KLINiK MUSAHIDOLOR

UOT: 617.751

Saidova L.X., Makinskaya D.B.

GUNOS MAKULOPATIYASI
(KLINIK HAL)

Akademik Zorifo Oliyeva adina
Milli Oftalmologiya Markazi,
Cavadxan kiig., 32/15

AZ1114, Baki soh., Azorbaycan

Korrespondensiya ii¢iin:
Saidova Lalo Xeyroddin qizi,
Akademik Zorifs Oliyeva adina
Milli Oftalmologiya Markazinin
“Sokorli diabet g6z fosadlari

va tor gisanin patologiyasi”
sObasinin elmi is¢isi

E-mail: drsaidovalala@gmail.com
https://orcid.org/
0009-0008-5392-2486

Makinskaya Dinaro Bohram qizi,
Akademik Zarifs Oliyeva adina
Milli Oftalmologiya

Morkezinin hokim-rezidenti
E-mail:
dinara.makinskaya@gmail.com
https://orcid.org/
0009-0009-1179-0865

istinad iiciin:

Saidova L.X., Makinskaya D.B.
Gilinos makulopatiyasi (klinik hal).
Azarbaycan Oftalmologiya Jurnali.
2025, 17; 1 (52): 93-106.

(ingilis dilindo).

Miioalliflorin istiraka:
Tadgigatin anlayist va dizayni:
Saidova L.X., Makinskaya D.B.
Materialin toplanmasi va islonmasi:
Saidova L.X., Makinskaya D.B.
Statistik malumatlarin islonmasi:
Saidova L.X., Makinskaya D.B.
Motnin yazilmasi:

Saidova L.X., Makinskaya
D.B.Redakta:

Saidova L.X., Makinskaya D.B.

Miialliflor miinagqisalarin

(maliyya, saxsi, pesakar va digor
maragqlary) ol diglayirlor
Daxil olub 07.02.2025

Capa qobul olunub 04.04.2025

XULASO

Goz dibinin nadir patologiyalarindan biri “Giines makulopatiyas:”
klinik hal1 toqdim edilir. Miiayine zamani bu xostoliyin diaqnozu ii¢iin
xilisusi miiayino metodlarinin - pattern-elektroretinogram (pattern-
ERG), mikroperimetriya va optik koherens tomoqrafiya (OKT) - an
informativ oldugu tosdiq edilmisdir.

Toyin olunan miialicadon sonra xostonin gérms itiliyi 0,4-don 1,0-9
yiiksalmisgdir.

Gilinos makulopatiyasinin inkisafinin qarsisini almagq tigiin pasiyentlors
giinos igigmin potensial monfi tosirlori barodo molumat verilmoli,
ohali {iglin maariflondirmo todbirlori togkil edilmoli vo gbz qoruyucu
vasitolordon istifado etmolori tovsiya olunmalidir.

OKT,  pattern-ERG,

Agar  sozlar: makulopatiyasi,

mikroperimetriya

glinag
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SUMMARY

The article presents a clinical case of the patient with rare retinal
pathology called “Solar Maculopathy.” During the examination, it was
found that the most informative diagnostic methods for this disease are
special techniques such as pattern-electroretinogram (pattern-ERG),
microperimetry, and optical coherence tomography (OCT).

After the prescribed treatment, the visual acuity increased from 0.4 to
1.0.

To prevent the development of solar maculopathy, patients should be
informed about the potential negative effects of sunlight, educational
activities for the population should be conducted, and the use of eye
protection should be recommended.

Key words: solar maculopathy, OCT, pattern-ERG, microperimetry

94

AZORBAYCAN OFTALMOLOGIYA JURNALI * 2025 « 17 * Nel / 52



KLINiK MUSAHIDOLOR

YIK: 617.751

Caupnona JI.X., Makunckas /1.b.

COJTHEYHASI MAKYJIOIIATH S
(KJIMHUYECKHH CJTYYAW)

Haunonanesnslii Llentp
Odranemororuu UMEHH
akageMuka 3apudsl AJHEBOId,
yi. xaBanxana, 32/15,

r. Baky, AZ1114, Azep6aiimkan

Jliist KoppecnoHACHIMH:
Canpona Jlana Xelipagaux

KbI3bl, HAyYHBIH COTPYIHHK
oraena «lJ1a3HbIX OCIOKHEHUI
caxapHOro auabeTa U MaToJorHu
ceruarkn» HannonansHoro Ilentpa
OdransMonorun UMEHN
akajeMuka 3apudsl AnneBoi
E-mail: drsaidovalala@gmail.com
https://orcid.org/
0009-0008-5392-2486

Makunckas /lunapa baxpam KbI3bl,
Bpad-pe3naeHT HammonansHOrO
Hentpa OdransMonoruin MMEHN
axazieMuKka 3apudsl AnreBoit
E-mail:
dinara.makinskaya@gmail.com
https://orcid.org/
0009-0009-1179-0865

Jas unTupoBaHus:

Canpona JI.X., Makunckas

J.b. Connevnas MaKyIonaTus
(KIMHUYECKUH CITyYaii).
AszepOaiimKaHcKuit
Odransmonornueckuit Xypna,
2025, 17; 1 (52): 93-106.

(Ha anri.)

YuyacTue aBTOpOB:

Konyenyusi u ouzatin ucciedosanus:
Canposa JI.X., Makunckas /I.b.
Coop u obpabomxa mamepuana:
Canposa JI.X., Makunckas [1.b.
Cmamucmuueckas

06pabomka OaHHbIX:

Cauposa JI.X., Makunckas J[.b.
Hanucanue mexcma:

CanpoBa JI.X., Makunckas /[.B.
Peoaxmuposanue:

Cauposa JI.X., Makunckas J[.b.

Aemopui 3anensiom 06 omcymemeuu
Kongauxma unmepecos
(unancosvrx, tuunsix,

npogeccuonanbuvlx u Opyux).

TToctynuna 07.02.2025
IMpunsta x nedaru 04.04 2025

PE3IOME

IIpencraBneH KIMHUYECKUH Cilydall pENKOM NAaTOJIOTMER NIIA3HOTO
mHa - «ComHeyHass Makynomatusi»y. B xome oOcnmemoBaHUS IS
MUATHOCTHKY TAHHOTO 3a00JIeBaHus ObLIa MTONTBEPKICHA HAanOOIbIIas
MH(OOPMATHBHOCTh CIICIIHATBHBIX METOZO0B OOCIICIOBAHUS - MMaTTCPH-
anekTpopeTHorpaMmMa  (marrepH-OPIl)),  mMukpomepumerpus
ontryeckas korepeHTHas Tomorpadus (OKT).

[Toce Ha3HAUEHHOTO JICYCHHUS OCTPOTA 3peHus yBenauumiach ot 0,4 1o
1,0.

Bo wu3bcxanme pasBUTHS COJTHEYHOW MAKYJIONATHH  CIICAYET
HHOOPMHUPOBATh TMAIUEHTOB O BO3MOXKHBIX HETAaTHBHBIX d((hekrax
COJJHEYHOTO CBETa, IPOBOAMTH OOpa3oBaTeIbHBIE MEPONPHUITUS
HaceJeHHUd, a TaKXe PEKOMEHIOBaTh IIOJNb30BATHCS 3alIUTHBIMHU
CpeICTBaMH JIA IJ1a3.

KuawueBsble caoBa: conneunas maxyronamus, OKT, nammepn-OPI,
MUKpOnepumempust
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Sunlight, which is the main source of life
on Earth, can cause dangerous and irreversible
eye damage under certain circumstances. Solar
maculopathy or light-induced retinopathy is
damage to the macula caused by exposure
to high-intensity light radiation in the long-
wavelength visible, ultraviolet (UV), and
infrared (IR) spectra. This disease can develop
after prolonged observation of a solar eclipse
without protection, as well as after extended
direct exposure to the sun or sunlight reflected
from surfaces [1, 2]. Eye damage from non-
ionizing electromagnetic radiation can also be
caused by artificial light sources such as arc
projectors, mercury-quartz lamps, welding
machines, high-pressure xenon lamps,
medical laser scalpels, ophthalmocoagulators,
and other devices [2, 3]. Retinal photodamage
may occur in children after attending laser
shows or playing with laser pointers [3].

Excessive exposure of solar energy on
the eyes often leads to a decrease in visual
acuity and/or the appearance of central or
paracentral scotomas [1, 4]. Studies on the
harmful effects of solar radiation on the eyes
and cases of solar retinopathy were recorded
as early as the 18th century.

The risk of developing this pathology
primarily depends on the intensity, duration,
and spectrum of exposure. Risk factors for
macular damage include dilated pupils, young
age, the presence of transparent optical media
(such as a transparent lens), and albinism.
Protective factors include high refractive
error, cataracts, and dark pigmentation of the
retina [5].

Solar radiation reaching Earth’s surface
spans from 250 to 1800 nm, with 2% ultraviolet
(UV), 40% visible, and 58% infrared (IR)
radiation. UV radiation below 250 nm and
IR radiation above 1400 nm, produced by
artificial light sources, can damage the eyes
[6]. Light passing through the eye’s optical
media reaches the retina, including the
pigment epithelium and photoreceptor layer.
The cornea and lens protect against harmful
UV rays by blocking most radiation below
400 nm, while allowing visible and infrared

light (400-1400 nm) to reach the retina [5, 7].

There are two mechanisms of UV
radiation’s damaging effects on the structures
of the retina: thermal and photochemical.
The thermal mechanism occurs due to
protein coagulation. Short-wavelength rays,
refracted in the transparent media, reach and
focus on the retina. The energy of these rays
is sufficient to coagulate proteins during the
time of a single blink reflex [2, 8].

According to the research of Wu and his
colleagues [8, 9, 10], photochemical damage
to the retina occurs through Type 1 (direct
reactions with proton or electron transfer,
leading to the formation of free radicals) and
Type 2 (reactions involving active forms of
oxygen, due to the development of oxygen-
dependent toxicity) mechanisms [9, 10].

Purpose -to analyze a clinical case of solar
maculopathy using the results of specialized
diagnostic methods: OCT, ERG, multifocal
ERG, pattern-ERG, and microperimetry.

Clinical Case

PatientA.Sh.,bornin2008, presented to the
National Ophthalmology Centre named after
Academician Zarifa Aliyeva on November
26, 2024, with complaints of sudden vision
loss in both eyes. From the anamnesis: On
November 23,2024, during the day, the patient
spent an hour looking at the sun without
protective measures, after which he noted
blurry vision. Routine examination methods
were conducted: refraction, tonometry,
ophthalmobiomicroscopy, as well as special
methods such as OCT, ERG, multifocal ERG,
pattern ERG, and microperimetry. Due to the
onset of an allergic reaction in the patient
during the test, fluorescein angiography (FA)
was not performed.

During the examination, visual acuity
in both eyes was 0.4 (did not respond to
correction).

IOP OD = 17.1 mmHg; IOP OS = 14.5
mmHg

Pathological changes in the anterior
segment of the eyes were not detected during
the examination.
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Upon ophthalmobiomicroscopic
examination, the following was noted: OU
— the optic nerve discs were pink, and the
borders were clear. In the central zone, the
foveolar reflex was slightly dull, and the
parafoveal areca had a yellowish hue. The
course and caliber of the arteries and veins
were normal. No pathological changes were
detected in the peripheral retina either.

OCT was performed using the ZEISS
CIRRUS 5000 machine (country of origin —
Germany). During the examination of the outer

OD ILM-RPE Thickness Map
500

400

Fovea: 275, 64

segment of the photoreceptors, the ellipsoid
zone, and the outer limiting membrane, a
destructive focus was identified in the shape
of a rectangle (height — 340 pm; width — 22
um). A stripe of damage was visualized in the
foveolar area, extending outward to the retinal
pigment epithelium (Figure 1).

The results of the conducted ft-ERG
(Roland Consult Super Color Ganzfeld
Q450 SC-Germany) showed no pathological
changes (Figure 2).
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| Normative data is not available. Patient age < 18. |
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Figure 1. OCT images of the right and left eye of the patient during the initial examination. A line of
damage is determined, extending from the inner layer to the retinal pigment epithelium (RPE).
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Figure 2. Scotopic and photopic ERG examination of a patient with solar maculopathy: the functions of the
rods and cones of the retina are within the normal range.

The results of the conducted ff-ERG
(Roland Consult Super Color Ganzfeld
Q450 SC-Germany) showed no pathological
changes (Figure 2).

In the multifocal ERG, performed on the
ROLAND CONSULT (Germany), retinal
activity remained within the normal range
(Figure 3).

According to the pattern-ERG (Roland
Consult Super Color Ganzfeld Q450 SC-
Germany), the latency of the N35-P50
component was within normal limits, unlike
its amplitude, which was moderately reduced.

However, the latency and amplitude of the
P50-N95 component were within the normal
range (no changes in the ganglion cells were
detected) (Figure 4).

Microperimetry was performed using the
MAIA Macular Integrity Assessment (Italy).
A decrease in retinal light sensitivity was
observed in the central part. Additionally,
a small change in functional activity in the
foveal area was found. An anomaly was
recorded, which appeared as “noise” in the
central visual field (Figure 5).

AZORBAYCAN OFTALMOLOGIYA JURNALI * 2025 « 17 * Nel / 52

99



KLINiK MUSAHIDOLOR

Akademik Zarifa Aliyeva adina Milli Oftaimologiya Merkezi

Name.  Shamil Owe

IRETL' a1 Device: CRY Moadtor Eleckodes.  Other Operat. MoceERG FOK
Muftifocal ERG| First Name.  Allyev Channet. 0D Rescluton 103 Seaments Ampi Renge: 2100uV Test Type FOK
Owte of Buth: 122072008 View Angle:  30deg Cut Oty 5 000Hz - 100.000tCorreiatec  S3ms
/ 0 Comment 1 Levet 8% Averages. 3
Sum Rosp (B82.00pVM3 Gme  Opeestor: 10284z Fiter 2° Smooth50mz
A AN Pat memc: Resut view  Staic permetry

Amplitudes P1

'
2
)

J 4 mm
[
.

Wy Anp i Nernel TP Rermenuse
woney' Ll

148 a0
WHITT M

Nre A

LR
L o
ne LXER T
weTIas SWman
0O nee

6o 18

ALL R PRl

wa o “an

\\4

Akademik Zarifa Aliyeva adina Milli Oftaimologiya Merkezi

RETIscan]| Neme Date. 112202412432 PMOevics:  CRIMonior  Electodes Other Operat
Multifocal Fiest Neme  Alirey Channet OS Rescluten: 103 Segments Amgpi Renge: 2100V TestType FOK
Date of Bt 122072008 View Angle:  30deg Cut Oty 5.000Hz - 100.000¢Correlates  S3ms
v 0 Commant Dwtoon:  1:4 Artfact Lovel 8% F]
\ Sum Reep (B50 53,VMI6ms  Operator Flration: Seg 52 Target InesSampled.  1025Mz Fiter. 2° SenoothS0mx
VA AW Pat. memo: Sim, coiors. Resuk view.  Stasic perimetry
Amplitudes P4, ooy Amplitudes P1
TIS Y - N w3 g Amp St et TP et
n o Wy - LIS
A, ; “f 130 MM OME
i "I e XENTAL 6Ke M
1 P M Ay dma
¢ MM BMIar e an
*EOHme WX A M e
-

R 6T Ty

QN o ar e an

y - e Eadad ol 1]
30 Amplitudes P1 Fundus Image
» = 7 o w » r
v
I
}
b) 14
Figure 3. Multifocal ERG: a) right eye; b) left eye.
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Figure 4. Pattern-ERG: changes in the latency and amplitude of the N35-P50 and P50-N95 components are

shown.

A

Figure 5. Microperimetry of both eyes. OU: a decrease in the sensitivity of the macular area of the retina is

determined.

Based on the medical history and
diagnostic examination results, the patient was
diagnosed with “Solar Maculopathy.” Local
treatment was prescribed (non-steroidal anti-
inflammatory drugs (NSAIDs), citicoline, and
retinal protectors).

Follow-up examinations were conducted
1 week, 2 weeks, 1 month, and 2 months after
the treatment started. One week after the visit
to the clinic and the initiation of treatment,
the destructive focus in the area of the outer
limiting membrane, ellipsoid zone, and outer
segment of the photoreceptor layer was absent
(Figure 6, a).

After 2 weeks, the patient subjectively
noted an improvement in vision. Objectively,
visual acuity was 0.8, and OCT results showed
no changes in the middle and inner layers of

the neuroretina. A defect was present in the
outer limiting membrane, ellipsoid zone,
and outer segment of the photoreceptor layer
(Figure 6, b).

After one month, visual acuity in both
eyes was 0.9. OCT showed restoration of the
integrity of the outer limiting membrane and
a significant reduction in the defect in the
ellipsoid zone.

Upon repeating the pattern-ERG, positive
dynamics were observed: latency of the
N35-P50 component was within the normal
range, amplitude in the right eye was slightly
reduced, and in the left eye, it showed
moderate reduction. Latency and amplitude of
the P50-N95 component were within normal
limits. After treatment, repeat microperimetry
showed restored retinal sensitivity in the
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Figure 6. Example of the structural condition of the macula in OCT examination: a) after 1 week; b) after 2

weeks.

central area. Improvement in light sensitivity
was observed in areas previously reduced
due to photoreceptor damage. The conducted
antioxidant therapy resulted in improved
microperimetry results, such as a reduction
in “noise” in the visual field and enhanced
fixation accuracy (Figure 7).

After 2 months, the patient’s visual
acuity was 1.0, and all electrophysiological
indicators and OCT data were within normal
limits (Figure 8).

Discussion

It is known that the retina consists of 10
layers, but in solar maculopathy, the outer
layers (pigment epithelium, photoreceptor
layer, outer limiting membrane, and ellipsoid
zone) are damaged [11]. Changes in these
layers are most prominently observed on
OCT. This pathology was first described using
OCT by Behman and his colleagues [12, 13].

In daily life, retinal damage from sunlight
typically does not occur because the eye is
protected by an effective antioxidant system.
Pigments, such as kynurenines in the lens,
and melanin in the choroid and retina, absorb
radiation and scatter its energy, preventing
damage. Light radiation can only cause

damage to the tissue in which it is absorbed.
Histological studies have shown that the
pigment epithelium and the outer segments of
photoreceptors are particularly susceptible to
solar damage [14].

The primary damage likely occurs in the
RPE [15]. Compared to other retinal layers,
the RPE layer has the highest absorption
coefficient (over 60%) for the visible
spectrum. RPE cells, which play a critical role
in maintaining retinal health, are the first to
absorb light energy.

These cells contain melanin, which is
responsible for absorbing and scattering light.
When exposed to excess light, particularly
UV radiation, RPE cells absorb more energy
than they can handle, leading to oxidative
stress and cellular damage.

Photoreceptor cells (rods and cones) are
the next layer affected by phototoxicity. These
cells convert light into electrical signals, but
when exposed to excessive sunlight, their
photopigments (like rhodopsin) can undergo
photobleaching. Photobleaching is a process
in which light destroys the photopigment
molecules, impairing the cell’s ability to
process light and leading to cell dysfunction
or death. Furthermore, the lack of protection
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Figure 7. Results of examinations one month after the start of treatment: a) OCT of the right and left eye; b)
microperimetry of the right eye of the patient,; c) microperimetry of the left eye; d) pattern-ERG of both eyes.
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of the fovea by the ganglion cell layer makes
it more vulnerable to solar radiation exposure
[9, 16]. The second most informative method
is pattern-ERG. Unlike ff-ERG and m-ERG,
which provide information about the entire
retina’s response and give a topographic image
of the central retina’s function, respectively,
pattern-ERG allows the assessment of the
electrical activity of both macular cells and
ganglion cells of the retina.

FA is also the third most important
diagnostic tool. In solar maculopathy, FA
results can vary depending on the stage and
severity of the condition. In the early stage,
hypofluorescence is observed, which is
associated with damage to the RPE. In the later
stages, hyperfluorescence is observed due to
leakage from damaged vessels. Additionally,
window defects are noted due to damage to
the RPE.

There is a number of evidence regarding
the spontaneousrecovery of solar maculopathy
without specific treatment. In most cases, solar
maculopathy presents as temporary changes,
and depending on the extent of retinal damage,
partial or full recovery of its functionality is
possible. Spontaneous recovery may occur in
less severe forms of solar maculopathy, where
damage to photoreceptors and other macular
cells is minimal.

This is because cellular structures may
partially regenerate, and neuroplasticity can
compensate for the loss of function. However,
prolonged or intense exposure to sunlight can
lead to irreversible damage to retinal cells,
and in such cases, spontaneous recovery is
limited, requiring treatment or specialized
therapy.

The rationale behind using medication
for solar maculopathy is to help manage
symptoms, reduce inflammation, and

potentially speed up recovery or minimize
long-term damage, especially if the condition
is severe. Anti-inflammatory medications,
like NSAIDs, may be used to reduce this
inflammation and prevent further damage to
the retina.

In some cases, medications or treatments
can potentially speed up recovery, especially
if the damage to the retina is significant. Some
research suggests that antioxidants or other
specific treatments may help promote retinal
healing [17].

It took two months for our patient to
recover his vision. According to some authors,
improvement in visual acuity begins one week
after the exposure. Full recovery typically
occurs within 3-6 months, after which vision
remains stable [18].

Currently, the effect of steroid treatment
on macular edema, which develops as a
complication of this condition, is being
studied. From the clinical cases described,
treatment with systemic corticosteroids
led to the development of central serous
chorioretinopathy [19].

Conclusion

Solar maculopathy is a retinal condition
caused by direct sunlight exposure, leading
to a sharp decline in vision lasting from
weeks to months. To prevent it, patients
should be informed about the risks of not
following protective measures, such as
avoiding direct sun exposure and using
protective eyewear. This condition primarily
affects the retina’s outer layers and pigment
epithelium. Key diagnostic methods include
OCT, microperimetry, and pattern-ERG. The
prognosis is favorable, with vision recovery
within 3 to 6 months. Young age is a risk
factor.
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