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KJITHIYHI PIBHOBU /U KATAPAKTHA Y BIJJAJIEHOMY ITEPIOAI
ITICJIA HEPEHECEHOI TOCTPOI IIPOMEHEBOI XBOPOBU

MeTa: onucatu KniHiYHi pi3HOBMAM KaTapakT, WO CNOCTEPiraloThCs Y BifAaneHoMy Nepiofi y peKoHBanecueHTiB nicns
nepeHeceHoi roctpoi npomeHeBoi xBopobu (IMX).
Marepianu i metopm. Yepes aBagusTb YHOTUPU — TPUALATL TPU POKM Nicns aBapiiiHOro oNpoMiHeHHs NPOBeLEeHO NOB-
He odTanbmonoriyHe obcTexkeHHs 53 pekoHBanecueHTiB IMX. CepepaHiii BiK naLieHTiB HA MOMEHT 06CTeXeHH: — (64,6
+ 1,2) pokKiB, cepeiHs 103a onpomiHeHHs obcTexeHnx (2,39 + 0,17) I'p. OdbTanbmonoriyHe 06CTEKEHHS BKIOYAN0
Bi30MeTpilo 3 KopeKLUieto i 6e3, ToHoMeTpito, aBTopedpakToKepaToMeTpito, 6I0MiKPOCKONito Ha WinuHHINA namni, hoTor-
padyBaHHsA KpUIITaNMKa B NPoXigHOMy CBiTNi Ha cyHayc-kamepi. [ns oUiHKK pe3ynbTaTiB 06CTeXeHHS BUKOPUCTaHI
CTaTUCTUYHI METOAMN: 00YMCNIEHHSA CePeAHiX 3HAYEHb KiflbKiCHUX NOKA3HMKIB, OLiHKa BipOrigHOCTi pi3HML 33 MeTOAOM
CT'lopgeHTa.
Pesynbratn. 10 nauieHTiB (17 oven) 3 53 pekonBanecueHTiB [TIX y BigaaneHomy nepiofi nicns onpoOMiHEHHA Manu
apTudakilo nicns NpoBeAeHOro XipypriyHoro NiKyBaHHA. Y BCiX iHWMX NauieHTiB Oyno BUSBAEHO 3MiHW NPO30POCTi
KpuWTanumKa, npuyomy y 6inblocTi nauieHTiB — kom6iHoBaHi. PagialiiiHa KaTapakTa 3 i xapakTepHoto KNiHiYHO Kap-
TUHOtO Gyna BusBNeHa y 32 ocib, we B 04HOMY BUNaAKy 3adikcoBaHo ii nepwi o3Haku. Y 14 pekoHBanecueHTis MXy
BigfaneHoMy nepiofi nicna onpoOMiHeHHA XapaKTepHOT KNiHiKM pajialifHoT KaTapakT He BUABEHO.
BucHoBku. Y 14 pekonBanecueHTis [MIX y BigganeHomy nepiogi nicns onpomiHeHHA He BUABNEHO pajiauiiiHoi kata-
PaKTU; 403U ONPOMiIHEHHSA LUMX NALIEHTIB 3HAYHO NEPEBMLLYIOTL PiBHI, AKi BBa)KaloTb noporosumu. Tomy BiaCyTHICTb
ii 03HaK y BigaaneHomy nepioaiy oci6, onpomineHnx y 4o3i noHag 2 I'p, MoXe CBiguMTK, WO Leit BifomMuii pagiauiiiio
00yMOBNEHUN edeKT € cToXacTUYHUM. Toaanblmnii aHani3 KNiHiYHMX 0COBNMBOCTEN NATONONT KPULWTANMKA B PEKOH-
BanecueHTiB [MIX nepcnekTUBHUIA ANs BUBYEHHS MEXAHiI3MY YWKOMXKEHHS KPUWTaANKa y Li€T KaTeropii nocTpaxaanmx
BHacnigok YopHobunbcbKoi KaTacTpodu.
KniouoBi cnoBa: pagiauiiiHa katapakTa, iHBOMIOLiiHA KaTapaKTa, KpMWTANMK, rocTpa NpoMeHeBa XBOpoba, peKoHBa-
NIeCLLeHTH, 10Hi3yloue BUNPOMiHIOBAHHS, 103a.
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CLINICAL TYPES OF CATARACTS IN A LONG-TERM PERIOD
AFTER ACUTE RADIATION SICKNESS

Objective: to describe the clinical types of cataracts in the remote period after acute radiation sickness (ARS).
Materials and methods. Twenty four — thirty three years after the emergency exposure, a complete ophthalmolog-
ic examination of 53 reconvalescents of ARS conducted. The average age of patients at the time of the examination
was (64.6 + 1.2) years, the average radiation dose of the examined patients was (2.39 + 0.17) Gy. Ophthalmologic
examination included visometry with and without correction, tonometry, autorefractokeratometry, biomicroscopy
on a slit lamp, retroillumination photography (infrared and color) of a lens. To evaluate the results of surveys used
statistical methods: calculation of average values of quantitative indicators, estimation of probability difference by
Student’s method.
Results. In 10 patients (17 eyes) of the 53 reconvalescents of ARS in the remote period after irradiation artifakia
after surgical treatment was recognized. In all other patients, changes in the transparency of the lens were detect-
ed, and most patients had combined changes. Radiation cataract with it's characteristic clinical picture was detect-
ed in 32 people, and in one more case, it’s first signs were recorded. But 14 reconvalescents of ARS in the remote
period after irradiation had not radiation cataract.
Conclusions. Radiation cataract has not been detected in 14 reconvalescents of ARS in the remote period after irra-
diation; the radiation doses of these patients significantly exceeds the threshold levels. Therefore, the absence of
it’s signs in the remote period in individuals exposed to doses above 2 Gy may indicate that this well-known radia-
tion-induced effect is stochastic. Further analysis of the clinical features of the len’s pathology in the reconvales-
cents of ARS is promising for the study of the mechanism of damage to the lens in this category of victims of the
Chornobyl accident.
Key words: radiation cataract, involutional cataract, lens, acute radiation sickness, reconvalescents, ionizing radia-
tion, dose.

Problems of Radiation Medicine and Radiobiology. 2019;24:493-502. doi: 10.33145/2304-8336-2019-24-493-502

BCTYII
Toctpy mpoMeHeBy xBopoOy (I'TIX), sika BBaxkaeThCsl Haii-
OifbILI TSXKKKWM HACHiAKOM BIUIMBY iOHi3ylOUOro BWII-
pomintoBaHH (1B) Ha opraHi3m moguHM, OyJI0 HiarHOC-
TOBaHO OOMeEXKEHili IpyIli 0cid, HEBEIMKiil MOPIBHSIHO 3
IHIIMMM KaTeropisiMy TOCTpaXkJAaJIuX BHACIIIOK aBapii
Ha YAEC [1, 2]. o3 onpoMiHEHHSI TMX, KOMY OYJIO
JIiarHOCTOBAHO TOCTPY MPOMEHEBY XBOPOOY BHACJiIOK
YopHOOUIIBCHKOI KaTacTpodu, 3HAUHO IEePEeBUIYIOThH
K J03W ONpPOMiHEHHS IHINMX YYaCHMKIiB JIiKBigallii
HaciakiB aBapii Ha YAEC, Tak i MeIIKaHIIiB pagialiifHo
3a0pyaHeHux Teputopiii [1—5]. ToMy BUBYEHHST 0COO-
JIMBOCTEN PO3BUTKY MATOJIOTIYHMX 3MiH y HUX 3aju-
LIAETHCST AKTYaJTbHUM.

Xoua B OCTaHHi POKU yBara IpUILISIETbCSI BUBUCHHIO
naToJIoril ciTyacToi 000J0HKM [6] y pamialiiiHO onpoMmi-

B« Pavlo A. Fedirko, e-mail: eye-rad@ukr.net

INTRODUCTION
Acute radiation sickness (ARS), which is considered
the most severe consequence of ionizing radiation
(IR) influence on the human body, was diagnosed in
a limited group of people, small compared to other
categories, affected by the Chornobyl accident [1, 2].
Radiation doses of those, who have strongly diag-
nosed acute radiation sickness as a result of the
Chornobyl accident, are significantly higher than the
exposure doses of other clean-up workers of the
Chornobyl NPP accident and inhabitants of radioac-
tive contaminated areas [1—5]. Therefore, the study
of the peculiarities of the development of pathologi-
cal changes in them remains relevant.

Although recent years attention has been paid to the
study of the pathology of the retina [6] in radiation-
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HEHMX 0Ci0, BUBYEHHS KIJIIHIYHMX OCOOJIMBOCTEM KaTapak-
TU BaXXKJIMBE i aKTyaJbHEe JUIST O(PTATbMOJIOTIYHOI HAYKU i
npaktuku. Binoma mie 3 XIX cromirrs (1896 pik — Briepiie
oIlrcaHa KaTapakTa BHAC/iIOK BIUIMBY XXOPCTKOI'O PEHT-
TeHIBCbKOTO BUIIPOMiHIOBaHHS) pajialliifHa KaTapakTa
(PK) BBaxkayiach HECTOXaCTUYHUM €(PEKTOM iOHi3yI04Yoi
pagiawii. HellionaBHO 1oporoBUM 3HAYEHHSIM 103U IS 11
po3BUTKY HaszuBau 6 I'p, morim — 2 I'p, naui 0,6 Ip [7—8].
Pesyabratt oTaabMoNOTriyHUX 0OCTeXKeHb paaialiiiHO
OINPOMiHEHHUX 0cCib moBenu, 1o creurdiyna PK BuHu-
Ka€ MicJisl BIUIMBY 3HAYHO HMXKYMX 103 IB, HiX HaBeneHi
BUILE, SIKi, SIK BBaxajJoCh paHillle, € IMOporoBumu [9].
Kpim Toro, poBeneHo, 1110 YacTOTa iHBOJIOTUBHOI KaTa-
paktu (IK) B yyacHuUKIiB jikBimauii HacigkiB aBapii
(YJIHA) na YAEC 3HayHO TIepeBUIIYE KOHTPOJILHUIA
piBeHb, YiTKO IMPOCTEXYETHCS 3PYILICHHS TOYaTKy PO3-
BUTKY XBOpOOM B OiK OLIbII MOJOAMX BiKoBUX Trpym. Ha
4acTOTy KaTapakKTU LIbOrO TUIMY BIUIMBAIOTh BiK 00OCTe-
KEHUX, Yac repedyBaHHS IMiJ pU3UKOM ITicis BruBy 1P
Ta ii mo3a [9, 10].

V BigpganeHoMy Iepioni y Maui€HTiB, SIKi MepeHecaIn
rocTpy MpPOMEHEBY XBOpoOy, MOXHa OyJio O OUiKyBaTu
po3Butky PK y Bcix Bumagkax, ajxe oTpuMaHa HUMU
Jl03a OIPOMIiHEHHSI 3HAYHO IIePEBUIIYE IPUIHSATI OC-
TaHHIM 4YaCOM HOBI JliMiTH 1034 Ha KpuiuTanuk [11]. To-
MY BHMBYEHHSI CHiBBIZHOIUEHHSI MiX Pi3HUMMW TUIAMU
KaTapakT y pekoHBajiecLieHTiB [ TIX 103BOJUTh OTpUMa-
TM HOBI JaHi po nepedir KaTapaKToreHe3y y BiagaleHo-
My Tepiozi micjst OmpoOMiHEHHSI.

META

OnucaTtu KJIiHIYHi pi3HOBUAM KaTapakT, 110 CIIOCTepira-
IOThCS Y BilaJIeHOMY TT€pioji IMic/isl TepeHeCceHOl ToCT-
poi MpoMeHeBOi XBOPOOU y peKOHBAJIECLIEHTIB.

MATEPIAJIN 1 METOJIN

B nepion 301.12.2010 poxy o 31.03.2019 p. npoBene-
HO MOBHE O0(TalbMOJOriYHE OOCTEXEHHS 53 peKOH-
BaJIECLEHTIB TrOCTpPOi MpOMeHeBOI xBopobu. Y 1986
poui y 6 nmauienriB 0yno giarHoctoBaHo I'TIX III cTy-
neHs, y 19 — Il crynens, y 28 — I crynens. CepeaHs
n03a onpoMiHeHHs obcrexenux (2,39 £ 0,17) I'p, no-
31 KosnuBaiauch Big 1,05 mo 7,1 I'p. Bik Ha MOMeHT
obcrexeHHs 50,7—81,4 pokiB, cepenHiit Bik — (64,6 £
1,2) pokis.

OOcTexkeHHs TIPOBOAMIM Yepe3 ABANLSITh YOTUPU —
TPUALSATH TpU pokKu miciast YopHOOMIbCHKOI aBapii i
aBapiiiHOro omnpoMiHeHHs mnauieHTiB. OdTanbmo-
JIOTiYHE OOCTEXEHHS BKJIIOYaI0 Bi3OMETpPil0 3 KO-
pexiiiero i 6e3, TOHOMETpilo, aBTopedpakTOKepaTo-
METpito, 0IOMiIKpPOCKOITiI0 Ha ILIUIMHHIN JamIi, ¢oTor-

exposed individuals, the study of the clinical features
of cataracts is important and relevant for ophthalmol-
ogy science and practice. Known since the 19" centu-
ry (1896 —first described cataract after hard X-rayed
radiation influence), radiation cataract was consid-
ered as a non-stochastic effect of ionizing radiation.
More recently, the threshold dose for it’s development
was called 6 Gy, and then 2 Gy, and later 0.6 Gy
[7—8]. The results of ophthalmologic examinations of
radiation-exposed individuals have shown that a spe-
cific radiation cataract arises after exposure to signifi-
cantly lower doses of IR than previously considerated
as a threshold [9]. In addition, it has been proved that
the frequency of involutional cataract in the clean-up
workers of the Chornobyl NPP accident significantly
exceeds the control level, clearly indicating the shift in
the beginning of the disease towards younger age
groups. The frequency of cataract of this type is influ-
enced by the age of the examined, the time of stay at
risk after exposure IR and the dose of IR [9, 10].

In the remote period, in patients who suffered
acute radiation sickness, one could expect the devel-
opment of radiation cataract in all cases, because
their dose of radiation significantly exceeds the
recent new dose limits on the lens [11]. Therefore,
the study of the correlation between different types
of cataract in reconvalients of ARS will allow to
obtain new dictates on the course of cataractogene-
sis in the remote period after irradiation.

OBJECTIVE

Describe the clinical types of cataracts in the
remote period after acute radiation sickness in
reconvalescents of acute radiation sickness.

MATERIALS AND METHODS

In the period from 01.12.2010 to 31.03.2019, com-
plete ophthalmologic examination of 53 reconva-
lescents of ARS was conducted. In 1986, 6 of these
patients were diagnosed ARS III degree, 19 — 11
degree, 28 — I degree. The average dose of the
examined patients was (2.39 = 0.17) Gy, the doses
ranged from 1.05 to 7.1 Gy. The age at the time of
examination is 50.7—81.4 years; the average age is
(64.6 = 1.2) years.

The examinations were carried out twenty four —
thirty three years after the Chornobyl accident and
emergency exposure of patients. The ophthalmo-
logic examination included visometry with and
without correction, tonometry, autorefractoker-
atometry, biomicroscopy on a slit lamp, retroillu-
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padyBaHHS KpUIITAIMKA B MTPOXiAHOMY CBIT/Ii Ha (yH-
nyc-kamepi. Craail KaTapakTy OL[iHIOBaIX 3TiJHO 3 Kja-
cugikariero [12], axka npuitHaTa Oyi1a 3a odiliiiHy B YK-
paiHi Ipu IpoBeIeHHiI OOCTeXeHb paiialliiiHO oOIl-
pomiHeHux oci6 [13]. KniniyHa kapTuHa papgialiiiHol
KaTapaKTU € JOCUTb CIleIMdiuyHO0, 3aBASIKM YOMY BOHA
MoOe OyTM KJIiHIYHO BimjijieHa Bil YMCIIEHHMX iHIIUX
BUiB MOMYTHiHb KpuiTanuka [14—18].

J1st oUiHKM pe3ysibTaTiB OOCTEXKEHHSI BUKOPUCTaHI
CTaTUCTUYHI METOAMW: OOYMCIEHHSI CepelHiX 3HauyeHb
KiIbKiCHUX MTOKA3HMKIB, OLIiHKA BipOTiAHOCTI pi3HULII 3a
meTogoM CT’rofieHTa.

PE3VYJIBTATHU 1 IX OBTOBOPEHHSA

B mepion o6cTexxennsa 10 mamienTiB (17 odeit) orns-
HYTUX MaJiu apTUdaxiio Micas MpoBeAeHOTO paHillle
XipypriyHoro JliKkyBaHHsI, B 7 BAITagKax OyJ0 mpoore-
poBaHO ABa OKa, B 3 BuMajgkax — OJHE OKO. ApTH-
(akis crioctepiranach y 33,33 % o0CTexkeHUX PEKOH-
BanecueHTiB ['TIX III ctynens, y 21,05 % 11 ctynens i
y 14,29 % pexonBanecueHtiB I'TIX I crynens. ¥V wiit
po0OOTi MM He MPOBOAMMO peaHalli3, TOMy MUTaHHS
eTioJIOril Ta mMaTOreHe3y KaTapakT y Bxe IpoornepoBa-
HUX 0Ci0 He pOo3TIsiIaloThCs.

V BCixX iHIIMX Malli€HTiB BUSBIEHO 3MiHU MPO30POCTi
KpUIITAIMKa, MPUYOMY Yy OUIBLIOCTI TMAalLli€HTIB —
KoM0OiHoBaHi. PanianiiiHa kaTapakTta 3 i1 xapaKTe€pHOIO
KJIIHIYHOIO KapTUHOIO Oyna BUsBIeHa y 32 oci0, 1e B
OIHOMY BUMAAKY 3a(iKCOBaHO ii Mepllli O3HAKU.

Ilepiua cramisg pagialiiiHOI KaTapakTy CIIOCTepirajach
y 23 oci0, npyra —y 6 i TpeTss — y 2 oci6 (Ha 3 ovax, y oj-
HOTO Mali€eHTa Ha TapHOMY olli — apTudacxis). Ha puc. 1
MPOJEMOHCTPOBAaHA MOYAaTKOBA pajialliiiHa KaTapakTa y
pexonBasecueHta I'TIX III crymens. Ilepiia cramist
pazgiauiifHol KaTapakTu 3HaineHa y 57,7 % He npoorepo-
BaHMX oci0, mo nepenecau I'TIX I crymens, y 41,2 % —
I'IX II ctynens, y 25 % — I'TIX 111 cT.

Hpyra cramis pagialiiiHol KaTapakTU CIocTepiraiach y
7,7 % pexonsanecuentis I'TIX I,y 11,8 % — I'MIX 11, y
50 % pexonBanecueHntiB ['TIX 111 crynens. Jpyra crazgis
pafiauiifHo1 KaTapakTu y mauieHTa, o nepeHic I'TIX 1
CTYIICHS, IPeICTaBjIeHa Ha puc. 2.

TpeTs crazis pagianiifHol kKarapakT BusiBieHay 11,8 %
HenpooriepoBaHux pekoHBayiecueHTiB [TIX 11, y 25 % —
I'TIX III. Tpers craxmig paaiauiiiHOi KaTapakTu Yy
nauieHTa, o nepeHic I'TIX I crynmeHs, npeacrapieHa
Ha puc. 3.

Karapakra iHBOIO1IIfiHA cIiocTepiraiach y 42 ocio, y
33 3 HUX — TIepllia cTaiisg KarapakTd, y 9 — apyra. Ha
puc. 4 TToka3aHa iHBOJIIOIIIfHA KaTapaKTa y peKOHBaJleC-
ueHta I'TIX I cryneHs.

(1) 496

mination photography of a lens (infrared and
color). The stages of cataract were evaluated
according to the classification [12], which was
adopted as official in Ukraine when conducting
surveys of radiation-exposed persons [13]. In this
case, the clinical picture of radiation cataract is
quite specific, so it can be clinically separated from
many other types of cloudiness of the lens [14—18].

To evaluate the results of surveys the statistical
methods were used: calculation of average values
of quantitative indicators, and Student’s 7-test.

RESULTS AND DISCUSSION

During the survey period 10 (17 eyes) of patients
had an artifakia after a previous surgical treatment,
in 7 cases there were two eyes operated, in 3 cases —
one eye. Artifacia was observed in 33.33 % of the
examined reconvalescents of the ARS of the III
degree, 21.05 % of the 1I degree and in 14.29 % of
reconvalescents of the ARS of the I degree. In this
work, we do not conduct a reanalysis and questions
of etiology and pathogenesis of cataract in already
operated persons are not considered.

All other patients had changes in the transparen-
cy of the lens; the most patients had combined
changes. Radiation cataract with it’s characteristic
clinical picture was detected in 32 people, and in
one more case, it’s first signs were recorded.

The first stage of radiation cataract was observed in
23 people, the second — in 6 people and the third — in
2 people (in 3 eyes, in one patient in a pair of eyes —
artifacia). Figure 1 shown the initial radiation cataract
in the reconvalescent of ARS of the third degree. The
first stage of radiation cataract was found in 57.7 % of
unoperated persons undergoing ARS 1 degree, in
41.2 % — ARS 11 degree, in 25 % — ARS 111 degree.

The second stage of radiation cataract was
observed in 7.7 % of reconvalescents of ARS I, in
11.8 % of ARS II, and 50 % of ARS III. The sec-
ond stage of radiation cataract in a patient, who
had ARS I degree, is presented in Fig. 2

The third stage of radiation cataract was detect-
ed in 11.8 % of reconvalescents of ARS 11, which
had not operation and 25 % of ARS IlI. The third
stage of radiation cataract in a patient who had
ARS T degree, is presented in Fig. 3.

Involutional cataract was observed in 42 people,
in 33 of them — the first stage of cataract, 9 patients
had the second stage. Figure 4 shows an involution-
al cataract in reconvalescents ARS I degree.
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PucyHoK 1. NouartkoBa papiauiitHa Katapakra (nepuwoi
cTapii) y pekonBanecueHta NMX I crynens (B iHgpauep-
BOHOMY 306paeHHi)

Figure 1. Initial radiation cataract (first stage) in
reconvalescent of ARS I degree (infrared image)

PucyHOK 2. PapiauinHa Katapakra apyroi ctaaii y pekonBanecueHTa X I crynexs
A — B iHDpavepBOHOMY 306paxkeHHi; B — B KONIbOPOBOMY 306paXKeHHi

Figure 2. Radiation cataract of the second stage in the reconvalescent ARS I degree
A —infrared image; B — color image

PucyHoK 3. PagiauiiiHa katapakra TpeTboi cTagii y pekonBanecuenta MMX I crynens
A - B iHbpayepBOHOMY 306paxkeHHi; B — B KONIbOPOBOMY 306paXKeHHi

Figure 3. Radiation cataract of the third stage in the reconvalescent of ARS I degree
A — infrared image; B — color image

PUCyHOK 4. InsontoyiiiHa KaTapaKTa y peKoOHBanecueH-
Ta MMXI ctynens

Figure 4. Involutional cataract in reconvalescent ARS
I degree
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TakuM 4ymHOM, y OijblIocTi pekoHBanecueHTiB ['TIX
cnocTepirajuch KoMOiHOBaHi 3MiHM KpUINTaJMKa —
KoMOiHallisl iHBOIOLIMHOI 1 pagiauiiiHol kaTapakT. Boa-
Hoyac, y 18 oci0 BUSABIEHO KapTUHY TiJIbKU OTHOTO
pi3HOBHUAY KaTapakTh — abo papiailiiiHoi, abo iHBO-
JmouirHoi. ITpu ubomy y 14 0ci6 He BUSIBIEHO MPOSIBiB
pagialiiiHOl KaTapakTU, BiACYTHICTb YiTKUX IPOSIBiB
iHBOJIIOLIiTHOI KaTapaKTH criocTepiraiach y 4 ocio.

Cnin OyJo O4YiKyBaTM 3HAYHOI PO3MOBCIOAKEHOCTI
iHBOJIIOLIIHHUX 3MiH, BpaxOBYIOUM CepeAHill Bik oOcTe-
KeHux — (64,6 £ 1,2) pokiB. BincyTHicTh BUAMMUX 03-
Hak iHBOJIIOLIIITHOI KaTapaKTX MOXe B TaKili IpyIli CIloc-
TepiraTuch y BITHOCHO MOJIOAMX OCI0 i, K ONMUCaHO
panime [16], y BUmagkax HasiBHOCTI MacCHBHOTIO IIO-
MYTHiHHSI pajialiiiHOl TeHe3Mu, SIKe BUHUKJIIO JABHO.
[iicHo, cepen THX, Y KOTO He BUSIBJIEHO O3HAK iHBO-
JIIOLIMTHOT KaTapakTu, JBOE OCi0 — pPEKOHBAJECLIEHT
I'TIX II ctynens i pekonBanecueHT I'TIX IIT ctynens —
MaJiv pafialliiiHy KaTapakTy Apyroi cTafil, OAUH Nali€HT —
pexonBanecueHT ['TIX III ctynens — pagianifiny kara-
paKTy TPEThOI CTalii; B YCiX TPhOX BUITAIKaX CHIOCTEpira-
JIOCh 3HayHe creuudiyHe MOMYTHiHHS KPMINTAIMKA.
Tinbku B omHOMY BUIIAAKY — y peKoHBanecueHTa I'TIX
III ctynens Bikom 52,4 poKy Ha MOMEHT OTJISIIy — CITOC-
Tepirajace BiICYTHICTh MPOSIBiB iHBOJIIOLIIITHOT KaTapak-
TU MPU HASIBHOCTI MOYATKOBOI pajialliifHOI KaTapakTu
(I cramii).

binpmuit iHTepec mpeACTaBIsIOTH BMUITAAKU BiICyT-
HOCTi pafialiiHuMX 3MiH KpMIUTaJIMKa y peKOHBajec-
uenTiB ['TIX. Cepen 1ux 14 oci6 B 1986 p. roctpy rmpome-
HeBY XxBopoOy | cryrens mepenecnu 8 ocib i rocTpy mpo-
MeHeBy xBopoOy II crynens — 6 oci6. CepenHiii Bik ma-
LieHTiB Oe3 pamiawliiiHoi Katapaktu — (61,99 = 1,85)
POKiB, pi3HMLS 3 rpynolo pekoHBajgecueHTiB I'TIX B 11i-
JioMy He BiporigHa (t = 0,29; p > 0,05). CepenHst mo3a
ONnpoMiHeHHs B Liii minrpyni — (2,27 £+ 0,22) I'p (no3u
Bimomi s 10 oci6, konmBasucs Bix 1,25 no 3,3 I'p), pis-
HUL 3 TPYIIOIO B LiJIOMY TaKoxX HeBiporigHa (t = 0,18;
p > 0,05). Posmogin BuIagKiB BimCyTHOCTI pamiamiifHol
KaTapakTH 3aJieXKHO Bill 103M OMPOMiHEHHS TIpencTaB-
JIEHO Ha puc. 5.

Buxonsam 3 ysBI€Hb IPO HECTOXACTUYHY IIPUPOLY
panmialiiiHO1 KaTapakTu, cJiij 0yj10 06 o4ikKyBaTH 11 HasiB-
HOCTI Y BCiX 0Ci0 3 J030BUM HaBaHTAXXEHHSM, SKE 3HAU-
HO MepeBUIIYE Ti 3HAUEHHS, 1110 1X BBAXXaIOTh IOPOTOBU-
MU HUHi [11]. Ane oTpuMaHi pe3yJabsTaTv 100pe KOpeato-
I0Th 3 MAaTeMaTUYHUMM OUYiKyBAaHHSIMU 32 MOJEISIMU PH-
3UKYy pagialiiiHol KaTrapakTW, OTpPUMaHUMHU HaMM
paHille Ha iHIIUX Tpynax pagialiiHO ONMPOMiHEHUX OCi0
[10]. LIi Momeni € ©Ge3MOPOroBMMM i XapaKTepU3yIOThb
edeKT, 1110 MOXKe PO3IISIAATUCS K CTOXaCTUIHUIA.
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Thus, the majority of reconvalescents of ARS
had combined lens changes — a combination of
involutional and radiation cataracts. At the same
time, 18 people found a picture of only one type of
cataract — either radiation or involutional. At the
same time, 14 people had not manifestations of
radiation cataract, and 4 people had not clear
manifestations of involutional cataract.

Taking into account the average age of the
patients — (64,6 * 1,2) years, the significant preva-
lence of age-ralated changes should be expected.
The absence of visible signs of senile cataract can
be observed in such a group in relatively young
individuals and, as previously described [16], in
cases of massive cloudiness of the radiation genes
that have arisen for a long time. Really, among
those who had not signs of senile cataract, two per-
sons — the reconvalescent of ARS II degree and
the reconvalescent of ARS of the III degree — had
a radiation cataract of the second stage, one
patient — reconvalescent of ARS III degree — radi-
ation cataract of the third stage; in all three cases a
significant specific clouding of the lens was
observed. Only in one case — reconvalescent ARS
IIT degree at the age of 52.4 years at the time of
examination had initial radiation cataract (I stage)
without manifestations of senile cataract.

Of more interest are cases of absence of radiation
changes in the lens in the reconvalescents of ARS.
Among these 14 people in 1986, 8 persons had the I
degree of ARS and 6 persons had the Il degree of
ARS. The average age of patients without radiation
cataract was (61.99 £ 1.85) years, the difference with
the group of reconvalescents GPH in general is
unlikely (t = 0.29; p > 0.05). The average dose of
irradiation in this subgroup was (2.27 £ 0.22) Gy
(the doses are known for 10 people ranged from 1.25
to 3.3 Gy), the difference with the group as a whole
is also unlikely (t = 0.18, p > 0.05). The distribution
of cases of absence of radiation cataract, depending
on the dose of irradiation presented in Fig. 5.

Based on the notions of the non-stochastic nature
of radiation cataract, it should be expected that it is
available to all persons with a dose load, which far
exceeds the values that they consider threshold
today [11]. But the results are well correlated with
the mathematical expectations of the risk models of
radiation cataract that we have received [10] earlier
in other groups of radiation-exposed persons. These
models are non-threshold and characterize the
effect that can be considered as stochastic.
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PucyHoOK 5. Po3noain Bunagkie BigcyTHoCTi papiauinHoi KaTapaKTu B 3aNeXHOCTi Bif 03U oNpoMiHeHHsA i BiKy

Ha MOMEHT 06CTeKeHHA peKOHBaNeCLeHTIB rocTpoi npoMeHeBoi XBOpo6U
[aHi i norapndmivyHmn TpeHa, NpeacTaBieHi B NPoeKL;ii Ha NiHINHY wKkany

Figure 5. Distribution of cases of absence of radiation cataracts depending on radiation dose and age at the

time of examination of reconvalescents of acute radiation sickness
Data and logarithmic trend presented in a projection on a linear scale

IMonanbiuuii aHai3 KJIiHIYHUX OCOOJIMBOCTEN MATOJIOTIi
KpullTaiika B peKoHBasiecleHTiB I'TIX 3 BukopucraH-
HSIM cydacHUMX Knacudikariit, Takux gk LOCS III [19] i
po3pobseHoi Hamu [20], epCreKTUBHUI JIs1 BUBUCHHS
MEXaHi3My YIIKOIKEHHS KpUINTaIuKa y IIi€l KaTeropii
nocTpaxaaanux BHaCHiIoK YopHOOMILCHKOI KaTacTpodu.

BUCHOBKU

Pesynbratit o0cTexkeHHs 53 peKOHBAJIECLEHTIB TOCTPOL
NPOMEHEeBOI XBOpOoOU Y BiajIeHOMY Iepiofdi Iicist or-
pPOMIHEHHS TTOKa3aJik, 1110 B mepion oocrexxeHHs 10 or-
JNIIHYTHX ocio (17 oueit) manu apTudakiro miciist mpoBe-
JIEHOTO paHillle XipypriyHoro JiKyBaHHS.

V BCix iHIIMX Mali€eHTiIB OYJ10 BUSIBJIEHO 3MiHU MPO-
30pOCTi KpUMIUTaAUKa, IPUIOMY y OiIbIIOCTI Malli€H-
TiB — KoMOiHoBaHi. PagialiiiHa kaTapakra 3 ii Xapak-
TepHOIO KJIiHIYHOIO KapTUHOIO Oyja BuUsBiIeHa y 32
0ci0, 111e B 0JHOMY BUITaAKY 3a(iKcoBaHO ii Mepiili 03-
Haku. Karapakra iHBoJIoIifiHa crocTepiranach y 42
ocib. BogHouac, y 18 oci® BUSIBJIeHO KapTUHY TiJIbKU
OJHOro Pi3HOBUAY KaTapakTh — abo pafdiauiliHoi, abo
iHBOJIIOLIIMTHO].

V¥ 14 pexonBanecueHTiB ['TIX y BingameHoMy repioni
micjasi ONMpOMiHEHHSI HE BUSIBJICHO MPOSBIB pagialliii-
HOI KaTapakTH; 103U OMPOMiHEHHS LUX Malli€HTiB KO-
auBanuch Bin 1,25 10 3,3 I'p, TOOTO 3HAYHO MEPEBUILLLY -
IOTb PiBHi, $IKi BBaXalTb ITOPOroBUMM MIJIs1 paiia-
1iltHO1 KatapakTu. ToMy BiCYTHICTb ii 03HaK y Biaga-
JIEHOMY Mepiofi y LuX 0ci0, MOXe CBiIUMTH, 1O Lei
BiZoMuIi pagialiiiHO OOyMOBJeHUI e(eKT € cToxac-
TUIHUM.

Further analysis of the clinical features of the
lens pathology in the reconvalescents of the ARS
using more modern classifications, such as LOCS
I1I [19] and developed by us [20], is promising for
studying the mechanism of damage to the lens in
this category of victims of the Chornobyl accident.

CONCLUSIONS

The results of the examination of 53 reconvales-
cents of acute radiation sickness in the remote
period after irradiation showed that during the exa-
mination period, 10 (17 eyes) examined had arti-
fakia after previous surgical treatment.

In all other patients, changes in the transparency
of the lens were detected, and most patients had
combined changes. Radiation cataract with it’s
characteristic clinical picture was detected in 32
people, in one more case, it’s first signs were
recorded. Cataract involutional was observed in 42
people. At the same time, 18 people found a pic-
ture of only one type of cataract — either radiation
or involutional.

Radiation cataract has not been detected in 14
reconvalescents of ARS in the remote period after
irradiation; the radiation doses of these patients
ranged from 1.25 to 3.3 Gy, significantly exceeds
the offered before threshold levels for radiation
cataract. Therefore, the absence of it’s signs in the
remote period in individuals exposed to doses
above 2 Gy may indicate that this well-known
radiation-induced effect is stochastic.
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IMToganplumii aHali3 KJIiHIYHUX OCOOJMBOCTEN Ma-
TOJIOTii KpuIlTaluKa B pekoHBajgecueHTiB ['TIX
MEPCIEeKTUBHUI IJIsI BUBYEHHSI MEXaHi3My YIIKOMI-
JKEHHSI KpUIITaJIuKa y 1€l KaTeropii mocTpaxxaaanx
BHacigoK YopHOOMIBCHKOI KaTacTpodu.
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