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ABSTRACT

Diabetic retinopathy (DR) in children is one of the most severe complications of
diabetes mellitus and takes the first place among the causes of blindness in people of
working age. The aim of the study was to study the effectiveness of surgical treatment
of proliferative diabetic retinopathy (PDR) in children in combination with cataracts.
Under observation were 43 sick children with type 2 diabetes mellitus with traction
retinal detachment and cataract, which were divided into two groups depending on
the tactics of treatment. Preliminary results of the study showed equal effectiveness of
combined surgical treatment of PDR and cataract in sick children of the first group
and delayed removal of complicated cataract after endovitreal treatment of PDR in
sick children of the second group. The development of neovascularization of the iris
in the late postoperative period was observed in both groups: in 8 sick children of the
first and 7 sick children of the second group, which indicates the need for further
research into the progression of diabetic retinopathy (DR), to determine the
relationship between the development of complications and the timing of cataract
removal.

Keywords: vitrectomy, diabetic retinopathy, cataract, angiography,
neovascularization.

AHHOTALUSA

Jluabemuueckas pemunonamus (/[P) y Oemetl asnsemcs 0OHUM U3 Haubojee
MANCENBIX OCNONCHEHULL caxapHoco ouabema u 3anumaem nepeoe mecnio cpeau
NPUYUH  CIenomel Yy Juy mpyoocnocobrnozo e6o3pacma. llenv uccieoosanus —
U3yuumob aghpexmusnocmos  Xupypeuuecko2o - JieyeHusl npoaughepamusHoll
ouabemuueckou pemunonamuu (II/[P) y oemeti 6 couemanuu ¢ kamapaxkmotu. 1100
HAO00eHUueM Haxoounucs 43 00nbHbIX Oemell ¢ caxapHuiM Oouabemom 2 muna c
MPAKYUOHHOU OMCIOUKOU CeMUamKy U Kamapakmou, Komopule Obliu pazoeieHvl Ha
ose cpynnsl 6 zasucumocmu ont makKmuKu j1e4eHUAl. Hpedeapumeﬂbﬁble pesyioniamaol
UCCIe008aHUsL  NOKA3AAU — OOUHAKOBYIO  3hhekmusHocms — KOMOUHUPOBAHHOZO
xupypeuyeckoeo nevenus /[P u xamapaxmel y 601bHbIX Oemeli Nepeoll epynnvl u
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OMCPOUEHHO20 YOANeHUs OCIONCHEHHOU Kamapakmvl Nocjle 3SHOOBUMPeanlbHO20
neuenus /[P y 6onbubix Oemeti emopoti epynnvl. Pazeumue Heoackynsapusayuu
PAaoyI’CKU 8 OMOAIEHHOM NOCIEONEePAYUOHHOM nepuooe HabI00alocy 8 obeux
epynnax: y 8 60abHbIX Oemell nep8oll u 7 OOAbHBIX Oemell 8MOopou 2pynnvl, Ymo
ceuoemenvcmeyem O  HeOOXOO0UMOCMU — OdlbHeuue20  U3yYyeHus  meyeHus
ouabemuueckoul pemunonamuu ([P). , onpedenumsv 63aumocesnzo mexcoy pa3eumuem
OCIOMCHEHUL U CPOKAMU YOAIeHUSL KAMAPaAKMbl.

Knioueevle cnosa: sumpsxmomus, ouabemuieckas pemuHonamus, Kamapakma,
aneuozpaghusl, Heo8ACKYIAPUIAYUSL.

INTRODUCTION

According to the WHO, by 2014 the number of people suffering from diabetes
mellitus (DM) among children has increased to 422 million people. At the same time,
diabetes mellitus, namely the micro- and macrovascular changes that develop with it,
are considered one of the main causes of the development of blindness, renal failure,
heart attacks and strokes [3,11].

Diabetic retinopathy (DR) in children is one of the most severe complications of
diabetes mellitus and ranks first among the causes of blindness in people of this age
[2]. In children with diabetes experience of more than 10 years, DR is diagnosed in
100% of cases (10). It has been established that the main links in the pathogenesis of
the development of DR are microstructural changes and disorders of redox processes
in the retina [4,6,7, 9], which leads to impaired microcirculation and, as a result, to
tissue hypoxia.

Traditionally, it is customary to use the classification of DR in children
described by E. Kohner et al. in 1985, in which it was proposed to distinguish three
stages in the development of retinopathy: non-proliferative, pre-proliferative and
proliferative. On the basis of this classification, many authors have proposed various
options for structuring AR. In our opinion, the most successful is the "surgical”
classification proposed by R. Kroll, in which changes in the fundus of the eye in
proliferative diabetic retinopathy (PDR) in children are described from the point of
view of the development of proliferative vitreoretinopathy.

According to this classification, stage A corresponds to vascular changes and
proliferative changes around the optic disc (OD) and in the posterior layers of the
vitreous body (ST); stage B is characterized by traction retinal detachment due to
reduction of the posterior cortical layers of the ST (it has two substages: Bt - the
spread of retinal detachment from the nasal part of the optic disc and Bt - with the

spread of retinal detachment from the temporal side without involving the macular
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zone); stage C is characterized by macular detachment and, according to the number
of retinal quadrants involved in the process, substages are distinguished from C1 to
C4 1[5, 8].

Reduced vision in sick children with diabetes mellitus, in addition to progressive
DR, is due to the formation of lens opacities. In the older age group of patients, two
types of cataracts can be distinguished: true diabetic, which developed as a result of
unsatisfactory compensation of carbohydrate metabolism, and senile, formed against
the background of diabetes mellitus [1,12].

The aim of the study was to evaluate the effectiveness of endovitreal surgical
treatment of proliferative diabetic retinopathy in children with silicone tamponade in
combination with cataract surgery.

MATERIAL AND METHODS

Under supervision there were 43 sick children with PDR complicated by
cataract, aged from 12 to 18 years. All sick children had type 2 diabetes in the
compensation stage. The experience of SD varied from 3 to 10 years. All patients
underwent a set of standard ophthalmological examinations, including ultrasonic B-
scanning. Visual acuity before surgery was assessed in the range from "incorrect light
projection” to 0.3. Intraocular pressure (IOP) was compensated in all cases and
amounted to 16+7 mm Hg. Art. All sick children were diagnosed with traction retinal
detachment and complicated cataract. The degree of PDR progression was
determined by the results of indirect ophthalmoscopy, B-scan and according to the
classification proposed by R. Kroll. The degree of progression corresponded to stages
B and C. The degree of lens opacity was classified according to L. Buratto, cases
with cataracts of 2-3 degrees were selected for the study. Sick children were divided
into two groups depending on the tactics of surgical treatment. The first group
included 21 children who underwent simultaneous cataract removal with implantation
of an intraocular lens (IOL) and endovitreal intervention for PDR with silicone oil
tamponade at the first stage. After 3.5 + 0.5 months, the second stage of treatment
was carried out, which consisted in the removal of silicone oil with tamponade of the
vitreal cavity with air.The second group included 22 sick children, in whom the first
stage of treatment included endovitreal intervention, which ended with silicone
tamponade; 10L with the replacement of silicone oil with air. The clouded lens was
removed by ultrasonic phacoemulsification, soft hydrophilic 10Ls were implanted.
Endovitreal intervention was a three-port (25-27G) vitrectomy with maximum
preservation of the anterior hyaloid membrane and anterior cortical layers of the

vitreous body with the removal of epiretinal membranes and ligaments, as well as
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endolaser coagulation of the retina, tamponade of the vitreal cavity with silicone oil.
In all cases, silicone oil with a viscosity of 5700 cSt was used. An additional
intraoperative diagnostic method for patients in both groups before surgery at each
stage of treatment was fluorescein angiography of the iris. The presence of
neovascularization and its prevalence were assessed. For this, a contrast agent was
injected intravenously on the operating table. The process of visualization of the
vascular network was observed through a microscope with a filter.

RESULTS AND DISCUSSION

In the early postoperative period, 10 sick children of the first group and 9 sick
children of the second group were diagnosed with moderate ophthalmohypertension
compensated by antihypertensive drugs. In one case, corneal edema and descemetitis
occurred in the first group and were stopped within three days with topical
application of glucocorticosteroids. A month after the first stage of treatment in both
groups, there was a significant increase in visual functions. The maximum corrected
visual acuity ranged from 0.05 to 0.5. By the time of the second stage of treatment,
16 patients of the second group had a persistent decrease in visual functions to 0.03-
0.05 and pronounced clouding of the lens due to the effect of silicone oil on the lens
tissue.On the 7-10th day after the second stage of surgical treatment in sick children
of both groups, complete resorption of air was noted.3 months after the completion of
surgical treatment, stabilization of visual functions was observed in all cases, the
maximum corrected visual acuity was determined in the range from 0.05 to 0.3. The
level of IOP in all sick children was within the normal range and amounted to 17+5
mm Hg. Art. At long-term follow-up (8 months after the second stage of treatment),
biomicroscopy revealed signs of neovascularization of the iris in 8 patients of the first
group: eversion of the pigmented edge of the pupil with growth of the capillary
vascular network along the circumference with the transition of vessels to the anterior
surface of the iris . Similar signs of neovascularization in the second group were
observed in 7 patients.

CONCLUSION

Preliminary results of the study showed equal effectiveness of combined
surgical treatment of PDR and cataract (first group) and delayed removal of
complicated cataract after endovitreal treatment of PDR (second group). In sick
children of both groups, the development of neovascularization of the iris was noted
in the late postoperative period, which indicates the need for further research into the
progression of DR and the mechanisms for the development of complications in the
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postoperative period, as well as the development of an optimal algorithm and
determining the timing of safe and effective surgical treatment of PDR and cataracts.
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