditionally healthy patients 

(group I), we did not register VB opacities during biomicroscopy with high diopter lenses. However, MSCT 

data showed different indicators (Figure 2). 

 

Figure 2 Vitreous density indices in the observation groups according to multispiral computed tomography 

(HU - Hounsfield units) 

  Group I 

n=168 

Group II 

n=254 

  min max min max 

Central 
vitreous 

ranged  from +1 to +7 from +3 to +16 from +1 to +9 from +7 to +23 

М + m 4,14+0,9 8,57+1,87 3,86+1,07 15,57+2,31 

Preretinal 

vitreous  

ranged from +1 to +5 from +1 to +13 from +1 to +11 from +9 to +27 

М + m 2,5+0,74 8,29+1,54 6,12+1,73 16,71+2,61 

where M is the mean, m is the mean error of the arithmetic mean, n is the number of observations in the 

group. 

The criteria for the reliability of measurements are presented below in the text: 

* - reliability criteria when comparing indicators within a group, 

** - reliability criteria when comparing indicators between groups. 

 

MSCT showed that in conditionally healthy individuals in group I, the minimum density of the preretinal 

parts of the vitreous ranged from +1 to +5HU, on average 2.5+0.74HU. In patients of the same group, the 

maximum index in the preretinal sections of the CT ranged from +1 to +13 HU and averaged 8.29+1.54 HU. 

The differences were statistically significant: t=3.39 (p=0.0007) *. 
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In the central vitreous, the minimum vitreous density in conditionally healthy patients in group I ranged from 

+1 to +7HU, averaging 4.14+0.9 HU. The maximum density index in the central sections of the vitreous in 

the same patients ranged from +3 to +16HU and averaged 8.57+1.87HU. As in the preretinal regions, the 

difference between the minimum and maximum indices of vitreous density in the central regions reached 

statistically significant values at t=2.13 (p=0.033) *. 

 

When comparing the minimum indicators in the central and preretinal parts of the vitreous in conditionally 

healthy individuals, the difference was not statistically significant at t=1.41, p=0.16 *. Comparison of the 

maximum indices in the preretinal and central vitreous in conditionally healthy patients also did not reach 

statistically significant values at t=0.12, p=0.91*. 

 

In patients with type 1 diabetes in group II, the minimum density of the preretinal vitreous ranged from +1 to 

+11HU, on average - 6.12+1.73HU. The maximum indicator of the density of the preretinal vitreous ranged 

from +9 to +27HU and averaged 16.71+2.61HU. The difference between the minimum and maximum indices 

of vitreous density in the preretinal sections of the vitreous in patients with type 1 diabetes in group II reached 

a statistically significant level at t=3.38, p=0.0008*. 

 

In the central sections of vitreous in patients with type 1 diabetes (group II), the minimum density ranged 

from +1 to +9HU, and the average was 3.86+1.07HU. The maximum vitreous density in the central regions 

ranged from +7 to +23HU and averaged 15.57+2.31. Differences in the minimum and maximum indices of 

vitreous density in the central sections and the preretinal sections of the vitreous reached statistically 

significant values: t=4.60, p=0.000005*. 

 

Comparison of the minimum indices of vitreous density in the central regions in conditionally healthy patients 

(group I) and patients with type 1 diabetes (group II) showed that the results obtained did not differ 

statistically significantly at t=0.2, p=0.84. However, a comparison of the minimum values in the preretinal 

sections of vitreous in patients with type 1 diabetes versus the same indicator in conditionally healthy patients 

showed some tendency towards an increase in the minimum index of vitreous density in patients with type 1 

diabetes, but not statistically significant, at t=1.92, p=0.055**. 

 

When comparing the maximum density indices in the central sections of vitreous in patients of group I and 

patients of group II, a statistically significant increase in vitreous density in patients with type 1 diabetes was 

revealed at t=2.36, p=0.018**. Similar results were obtained when comparing the maximum vitreous density 

in the preretinal sections of the vitreous in the observation groups. In group II patients with type 1 diabetes, 

the vitreous density was statistically significantly higher in this zone than in conditionally healthy patients in 

group I at t=2.78, p=0.0057. We were able to register similar changes in the vitreous and when assessing the 

lens's density according to MSCT data (Figure 3). 

 

Figure 3 Indices of the density of the native lens in the observation groups according to multispiral 

computed tomography (HU - Hounsfield units) 

  Group I 

0p=168 

Group II 

n=254 

  min max min max 

N
a

ti

v
e 

le
n

s ranged from +54 to +60 from +88 to +94 from +63 to +84 from +121 to +146 
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М + m 57,14+0,98 91,43+0,94 69,86+2,85 137,57+3,85 

where M is the mean, m is the mean error of the arithmetic mean, n is the number of observations in the 

group. 

The criteria for the reliability of measurements are presented below in the text: 

* - reliability criteria when comparing indicators within a group, 

** - reliability criteria when comparing indicators between groups. 

 

As mentioned earlier, in all cases in both observation groups, the lenses of both healthy and type 1 diabetic 

patients were transparent. In conditionally healthy patients in group I, during the MSCT study, the minimum 

density of the native lens varied from +54 to +60HU, averaging 57.14+0.98HU. The maximum density of the 

native lens in conditionally healthy patients ranged from +88 to +94HU, averaging 91.43+0.94HU. At the 

same time, the differences between the minimum and maximum indices of the native lens of conditionally 

healthy patients were statistically significant at t=25.25 (p=0.00001) *. 

 

In patients with type 1 diabetes in group II, the lens, according to biomicroscopy, and conditionally healthy 

patients in group I, was absolutely transparent. However, the minimum density indicator of the native lens 

ranged from +63 to +84HU and averaged 69.86+2.85HU. The difference with a similar indicator in 

conditionally healthy patients in group I was statistically significant at t=4.22 (p=0.0001)*. The maximum 

lens density in patients with type 1 diabetes was statistically higher than that in conditionally healthy patients 

and ranged from +121 to +146HU, averaging 137.57+3.85HU. The reliability indicator when compared with 

conditionally healthy patients in group I was t=11.64 (p=0.00001)**. When compared with the minimum 

indicator within the group, the reliability indicator was t=14.14 (p=0.000001)*. 

 

4. CONCLUSION 

Numerous studies of recent decades have shown that the vitreous body plays a significant role in the 

development of diabetic complications of the organ of vision. The role of vitreous in the development of 

hemophthalms, retinal detachment, macular oedema and occlusion of retinal vessels is prominent. However, 

these changes are recorded in the late stages of diabetic retinopathy, while signs of diabetic vitreopathy are 

recorded long before the development of diabetic retinopathy. When does vitreous start to influence the 

development of diabetic retinopathy? And what is the mechanism of the effect of vitreous on the development 

of diabetic retinopathy? 

 

According to some researchers, vitreous is a kind of reservoir for metabolic products, which accumulate over 

time and stimulate diabetic changes in the retina. There is also a hypothesis about the participation of the 

cortical layers of the vitreous in impaired oxygen diffusion to the retinal tissue. Proponents of this hypothesis 

associate the progression of diabetic changes in the retina with changes in vitreous that disrupt oxygen 

diffusion to the retinal tissue. According to their supporters, the contact of the cortical layers with the retinal 

tissue also stimulates the development of diabetic retinopathy. At the same time, it is believed that not the 

contact of vitreous but the traction effect of its fibres on the retina stimulates proliferative changes in the 

retina in diabetes mellitus. Despite the disagreements in the mechanisms of the stimulating effect of vitreous 

on the development of diabetic retinopathy, the fact remains that in diabetes, the vitreous undergoes changes 

and can influence the development of diabetic retinopathy. However, signs of diabetic changes in vitreous 

can be recorded only in the late stages of diabetic retinopathy or in the course of histological studies. There 

are still no methods of clinical registration of diabetic vitreopathy. 
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Diabetic vitreopathy is the changes in the vitreous caused by systemic factors in diabetes mellitus. Numerous 

biochemical studies and studies of the micro and macromolecular composition of vitreous in diabetes mellitus 

have shown that the leading factor that changes the structure of vitreous is the glycosylation of its collagen 

fibres due to high levels of glycemia. Our observations demonstrate that the level of glycemia became the 

most statistically significant factor distinguishing both groups of observation from each other. All three main 

indicators: fasting glycemia (p=0.02), postprandial glycemia (p=0.00029), and glycated haemoglobin 

(p=0.024), were statistically significantly different in relatively healthy young and young patients with type 

1 diabetes. 

 

Our observations showed that such factors as the level of total blood cholesterol (p=0.78), high lipoproteins 

(p=0.19) and low density (p=0.69), as well as blood triglycerides (p=0,89), did not differ statistically 

significantly in the groups of conditionally healthy young (group I) and young patients with type 1 diabetes 

(group II). 

 

Studying the potential factors that could cause changes in vitreous, we excluded as much as possible local 

ophthalmic factors. In both observation groups, there was no statistically significant difference in the 

frequency of ametropia, the level of intraocular pressure (p=0.62) and the maximum corrected visual acuity 

(p=0.766), as well as in the total field of view (p=0.62). 

 

The most significant, in our opinion, factors distinguishing conditionally healthy patients and patients with 

type 1 diabetes were indicators of the density of collagen-containing intraocular structures: the vitreous and 

the lens. It was these factors that statistically significantly differed in the observation groups. Our observations 

have shown that MSCT is a sufficiently sensitive method to record the difference in density between the 

minimum (hyaluronan) and maximum (collagen) components of vitreous and the lens, both in healthy patients 

and patients with type 1 diabetes. Our results showed that in patients with type 1 diabetes, the minimum 

vitreous density index tends to increase but does not reach statistically significant values. It follows from this 

that hyaluronan is not compacted in type 1 diabetes. On the contrary, in patients with type 1 diabetes, the 

maximum density index was statistically significantly increased in both the central and preretinal sections of 

the vitreous (p<0.01), which indicates the compaction of the collagen fibers of the vitreous. 

 

In addition to changes in vitreous, changes in the lens were recorded according to MSCT data. According to 

MSCT data, the minimum and maximum indicators of lens density were also determined. As well as in 

vitreous, the maximum indicator of the density of the native lens in young patients with type 1 diabetes was 

significantly higher (p<0.001). 

 

Vitreous visualization is one of the most critical tasks of modern ophthalmology. Even though such attempts 

have been carried out for a long time, significant results have not yet been obtained [6]. Vitreous visualization 

methods are often limited to its qualitative description; there is still no quantitative assessment. 

 

The results of histological studies of the state of vitreous in experimental animals and postmortem studies of 

patients indicate changes in vitreous in patients with diabetes even before the development of diabetic 

retinopathy [4]. Histological studies demonstrate the compaction of vitreous in its preretinal regions [11]. 

However, are these changes the result of diabetes exposure, or their development may be a consequence of 

postmortem changes [16]. 

 

Our results suggest that MSCT can be used for early registration of changes vitreous in DM, even before they 

become visible. In addition, MSCT allows for a quantitative assessment of such changes. Also, the results of 
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our study allow us to confirm that vitreous in diabetes is subject to induration both in the central and preretinal 

regions. The compaction of vitreous in our study was registered in vivo and was not caused by postmortem 

changes. 

 

The first results obtained by us on the clinical registration of changes in vitreous can be accepted for more 

comprehensive clinical application. Registration of changes in vitreous in the future will make it possible to 

study the role of vitreous not only in the development of diabetic retinopathy but also in other pathologies of 

the retina or intraocular pathology. 
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