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Background. Studying anthropoecological factors is required to specify risk factors 
and predictors of central serous chorioretinopathy (CSCR). 
Purpose. To analyze a level of atmospheric air pollution by Cr6+ and to assess 
its influence on the incidence of central serous chorioretinopathy among adult 
population of the Sumy region. 
Material and Methods. Data on registration of patients for CSCR treatment 
(according to ICD-10: Н35.7) from 2005 to 2017 were analyzed. The data were 
obtained in Statistical Department of Sumy Regional Clinical Hospital. Official 
information data on air pollution by Cr6+ emission at PJSC Sumy NPO were studied.
Results. For the entire period of observation, the CSCR incidence in the Sumy 
region shows a clear tendency to increase. The correlation analysis confirmed the 
fact that CSCR is determined by Cr6+ emission in the atmospheric air and showed a 
direct (correlation coefficient r = 0.85) significant (p = 0.0007) relationship (Fig. 3) 
between the CSCR incidence rate and the levels of Cr6+ emission in the atmosphere.
Conclusion. Cr6+ was found to have an indirect and induced effect on the CSCR 
incidence  in the Sumy region.
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Central Serous Chorioretinopathy (CSCR) is a disease 
which affects mostly young adults and is characterized 
by serous detachment of the neurosensory retina, focal 
multifocal areas of leakage at the level of the retinal 
pigment epithelium (RPE) as a result of disorders in the 
barrier and pumping function; CSCR affects the macular 
area mainly [1]. Chronic macular edema in patients with 
CSCR causes a stable vision loss due to a thinned foveolar 
layer of photoreceptors as wll as degeneration and atrophy 
of the pigment epithelium. 

Among risk factors for central serous chorioretinopathy 
are hypertension, viral infection, type A personality, 
autoimmune disorders, sleeping disturbance, alcohol 
consumption, high temperature effect (sauna), and 
vigorous physical activity  [7, 11]. At the present time, 
most physicians entertain an idea that one of the main 
causes of CSCR is a high level of both exogenous [3, 4] 
and endogenous [2] steroid hormones in the body. Cases 
of CSCR in patients with hypothalamo-pituitary-adrenal 
axis pathology (Cushing’s syndrome, stress, pregnancy) 
are known [5, 6, 8]. A relationship between CSCR 
development and a Helicobacter pylori infectious agent 
[10] and positive disease regression after eradication [9] is 
being discussed actively. Balkarli A. et. al. have reported 
a relationship between CSCR and fibromyalgia syndrome 
(FMS) [12]. The incidence of FMS was 42.2% in patients 

with CSCR compared to 10.4% of controls. Latest 
papers have associated a risk of CSCR development in 
women with polycystic ovary syndrome against elevated 
androgens, testosterone in particular [13]. 

The presence of a great number of diverse and in 
some cases contradictory theories of CSCR development 
[20] speaks for the fact that etiology of the disease is 
understudied. It might be the lack of the whole picture 
of etiopathogenic mechanisms of CSCR that causes 
insufficient efficacy of medical measures, relapses of 
the disease and chronicity of the process. That is why 
we want to pay attention to the ecological crisis in the 
country, connected with the technogenic pollution of the 
atmosphere, soil and underground water by heavy metals 
during the modern urbanization and industrialization 
and their possible influence on CSCR development. It 
should be pointed that heavy metals, in principle, have 
no mechanisms of self-purification, i.e., they are not 
transformable unlike organic compounds, and have 
cumulative properties.

Considerable attention is paid to the pollution of the 
environment with compounds of hexavalent chromium 
(Cr6+), which is classified as hazard class I (extremely 



Journal of Ophthalmology (Ukraine) - 2018 - Number 3 (482)  

64   

dangerous). This form is rare in the nature and is produced 
mainly in industry. It should be noted that compared with 
other heavy metals (Cd, Pb, Hg) we have not found in the 
domestic literature data on studying Cr6+ compound on eye 
structures apart from acute pathology of the anterior part 
of the eyeball which is described in textbooks. Of interest 
are scientific papers abroad which highlight and analyze in 
details causes of neurodegenerative changes in the retina 
and choroid of the eye based on toxic effects of salts of 
heavy metals [18, 19].

We believe that studying anthropoecological factors, in 
a result of which the question of the eye disease prevalence 
becomes of a special significance, is necessary to specify 
the risk factors and predictors of this pathology.

Purpose. To analyze a level of atmospheric air pollution 
with Cr6+ and to assess its influence on the incidence of 
central serous chorioretinopathy in the adult population of 
the Sumy region. 

Material and Methods
Data on registration of patients for CSCR treatment 

(according to ICD-10: Н35.7) from 2005 to 2017 
were analyzed. The data were obtained in Statistical 
Department of Sumy Regional Clinical Hospital. Sumy’s 
ecological certificate was studied concerning the levels of 
environmental pollution with Cr6+ compounds.

STATISTICA 8 (Serial number 31415926535898) was 
used to perform mathematical calculations. To generalize 
the data obtained, the arithmetic mean (M) and its standard 
error (± m) were used, and the Pearson correlation 
coefficient (r) was used to establish the relationship 
between the CSCR incidence and the Cr6+ level in the 
atmosphere of the Sumy region.

Results
Environmental degradation concerns directly the 

Sumy region, on the territory of which there are chemical 
industry enterprises located within the city (PJSC Sumy 
NPO, PJSC Sumykhimprom, PJSC Nasosenergomash, 
Drill Collars and Kellys Plant Subsidiary Enterprise, 
Huala Klozhers Ukraine Ltd, Technologia JSC). The 
activity of the enterprises affects the health condition of 
the population. Romny, Velyka Pysarivka, Krolevetskyi, 
Bilopillia, Okhtyrskyi, and Burynskyi Raions can be 
referred as industrial districts of the region, where the risk 
of all diseases is more than 70% [17].

Findings of a recent ecological - geochemical research 
have demonstrated that a level of heavy metals including 
Cu, Zn, Mn, Ni, Cr, and V was significantly higher in 
relation to baseline values in the soil, vegetation and 
natural surface waters of the Psel River, which is a zone of 
influence of Sumyteploenergo LLC [14].

It is reliably known that main sources of Cr6+ pollution 
is electroplating industry, waste of leather factories, 
circulating cooling systems, production of glue and 

washing facilities. A potential hazard for environment is 
accumulated galvanic sludge in the Sumy region at PJSC 
Sumy NPO, PJSC Naftoprommash (a city of Okhtyrka). 
Volumes of electroplating sludge considerably exceed 
utilization rates and make up about 80 tons per year at 
nominal load. By 1st Jauary 2016, PJSC Sumy NPO had 
accumulated 1378.0 tons of the specified wastes [16]. 

According to Sumy’s ecological certificate, the largest 
source of Cr6+ emission in the air is PJSC Sumy NPO 
(Table 1) which is included in the "List of 100 Most 
polluters in Ukraine".

Figure 1 demonstrates that the CSCR incidence in 
the Sumy region from 2005 to 2017 was of a wave-like 
character with a value ranging from 1.2% (5 cases) in 2005 
to maximal 16.4% in 2010. However, in general for the 
entire period of observation, the CSCR incidence in the 
Sumy region shows a clear tendency to increase.

Based on a correlation analysis between years and 
CSCR incidence rates in the Sumy region, we revealed a 
positive significant (р = 0.002) relationship (correlation 
coefficient, r = 0.69) (Fig. 2), which indicates a steady 
increase in the CSRC incidence which we associate with 
the environmental degradation in the Sumy region.

The correlation analysis confirmed the fact that CSCR 
is determined by Cr6+ emission in the air and showed a 
direct (correlation coefficient r = 0.85) significant (p = 
0.0007) relationship (Fig. 3) between the CSCR incidence 
rate and the levels of Cr6+ emission in the atmosphere, 
indicating an unfavorable further forecast of an increase in 
the frequency of this pathology in the population.

Taking into account the current state of biosphere 
pollution by chromium drainage from electroplating 
industry, Sumy scientists have developed a comprehensive 
scheme for the purification of chrome-containing 
wastewater at PJSC "Sumy NPO" using electrocoagulation 
devices with an efficiency of 99.96% on the basis of PJSC 
Gluhovsky plant "Electropanel" [15].

Such understanding the problem has forced the 
Sumy Regional Council to approve the Integrated Waste 
Management Program in the Sumy Region for 2016-
2020, which is aimed at improving the waste management 
system, reducing the man-made load on the environment 
and improving the ecological situation in the Sumy region 
[16].

Conclusions
1. Data obtained testify to the complicated 

epidemiological situation and the ecological causality of 
central serous chorioretinopathy development.

2. Cr6+ was found to have an indirect and induced 
effect on the CSCR incidence  in the Sumy region

Prospects for further research. Patients with CSCR 
should be examined in regard of Cr6+ levels in biological 
fluids using atomic absorption spectrophotometry.
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Table 1. Emission of Cr6+ in the atmospheric air according to Sumy’s ecological certificate

Years

Percentage of pollutant emissions (Cr6+)

Total emission, t/year % to total emissions of the object

2005 0.191 0.01

2006 0.191 0.01

2007 0.192 0.02

2008 0.192 0.02

2009 0.284 0.05

2010 0.284 0.06

2011 0.284 0.06

2012 0.283 0.06

2013 0.22 0.05

2014 0.132 0.064

2015 0.118 0.06

2016 * *

2017 * *

(М±m) 0.21±0.018 0.04±0.006

* Official information Cr6+ emission into the air has not been available since 2016 



Journal of Ophthalmology (Ukraine) - 2018 - Number 3 (482)  

  67

Fig. 3. A correlation relashionship between the incidence of central serous 
chorioretinopathy and emission of Cr6+ in the atmospheric air

Fig. 1.  Changes in the incidence of central serous chorioretinopathy in the 
Sumy Region within 2005-2017 

Fig. 2. A correlation relashionship between years and the incidence of central 
serous chorioretinopathy
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