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Radiation Cataract after the Chernobyl
Catastrophe - Specific Clinical Picture

PagmnaLmoHHan KaTapakTa nocse 4epHOoObINIbCKOM KaTaCcTpodbl —
ee cneumdunyeckas KNMHMYECKan KapThHa

Abstract

Radiation cataract as one of the first biological effect of radiation exposure, recognized as a
direct consequence of the ionizing radiation influence.
Total is known about 224 cases of specific radiation cataracts after the Chernobyl catastrophe, 179
cases of specific radiation cataracts observed in dynamics.
Radiation cataract diagnosis was established by a council after careful ophthalmologic examination.
Basic method - slit lamp biomicroscopy. Biomicrophotography of lens changes with video recording
system and red reflex background photo, the Scheimpflug image analysis examined were applied. A
specific clinical picture allows a clear distinction between radiation cataracts and involutionary and
complicated cataracts of other genesis. Slit lamp biomicroscopy is the basic method of differential
diagnosis of radiation cataracts.
Keywords: cataract, radiation cataract, ionizing radiation, biological effect of radiation exposure,
differential diagnosis.

Peslome

PapgmnauroHHas KaTapakTa NpUHaaNexunT K oTAaneHHbIM 3bdeKkTam noHusmpyowein paguavmm (UP).
KnnHnyeckaa KapTvHa pagvauMoOHHON KaTapaKTbl ABAAETCA AOCTAaTOYHO Cneunduyeckon n mo-
XKeT ObITb KNUHMYECKN OTAENEeHa OT MHOTOUMCIIEHHbIX APYIMX BUAOB MOMYTHEHUI XpycTanuka. [Jo
YepHOObINbCKOI KaTacTpodbl U3MEHEHUSA XPYCTanuKa Npu paguaLnoHHOM BANAHMMW CYMTANNCh He-
CTOXaCTUYECKMM COMaTUUECKUM 3DEKTOM, OAHAKO KaTapaKToreHHas [o3a Ans uesloBeKa He Obina
onpegeneHa. HoBble faHHble NTepaTypbl CBUAETENbCTBYIOT O MOABAEHUM TUMNYHBIX MOMYTHEHWIA
XpycTanvka npu AencTBuUmM B 3HaUNTENIbHO MeHbLUMX Ao3ax UP. Takum ob6pa3om, BepoATHOCTb pe-
rMcTpaumn paguaLMoHHON KaTapakTbl B OyayLieM Npyu HOBbIX PaauaLMOHHbIX UHLMAEHTaX 3Hauu-
TesSIbHO BO3pacTaeT.

Llenb nccnegoBanma. Onuvcatb KIMHUYECKYIO KapTUHY crneumduyeckori paguaurioHHON KaTapak-
Tbl, KOTOPAA pa3Bunach y Nogel, NocTpagasLnx oT Katactpodbl Ha YHAIC.
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PagnaunoHHan KatapakTta nocne LlepHO6bIJ'Il::CKOI7I KaTaCTpOd)bI —ee cneuvucbmquKaﬂ KNMHN4YeCKaa KapTuHa

Marepuanbi n metopbl. B pamkax pa3nunuHbix nccnefoBaHuin 6oino obcnegosaHo 16 484 yenose-
Ka, 065TyYeHHbIX B pe3ysbTaTe YepHOObUTbCKON KaTacTpodbl (yUnTbIBaNVCh yU4aCTHUKU TMKBUAALMN
nocnencTBUI aBapyv NMepBbIX JIET Y 3BAKYMPOBaHHbIe 13 30-KUIOMETPOBOW 30HbI). [lnarHos pasuva-
LIMOHHOW KaTapaKTbl yCTaHABMMBaN KOHCUIMYM MOCHE TWATeNbHOro 0$TasbMONIOrMyeckoro obcne-
noBaHus. OCHOBHOW MeTog — 6GMIOMMKPOCKONNA C MOMOLLbIO LeneBol laMmnbl. [pumeHeHa 6uomu-
kpodoTorpadua xpycranuka n ¢otorpadus Ha poHe KpacHoro pednekca. NMpumeHanacb TexHMKa
nonyuyeHua Lanmnénior-nsobpaxerHmna. Cneunduueckan pafmalumoHHasa KaTapakTa (coctaBnaet
He3HauUNTENbHYIO YacTb BCEX CIyUYaeB KaTapaKTbl) B 3TVX rpynnax Habnoganacs B 226 cyyasx.
Pe3ynbraTtbl M 06CyKAeHMe. PagnauroHHan KaTapakTa BO3HMKAET Nocse ANIMTeNIbHOro IaTEHTHO-
ro nepvoga. Mepsblii KNMHNYECKNI NPU3HaK ee — NoABNEHNe HebOoMbLIOro NOMyTHEHUSA NoA 3aj-
Hel Kancymnom XxpycTanmka, nofimxpomaTnyeckas U3MeHUMBoCTb. o nepudepnmn xpycranmka MoryT
NoABUTLCA TOUEUHble NMOMyTHEHUA. [JoCTOBEepPHbIV MPU3HAK pPagnaLMoHHON KaTapaKTbl — NosABe-
HVie CKOMMEHWA BaKyone, TOYeUYHbIX MOMYTHEHWIA MeXay 3aiHEN Kancynon 1 KOPoW XpycTanuka.
Co BpemMeHeM, Mo Mepe MPOrpeccrpoBaHmMA KaTapaKTbl, 3TV KflacTepbl CINBAOTCA B HEGOMbLUYIO
Henpo3payHOCTb BO3J1e 3aHEro MOoMoCa, KOTOpas NOCTENEHHO YBENMYMBAETCA B pa3Mepax, CTaHO-
BUTCA TONLLE U MIIOTHEe.

WNcnonb3yetca knaccndukauma pagrmauvoHHoON KaTapaKkTbl, pa3paboTtaHHas B Konymorinckom yHu-
BepcuTeTe. KaTapakTa nepBoW CTaAun — 3epHUCTOE MOMYTHEHME, PEe3KO OTAENEHHOEe OT OKpY»Ka-
loLLen cpefbl, OKPYFIoN UM HeNpPaBubHOW GOPMbl, HAMOMUHAET MOPUCTYIO FOPHYio nopogy. Mo
¢bopme 3TO MEHMCK, CHavyasla OH MOXET ObITb INYy6OKUIA, 3aTeM MIOCKO-BbINYKJIIbIA, 3aTEM ABOAKO-
BbIMYK/bIN.

MNMocTeneHHO HabnogaeTcA yBenmyeHne MIOTHOCTU 1 06bema NOMYTHEHUA. B ogHMX ciyyasx oHo
HauMHaeT HaNoMWHaTb TOP, B APYruX NprobpeTaeT 3Be3aHY0 popMy. Bokpyr Hero noasnaeTca rpa-
HMLA C KNaCTEPOM TOUYEUHbIX MOMYTHEHWIA 1 BaKyoneln, KoTopble 06pasyioT Ayun UanM NoONochl, Ha-
npaB/eHHble K SKBATOPY, OHW BNOCNEACTBMN MOTYT MOKPbIBATb BCIO 3aiHIOI0 MOBEPXHOCTb JINH3bI.
YacTto, 0cobeHHO y MOnoapIX ntofel, 3agHee cybKancynsapHoe NoOMyTHEHVE CTabunn3npyeTca v no-
CTEMEHHO BbITAJIKMBAETCA HOBbIMY KPUCTANNIMYECKUMY BOSIOKHAMU TTyOOKO B XPYCTauK, B KOpY.
B 3TOM COCTOAHNN NOMYTHEHME MOXET COXPaHATLCA B TeUeHMe BCel nocnedytoLen Xn3Hu. B apy-
rUX CNy4Yasax MOMYTHEHUA NPOrPeCcCUPYIOT, UX PACMoNIOKeHNEe Ha ONTUYECKMEe OCK U PALOM C Hell
BbI3bIBAET OTHOCUTESNIbHO BbICTPOE CHUXEHWE OCTPOTbI 3peHUA. U ToNbKO B TPETbEW 1 0COBEHHO
yeTBEpPTON CTaAUM PaaVaLMOHHON KaTapaKTbl yXKe TPyAHee OTNINUNTD ee OT APYrvX 3afHKX cybKan-
CYyNAPHbBIX KaTapaKT, a B MATON CTaAuy — U OT APYryX KaTapakT.

3aknioueHume. ParaloHHas KaTapakTa MeeT XapakTepHYI0 KNMHUYECKYIO0 KapTUHY, KOTopas no-
3BonAeT anddepeHUMpoBaTh ee OT APYroli NAaToNorMn XpycTanuka. B guarHoctmke 1ol natonorum
pelualolee 3HauYeHne MEIOT pe3ynbTaTbl BIOMUKPOCKONMMN XpyCTanuka.

KnioueBble cnoBa: KaTapakTa, pagnaLunoHHas KaTapakTa, MOHMU3VpPYloLLee n3fyyeHune, bronoruye-
CKui 3P deKT pagmnaumoHHoro obnyueHns, guddepeHumanbHan AMarHoCTuKa.

B INTRODUCTION

Radiation cataract as one of the first biological effect of radiation
exposure, recognized as a direct consequence of the ionizing radiation
influence [1, 2]. In 20th century it was believed that radiation cataract
occurrence is possible only if irradiation dose is at least 2 Gy or more. Before
the Chornobyl catastrophe, changes in the lens during radiation exposure
were considered to be non-stochastic somatic effects [3, 4]. Results of the
studiesin recent years have contradicted these assumptions: a lot of literature
data appeared the registration of typical lens opacities with significantly
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lower doses [5-7]. The results of the accident at the atomic power station
in Chornobyl significantly worsened about the widening [8-9]. Thus, the
probability of its registration in the future, after the new radiation accidents,
increases significantly.

But, since the basis of the diagnosis of radiation cataracts is its extremely
specific clinical picture, in this paper we will focus on these issues. Therefore,
in this report, we would like to describe the clinical features of radiation
cataracts that were observed after the Chornobyl catastrophe.

B THE AIM OF THE WORK
Describe a clinical picture of a specific radiation cataract, that developed
in persons affected by the CHAES disaster.

B MATERIALS AND METHODS

Within various studies, there were examined 16,484 persons, irradiated
asaresult of the Chornobyl disaster,among them 11 214 Chornobyl clean-up
workers and 5270 persons, that were evacuated from zone of estrangement
of Chornobyl nuclear payer plant. These groups of survivors of Chornobyl
disaster numbers are smaller than residents of radiation contaminated
areas [10, 11], their received larger doses of radiation [12, 13].

Radiation cataract diagnosis was established by a council after careful
ophthalmologic examination. Basic method — slit lamp biomicroscopy.
Biomicrophotography of lens changes with video recording system and
red reflex background photo were applied. Same patients in the slitlamp
camera system based on the Scheimpflug principle with image analysis
examined (the Scheimpflug principle is a geometric rule that describes the
orientation of the plane of focus of an optical system (such as a camera)
when the lens plane is not parallel to the image plane).

Total in these cohorts known 226 cases of specific radiation cataracts (a
small part of all cataracts) after the Chornobyl accident, 179 cases of specific
radiation cataracts observed in dynamics.

To assess the stage of radiation cataracts, we used the classification of
Columbia University [1]. According to that classification:

1 stage - discrete opacity which can take the form of a small spot readily
discernible with retroilluminated light; aggregates of dots (>10) or vacuoles
(>5), cortical spokes, granulated opacities;

2 stage — more extensive cortical changes collectively occupying 25% of
the noted area of the lens;

3 stage - advanced changes. Light does not reach vitreous;

4 stage - premature cataract;

5 stage — mature cataract.

B RESULTS AND DISCUSSION

The radiation cataract to occur after a long latency period. The first
clinical sign of radiation cataract is the appearance of a small haze under a
back capsule of a lens, polychromatic variability. At the periphery of the lens
may appear point opacities.

With reliable sign of radiation cataract is the appearance of cluster of
vacuoles, point opacities between posterior capsule and cortex of the lens.
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Over time, with the progression of cataract, these clusters merge in small
opacity near the posterior pole, which gradually increases in size, becomes
thicker and becomes denser.

First, the cataract is a cellulose, sharply separated from the environment,
round or irregular form of opacity, which is somewhat reminiscent of porous
mountain rock. In form, itis a meniscus, at first it may be deep-bumped, then
flat-bumped, then double-convex. In fig. 1 the stage | of radiation cataract
in red reflex background photo presented, in fig. 2 the stage | of radiation
cataract in Scheimpflug image presented.

Gradually there is an increase in the density and volume of opacity.
In some cases, it begins to resemble a torus, while others acquire a stellar
form. Around it there appears a border with a cluster of point opacities and
vacuoles that form rays or bands directed toward the equator, and may
subsequently cover the entire back surface of the lens.

The transition from the first to the second stage of radiation cataracts is
presented in fig. 3. Often in the second stage, radiation cataract resembles a
pancake with a translucent center (fig. 4).

Later, may appear a central opacity under an anterior capsule, consisting
of a cluster of point opacities and vacuoles, and never reaches intensity such
as opacity at the posterior pole (fig. 5).

Fig. 1. First stage of radiation cataract in red reflex background photo

Fig. 2. First stage of radiation cataract in in Scheimpflug image
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Fig. 3. Transition from the first to the second stage of radiation cataracts, against the background of a
red reflex

Fig. 4. The second stage of radiation cataracts, against the background of a red reflex

Fig. 5. Posterior (a) and anterior (b) opacities, radiation cataract in Scheimpflug image
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Often, especially in young people, most of the damaged fibers move
from the equator to the poles of the lens, the posterior subcapsular opacity
stabilizes and is gradually pushed by new crystalline fibers deep into the
lens, into the bark. In this state, turbidity can remain during the next life [9].

In other cases, clouding progresses, their location on or near the optical
axis causes a relatively rapid decrease in visual acuity. It is important in
cases where ophthalmoscopically there is no foveoly zone, immediately
direct patients to operative treatment. The reason for this is the need for
constant monitoring of the condition of the macular zone, the lesions of
which in radiation-irradiated we reported [14, 15]. Late detection of macular
lesions adversely affects the effectiveness of treatment of wet macular
degeneration [16, 17].

In the third (fig. 6, 7) and especially the fourth stage of radiation cataracts
it is difficult to distinguish it from other rear subcapsular cataracts.

The most difficult is the differential diagnosis of a complicated cataract,
which arises in some chronic diseases of the eye - iridocyclitis, uveitis,

Fig. 6. Transition from the second to the third stage of radiation cataracts, in the light of a slit lamp

Fig. 7. The third stage of radiation cataracts, in the light of a slit lamp
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pigmentary degeneration of the retina and others like that . The earliest
biomicroscopic sign of complicated cataracts is the appearance under the
back capsule in the region of the posterior pole of the lens of the polychrome
variability. Then in the back of the cortical substance there is opacity, at
first very soft, and over time they thicken, and the cloudy area in general
becomes spongy, porous appearance. Then in the back of the cortical
substance appear opacities, at first very soft, and over time they thicken,
and the cloudy area in general becomes spongy, porous appearance.

Separate opacities are not severed apart from each other, but as if
immersed in a diffuse mud. Opacities move in two directions: a) forward
to the kernel and b) in the direction of the seams, thus is created a stellar
form of opacity. Unlike radiation cataract with complicated cataract, there
is no sharp distinction of differentiation of opacity from the other part of
the lens.

It should be remembered about the possibility of simultaneous
development of various types of acquired cataracts, the development of
radiation cataracts or radiation and age cataracts simultaneously on the
background of congenital cataract. Thus, at the same time, 2 or 3 diagnosis of
cataracts of different etiology can be established when one eye is examined.

No determine the duration of the latent period were analyzed cases of
radiation cataract detection during repeated examinations of patients with
previously transparent lens. Continued observation revealed that the last
reported case was detected 29 years after the officially confirmed radiation
exposure. Consequently, the latent period of radiation cataract can exceed
29 years [18].

B CONCLUSION

A specific clinical picture allows a clear distinction between radiation
cataracts and involutionary and complicated cataracts of other genesis.
Slit lamp biomicroscopy is the basic method of differential diagnosis of
radiation cataracts.

The authors declare no conflict of interests.
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