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BvBegeHue: lguonamuyHama enupemuHarHa membpaHa (IERM) e dubpoueayrapHa membpaHa,
npoAudepupawa Bopxy BbmpewHama noBvbpxHocm Ha pemuHama B obaacmma Ha makyaama.
KoHmpakuusma Ha masu memopaHa npegu3BukBa HapyweHue 8 3peHuemo, Bv3HukHaro B peayamam
Ha HacmbnBawomo GubPO3HO pemogeAupaHe. Memamopdoncusma e 0CHOBEH CUMNMOM U NPUYUHa
32 HapyweHo kayecmBo Ha 3peHuemo npu nauueHmu ¢ iERM. Pewemkama Ha Amsler o6ukHoBeHo ce
u3n0A38a 3a omkpuBaHe Ha MemamopGoncua, Ho & HeBb3MOXkKHO ga onpegeAu koausecmBeHo mexkecmma
X. 3a ga npeogoreAm moBa ozpaHuyeHue, Matsumoto et al. paspabomBam guazpamu, HapeveHu
M-CHARTS, 3a koauuecmBeHo onpegeaaHe meXkecmma Ha Memamopdoncus.

LLea: Lieama Ha HacmoAwlemo npoyy4BaHe e ga ce HanpaBu koauuecmBeHa ouetka Ha Memamopdoncuume
8 2pyna nauueHmu, guazHocmuuupaHu ¢ uguonamuyHa enupemuHaAHa Membpaxa, kamo ce u3noA3Bam
M-CHARTS u ga ce ycmanoBu HaAuyue Ha 3aBucumocm mekgy mekecmma Ha memamopdoncusama u
3pumeAHama ocmpoma.

Mamepuaau u memogu: Mpoy4BaHemo ce npoBege B 6azama Ha OuHa 6oAHuua bypzac ,,[1-p BaHoBu".
B npoyuBaHemo ca BkaloueHu 20 nauueHmu, guagHoCMuUUpaHu ¢ enupemuHaAHa MembpaHa. Beeku
nauueHm 6e nogAaokeH Ha NbAeH 0GMAAMOAOZUYEH Npezaeg, a Memamopdoncuama be oueHeHa ¢
pewemkama Ha Amcaep u ¢ M-CHARTS.

Pesynmamu: 113noa3Batku M-CHARTS, ce usmepu MUHUMAAHUAM 3pUMEAEH b2bA Ha nyHKmMupaHume
AUHUU, HE0bX0guM 3a u3ye3BaHe Ha memamopdoncuama 8 20 oyu Ha 20 nauueHmu ¢ iERM, kamo no
MO3U Ha4uH ce onpegeAu koausecmBeHo cmeneHma Ha Memamopdoncus. V3noa3Batku koeduuueHma
Ha kopeaauua Ha Spearman 3a oueHka Ha Bpo3kama meXgy Memamopdoncus U 3pumeAHa 0cmpoma, ce

ycmaroBu, 4e auncBa 3HayumeAHa Bpb3ka Mexgy pesyamamume om MemamopponcuAma u 3pumeAHama
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M-CHARTS Method for Quantitative Assessment of Metamorphopsia in Patients with Epiretinal Membrane

ABSTRACT

Introduction: The idiopathic epiretinal membrane (iERM) is a fibrocellular membrane proliferating on the
inner surface of the retina in the area of the macula. The contraction of this membrane causes a disorder
in vision, which results from the occurring fibrous remodeling. Metamorphopsia is the main symptom and
cause of impaired quality of vision in patients with iERM. The Amsler grid is commonly used to detect
metamorphopsia, but it is impossible to quantify its severity. To overcome this limitation, Matsumoto et al.
developed charts, called M-CHARTS, to quantify the severity of metamorphopsia.

Aim: The aim of the present study is to make a quantitative assessment of metamorphopsia in a group of
patients diagnosed with idiopathic epiretinal membrane using M-CHARTS and to establish the existence of a
relationship between the severity of metamorphopsia and visual acuity.

Materials and Methods: The study was conducted at Dr. Ivanovi Eye Hospital in Burgas and was
previously approved by the Commission for Scientific Research Ethics of the Medical University of Varna.
The study included 20 patients diagnosed with epiretinal membrane. Each patient underwent a complete
ophthalmological examination, and metamorphopsia was assessed with Amsler’s grid and M-CHARTS.
Results: Using M-CHARTS, the minimum visual angle of the dotted lines required for disappearance of
metamorphopsia was measured in 20 eyes of 20 patients with iERM, thereby quantifying the degree of
metamorphopsia. Using Spearman’s correlation coefficient to assess the relationship between metamorphopsia
and visual acuity, it was found that there was no significant relationship between metamorphopsia scores and
visual acuity.

Conclusion: The use of M-CHARTS is a simple and useful method for quantitative tracking of metamorphopsia
in patients with ERM, which can be used as a tool necessary in the search and finding of the optimal treatment

strategy and control of functional visual outcomes.

Keywords: idiopathic epiretinal membrane (iERM), metamorphopsia, M-CHARTS

BbBEAEHWNE

\guonamuyHama enupemuHaAHa Memopana (iERM) e dubpoueayrapHa
MeMOpaHa, Cbgbpkawa U3BbHKAEMOLYHU MAmpuyHu NPOMEUHU U
enupemuHaAHu kaemku om pemuHaAeH U ekcrnpapemuHaneH npousxog,
npoAudepupauit Bopxy BbmpewHama noBopxHOCM HA pemuHama
B obracmma Ha makyxama. KoHmpakuusma Ha masu membpaHa
npegu3BukBa HapyweHue B 3peHuemo, Bb3HukHaro B pesyamam Ha
HacmvnBaulomo GuoPo3HO pemogeaupaHe (1).

Bonpeku ye 8 cocmaBa Ha iIERM ca onucaHu pasauyHu munoBe knemku
(enuanHu knemku Ha Mloaep, acmpouumu, Xuaaouumu, nNU2MeHmHU
enumeaHu knemku Ha pemunama, MuoguepotAacmu u Gpuepodaacmu),
MuoQGuepobAacmUMe UMam ueHmpaaHa poad B8 npousBogcmBomo
Ha konaceH U koHmpakmuAaHama akmuBHocm, kamo maAxHama
gudepeHuuauuAama ce npuema 3a kalouoBo cobumue 8 0bpasyBaHemo
U npozpecusma Ha iERM. Cmama ce, 4ye MuopubpobracmHUME
npepemuHarHu  knemku — mpaHcgudepeHuupam  0m - 2AUAAHU U
PEMUHAAHU NUZMEHMHU enumeAHu kaemku, caeg koemo gocmuzam
g0 noBvpxHocmma Ha pemuHama npe3 gedekmu BvB BompewHama
2paHuyHa membpada (ILM) uau om kyxuHama Ha cmbkaoBugHOmo
mAno (2,3).

KauruuHomo npegemaBare Ha ERM ce acouuupa ¢ 20nemu Bapuayuu
B cybekmuBHume onaakBaHus — om acumMnNMOMamUYHU CAyyau,
gUa2HOCMUUUPaHU Npu pymuHeH npeaaeg, go meXku cmyuweHua 8
3pumenHume  dyHkuuu, cBops3aHu ¢ mMemamopdoncus, Mukponcus,
makponcua, GomoncuA, HaMaAeHa 3pumeaHa ocmpoma (VA) u 3az2y6a
Ha UEHMPAAHO 3peHue.

INTRODUCTION

The idiopathic epiretinal membrane (iERM) is a fibrocellular membrane
containing extracellular matrix proteins and epiretinal cells of retinal
and extraretinal origin proliferating on the inner surface of the retina
in the area of the macula. The contraction of this membrane causes a
visual disturbance resulting from the ongoing fibrous remodeling (1).
Although various cell types (Miiller glial cells, astrocytes, hyalocytes,
retinal pigment epithelial cells, myofibroblasts, and fibroblasts)
have been described to comprise the iERM, myofibroblasts have a
central role in collagen production and contractile activity, and their
differentiation is assumed to be a key event in the formation and
progression of iERM. Myofibroblastic pre-retinal cells are thought
to transdifferentiate from glial and retinal pigment epithelial cells,
then reach the retinal surface through defects in the inner limiting
membrane (ILM) or from the vitreous cavity (2,3).

The clinical presentation of ERM is associated with a wide variation in
subjective complaints, from asymptomatic cases diagnosed during
routine examination to severe visual disturbances associated with
metamorphopsia, micropsia, macropsia, photopsia, reduced visual
acuity (VA), and loss of central vision.

Metamorphopsia is a symptom described as a perceived distortion of
objects. It was first described by Forster, then by Knapp and Wundt in
the 19th century. Subsequently, Amsler (1949 and 1953) described
and defined this visual symptom as a deviation of vertical and horizontal
lines preceding the first clinical manifestations of maculopathy (4-7).
Although metamorphopsia was thought to be a pure consequence of
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Memamopdoncus € cumnmom, onucad kamo  Bb3npuemaHo
uskpuBaBaHe Ha obekmu. OnucaHa e 3a nvbpBu nbm om Forster,
creg moBa om Knapp u Wundt npe3 19 Bek. BnocaegcmBue Amsler
(1949 u 1953) onucBa u gepuHupa Mo3u 3pumeAeH cuMnmom kamo
omknoHeHUe Ha BepmukaAHu U XOpU30HMaAHU AUHUU, NpeguiecmBaulo
nopBume kauHu4HU npoABu Ha Makyaonamus (4-7). Bonpeku ue
ce CmAmawe, 4Ye Memamopdoncuama € 4ucma nocAeguua om
cmpykmypHu npomeHu B8 pemurama, Bogewu go usmecmBaHe B8
N0-20AAMa CMeneH Ha BbHWHUME pemuHaAHu cAoeBe ¢ HenpaBuAHa
mpaHcgykuus  Ha  CBEMAUHHUA  CU2HAA, NOCAEGHU  npoyyBaHuA
gonyckam, ye B pa3Bumuemo U NpoMeHUMe npu Memamopdoncus
yyacmBa komOuHAauUs OM PA3AUMHU MEXaHU3MU Ha pemuHaAHa
u kopoBa obpabomka Ha uHdopmauuama (4,8). MpegrokeHu ca
pasaudHU- GyHkuuoHaaHu mecmoBe 3a ouerka Ha Memamopdoncus:
om pewemkama Ha Amsler go peyHUMe MOBUAHU ycmpolcmBa 3a
gomawHo Habalogerue (4,9,10).

Pars plana vitrectomy (PPV) ¢ nuAauHz Ha membpaHama ce u3noA3Ba
ehekmuBHO 3a xupypauyHo AeveHue Ha ERM om 1978 2. Xupypauama
Ha enupemuHarHama MembpaHa 06ukHoBeHO ce npenopbyBa
npu HapyweHuama B 3pumeaHume ®yHkuuu, koumo npevam Ha
OUHOKYAADHOMO 3peHuUe UAU HapywaBam kavecmBomo Ha »uBom
Ha nauueHma (11-15). Bonpeku moBa HAma AcHu Hacoku, koumo
ga onpegeram koza mpsAo6Ba ga ce npucmvnu kom Bumpekmomus.
MpegonepamuBHama 3pumeAHa 0CMPOMa € eguH Om 0CHOBHUME
nokasameau, usnoasBawiu ce kamo kpumepuu 3a onepamuBHa Hameca
cAeg nocmaBaHe Ha guazHo3ama.

YcmaHoBeHo e, Ye gopu cAeg yenewHa Bumpekmomus U 3Ha4UMeAHo
nogo6peHue B8 3pumeaHama ocmpoma, kayecmBomo Ha 3pumeaHama
dyHkuua  moke ga OCmaHe HapyweHo nopagu  0CMambyHa
memamopdoncus (4,16). OcBeH moBa memamopdoncus, koamo e
uskalovumeAro UHBaAugu3upawa 3a nauueHma, Moke ganpegemaBaaBa
Hal-gobpuAm HauuH 3a HablogeHue Ha GyHkUUOHaAHUME pesyamamu
om BcAako AeveHue Ha MakyAHU HapyuweHus, 0cobeHo B epama Ha
UHMpaBumpeaAHume mepanuu U MakyaHama mukpoxupypaua (8).
Pewemkama Ha AmcAep € nbpBuAam U Had-wWupoko pas3npocmpaqeH
dyHkuuoHareH mecm 3a memamopdoncuu. TA no3BoaaBa npocma U
bop3a kauecmBeHa oueHka Ha npomeHume B 3pumeaHama dyHkuus
B ueHmparHume 10° om 3pumeAHOMO noAe, HO € HeBb3MOkKHO
ga onpegeau koausecmBeHo mekecmma Ha memamopdoncusma
(4,17-19). 3a ga npeogoream moBa ozpaHuyeHue, Matsumato et al.
paspabomBam guazpamu, HapeueHu M-CHARTS, 3a koausecmBeHo
onpegeAsHe Ha meXecmma Ha Memamophoncuume No Xopu3oHMana
u Bepmukana (MH u MV-CHARTS) (17). M-CHARTS™ BkalouBa npaBa
AUHUA U 19 Buga nyHkmupaHu AuHuu ¢ uHmepBaau Mexkgy moukume,
Bapupawiu om 0,2° go 2,0° 3pumeAeH vebA. [JomkuHama Ha AUHUUME,
pas3Mepbm Ha Moykume Ha AUHUUME U pasmepbm Ha mouykama Ha
dukcupare ca coomBemo 20°, 0,1° u 0,3° 3pumeagH vawA. Mpu mun
| uma egHa AuHuA, koamo muHaBa npe3 moukama Ha dukcupaHe, a
mun Il uma gBe AuHUU, koumo ca Ha 1° pa3cmoaHue om moykama Ha
dukcupare om Beaka cmpana (Puz. 1) (8,16-18).

Que. 1. Juagpama M-CHARTS

Memamopdoncusma Cbgbpka PasAUYHU 4ecmOomHU  koMNOHEHMU
Ha uskpuBaBare, Bucokouecmomuu (06ukHoBeHo HabalogaBaru G
paHHume cmaguu Ha ERM u omkpuBaHu upe3 ¢uHu nyskmupaHu
AUHUU) U HUckoyecmomHu komnoHeHmu (HabalogaBaru B HanpegHaau
cmaguu Ha ERM, omkpuBaxu om Bcuuku BugoBe AuHuu, Bkalouumenro

structural changes in the retina, leading to greater displacement of the
outer retina layers with improper transduction of the light signal, recent
studies suggest that a combination of different mechanisms of retinal
and cortical information processing is involved in the development
and changes in metamorphopsia (4,8). Various functional tests have
been proposed to assess metamorphopsia: from the Amsler grid to
hand-held mobile devices for home monitoring (4, 9,10).

Pars plana vitrectomy (PPV) with membrane peeling has been used
effectively for the surgical treatment of ERM since 1978. Epiretinal
membrane surgery is usually recommended for visual function
disorders that interfere with binocular vision or impair the quality of
life of these patients (11-15). However, there are no clear guidelines
to determine when to proceed with vitrectomy. Preoperative VA is one
of the main indicators used as criteria for operative intervention after
diagnosis.

It has been found that even after successful vitrectomy and significant
improvement in VA, the quality of visual function may remain
impaired due to residual metamorphopsia (4,16). Furthermore,
metamorphopsia, which is extremely debilitating to the patient,
may represent the best way to monitor the functional outcomes of
any macular disorder treatment, especially in the era of intravitreal
therapies and macular microsurgery (8).

The Amsler grid is the first and most widely used functional test for
metamorphopsia. It allows a simple and rapid qualitative assessment
of changes in visual function in the central 10° of the visual field,
but it is impossible to quantify the severity of metamorphopsia
(417-19). To overcome this limitation, Matsumato et al. developed
charts, called M-CHARTS, to quantify the severity of horizontal and
vertical metamorphopsia (MH and MV-CHARTS) (17). M-CHARTS™
includes a straight line and 19 types of dotted lines with intervals
between the points, varying from 0.2° to 2.0° viewing angle. The
length of the lines, the size of the line dots, and the size of the fixation
point are 20°, 0.1°, and 0.3° of visual angle, respectively. In type I,
there is one line that passes through the fixation point, and type Il has
two lines that are 1° away from the fixation point on each side (Fig. 1)
(8,16-18).

type(I)

M-CHARTS

total length: 20° (visual angle)
dot size: 0.1°

dot interval: 0.2-2.0°

fixation point size: 0.3°
examination distance: 30 cm

type (1)

< example >

0° 03°
The horizontal M-CHARTS score

The vertical M-CHARTS score

Fig. 1. M-CHARTS: type | with one dotted line for patients with general macular
diseases and type Il with two dotted lines for patients with macula hole.

Metamorphopsia contains different frequency components of
distortion, high-frequency (usually seen in early stages of ERM
and detected by fine dashed lines) and low-frequency components
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2pybu nyHkmupaHu AuHuu). Tlpu nauueHmu ¢ memamopdoncua
npaBama AuHuA, npoekmupaxa Bbpxy pemuHama, ce pa3no3HaBa kamo
HenpaBuAHa UAU u3Buma AuHuA. Kozamo ce u3noa3Ba nyHkmupaa
AUHUA U UHMepBaxbm Ha moykume ce npomMeHd om GuH KoM 2pyb,
mMemamopdoncusma HamaaaBa u Hakpas uzvesBa. 3noasBatku masu
3aBucumocm, M-CHARTS onpegerd MUHUMaAHUA 3pUMEAEH bebA,
Heobxogum 3a u3ye3BaHe Ha memamop@oncusama (8,17,20,21).

LEEA

Llenma Ha HacmoAwlemo npoy4BaHe e ga ce HanpaBu koauyecmBeHa
ouerka Ha Memamopgoncuume B 2pyna nauugHmMu, guazHoCMUUUPaHU
¢ UguonamuyHa enupemuHarHa MemopaHa, kamo ce u3noa3Bam
M-CHARTS, u ga ce ycmaHoBu Haauyue Ha 3aBucumocm mexkgy
meXecmma Ha Memamop@oncuAma U 3pumeAHama 0cmpoma.

MATEPWAAIN N METOAI

MpoyyBaHemo ce npoBege B 6azama Ha OuHa GoAHUUA bypeac M-
p /BaHoBu“, kamo npoBexkgaHemo my 6e npegBapumeaHo 0gobpeHo
om emuyHama komucus Ha MY-BapHa. BkaloueHu ca 20 nauueHmu,
gUAZHOCMUUUPAHU C enupemuHaiHa membpaHa. Bceku om max e
nogAOkeH Ha NbAeH 0dmaimonozuyeH npezaaeg, koamo BkalouBa
Hal-gobpe kopueupaHa 3pumeAHa 0CMpoMa 3a gaAeye U 3a OAU30,
ouomukpockonua, anAaHauuoHHa moHomempus, GyHgyckonua, OCT Ha
3ageH oueH ceamenm (Optovue), uscaegBare ¢ pewemka Ha AMcAep U
¢ M-CHARTS.

Kpumepuume 3a BkalouBaHe Ha nauueHmu ca CAegHUME: HaAuyue Ha
uguonamuyHa EPM, gokasana ¢ OCT, Hat-gobpe kopuzupaHa 3pumenta
ocmpoma 3a 6Au30 U ganeve Hag 0.1, BOH nog 21 Hgmm, aunca Ha 04HU
U CUCMEMHU 3a60AABaHuUA, oka3Bawu BauAHue Bobpxy 3pumeaHume
OyHkuuu. Beuuku cyeekmu nbpBo ca uscaegBanu ¢ pewemkama Ha
Amsler, 3a ga 6bgam npoBepeHu 3a Haauyue Ha Memamopdoncuu.

3a koausecmBeHa oueHka Ha memamopgoncusma no Bpeme Ha
uscaegBaHemo ca usnoa3BaHu M-CHARTS. Ha Bceku nauueHm e
nokasaHa BepmukaaHa npaBa AuHua (0°), Hamupawa ce Ha nbpBama
cmpaHuua Ha M-guazpamume, kamo mod mpA6Ba ga onpegeau gau
npegcmaBeHama AuHuA e uskpuBeHa uAu He. [lpu nauueHmume,
onpegeAuAu npaBama AuHUA  kamo npaBa, pesysmambm  3a
memamop@oncusa e omyemeH kamo 0. Tpu nayueHmume, pasno3Hau
npaBama AuHuA kamo HenpaBa uAu u3Buma, ce npemuHa Kom
cregBawume cmpaHuuu Ha M-guazpamume, kbgemo uHmepBasbm
mekgy moukume ce npomMeHA om QuH koM 2py6 U u3cregBaHemo
npogomku go mMomeHma, B8 koOmo nauueHmbm onpegeAu AUHUAMA
kamo npaBa, a cbomBemHuAM 3pumeAeH babA Ce Npuema 3a ougHka
Ha mekecmma Ha memamopgoncuama. M-CHARTS-mecmoum e
Uu3BbpLUEH ¢ Xopu3oHmMaAHu U BepmukaaHu AuHUU (kamo ca 3aBbpmeHu
Ha 90°), 3a ga ce noayyam omgeasu MH u MV M-CHARTS.

PE3YATATI

3a koauvecmBeHo onpegeadHe Ha memamopdoncua ¢ M-CHARTS ca
uscaegBanu 20 o4u Ha 20 nauueHmu Ha cpegHa Bb3pacm 66,1+12,1
20QuHu, om koumo 14 »eHu u 6 moxke. 13caegBaHemo ce u3Bbpuiu Ha
pascmosaHue 30 cm ¢ nogxogawa kopekuus 3a 6Au30. Pesyamamobm om
M-guazpamume ce npue 3a noAokumeneH camo B cAyyaume, 8 koumo
mekecmma Ha Memamopgoncusma e noBeue om 0° (0,2-2,0°).
Pesyamam 0° (nauueHmume, onpegeAuAu npaBama AuHuA kamo npaBa)
e cuemeH 3a ompuuameneH. 3a Bcako oko M-CHARTS-mecmom ce
noBmopu Mpu Nbmu U ce u3noA3Ba cpegHama cmotHOCM oM mpume

(observed in advanced stages of ERM, detected by all types of lines,
including coarse dashed lines). In patients with metamorphopsia, the
straight line projected on the retina is recognized as an irregular or
curved line. When a dotted line is used and the dot spacing is changed
fromfine to coarse, metamorphopsia decreases and finally disappears.
Using this relationship, M-CHARTS determines the minimum visual
angle required for metamorphopsia to disappear (8,17,20,21).

AIM:

The aim of the present study was to make a quantitative assessment
of metamorphopsia in a group of patients diagnosed with iERM using
M-CHARTS and to establish the presence of a relationship between
the severity of metamorphopsia and visual acuity.

MATERIALS AND METHODS

The study was conducted at Dr. Ivanovi Eye Hospital in Burgas and was
previously approved by the Commission for Scientific Research Ethics
of the Medical University of Varna. Twenty patients diagnosed with
ERM were included. Each underwent a complete ophthalmological
examination, which included best-corrected distance and near visual
acuity, biomicroscopy, applanation tonometry, funduscopy, optical
coherence tomography (OCT) of the posterior segment of the eye
(Optovue), examination with Amsler grid and with M-CHARTS.

The criteria for the inclusion of patients were the following: presence
of iERM proven by OCT, best-corrected visual acuity for near and far
above 0.1, intraocular pressure (IOP) below 21 Hgmm, absence of
ocular and systemic diseases affecting visual functions. All subjects
were first examined with the Amsler grid to screen for metamorphopsia.
M-CHARTS were used for quantitative assessment of metamorphopsia
during the study. Each patient was shown a vertical straight line (0°)
located on the first page of the M-CHARTS, and asked to determine
whether the line presented is distorted or not. In patients who defined
the straight line as straight, the metamorphopsia score was reported
as 0. Patients who recognized the straight line as irregular or curved
were moved to subsequent pages of the M-diagrams, where the dot
spacing was changed from fine to coarse, and the study continued until
the patient identified the line as straight and the corresponding visual
angle was grounds for assessing the severity of metamorphopsia.
The M-CHARTS test was performed with horizontal and vertical lines
(rotated 90°) to obtain separate MH and MV M-CHARTS.

RESULTS

For the quantification of metamorphopsia with M-CHARTS, 20 eyes of
20 patients with a mean age of 66.1 = 12.1 years, of whom 14 were
women and 6 were men, were examined. The examination was carried
out at a distance of 30 cm with an appropriate correction for near.
The result of the M-diagrams was considered positive only in cases
where the severity of metamorphopsia was more than 0° (0.2—2.0°).
A'score of 0° (patients who identified the straight line as straight) was
considered negative. For each eye, the M-CHARTS test was repeated
three times and the average of the three examinations was used.
Evaluation was done in terms of vertical and horizontal charts (MH and
MV M-CHARTS) separately. The result was considered positive if one
of them was positive and negative if both were negative.
Metamorphopsias were found in 18 of the 20 patients studied,
and the minimum visual angle of the dotted line required to cause
metamorphopsia to disappear was determined. In two of the examined,
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uscaegBaHua. Ouenka e HanpaBeHa no omHOWweHUe Ha BepmukarHu
U XopusaoHmaAHu guaepamu (MH u  MV-CHARTS) noomgeaHo.
Pesyamamom ce cyuma 3a noAokumeeH, ako egHa om msx e
noAoKUMEAHa U 3@ OmpuuamenAxa, ako U g8eme ca ompuuameAHu.
Mpu 18 om uscaegBaHume 20 nauueHmu ce omkpuxa Memamopgoncuu
U Ce 0NPegeAu MUHUMAAHUAM 3pUMEAEH b2bA Ha NyHKMUpaHama AUHUA,
Heobxogum, 3a ga npegu3Buka u3ye3BaHemo Ha Memamopdoncus.
Mpu gBama om u3scAegBaHume pesyamambm 3a Memamopdoncua no
X0pu3oHmMana u Bepmukana 6e ompuuamereH (Memamopdoncua 0°).

(ue. 2. 3pumeara ocmpoma u meXecm Ha Memamopdoncuume npu
uscAegBaHume nayueHmu

Ha (uzypa 2 ca npegcmaBeHu pesyamamume, NoAy4eHU Npu u3cregBaHe
Ha mexkecmma Ha Memamopdoncuume No XopusoHmana u Bepmukana
¢ MH-MV-CHARTS u 3pumeaHama ocmpoma. [pu 44.4% om
nauueHmume ¢ gobpa 3pumeAHa ocmpoma e ycmaHoBeHa Bucoka
CMeNeH Ha XOpu3oHMaAnHa UAU BepmukarHa Memamopdoncus, npu
44.4 % ce ycmaxoBu Bucoka 3pumeAHa ocmpoma u Hucka cmeneH Ha
memamopdoncud, npu 11.2% — Hucka 3pumeaHa ocmpoma u Bucoka
CmeneH Ha Memamopdoncud. HAMa nauueHmu ¢ Hucka 3pumeAHa
ocmpoma U Hucka cmeneH Ha Memamopdoncus. KoehuuueHmom Ha
koperauua Ha Spearman e u3noa3BaH 3a ougnka Ha Bpbskama mekgy
Memamoponcua U 3pumeAHama ocmpoma. He ce ycmaHoBu Bpuska
mekgy pesysmama om M-CHARTS no Bepmukara u xopusoHmasa
(BepmukaaHa U xopu3oHMaAHa MemamopMoncuA) U 3pumeAHa 0cmpoma
(p=0,17 3a Bepmukara/ p=0,14 3a xopusoHmana). ToBa, om cBon
CcMpaHa, npegnoaaea, Ye gaHHume om koausecmBeHomo onpegeAsHe Ha
Memamopgoncuama Mozam ga ce npeBbpHam BvB BakeH nokasamen,
pa3AUYEH OM  3pumeAHama ocmpoma, gaBaw, BbamokHocm 3a
HabAlogeHue Ha dyHkuUOHaAHU pe3yxmamu om BcAko AeueHuUe Ha MakyAHU
3a00A48aHuA, 0c06eHo 8 epama Ha uHMpaBumpeaHama xupypaus. Bxoga
Ha Hawemo u3cAegBare yemaroBuXMe, Ye MUHUMAAHUAM 3pUMEAeH b2bA
Ha nyHkmupaHama AUHUA, Heobxogum, 3a ga npeguaBuka uz4e3BaHemo Ha
memamopdoncua no Bepmukana, e pasAuYeH om mMo3u N0 XOPU3OHMaAG.
CpaBHaBauku noayyeHUmMe pesysmamu, omkpuxme, 4Ye npu 57% om
nauueHmume mekecmma Ha XOpu3oHMaAHa Memamopgoncus e no-
20AMMa om masu no Bepmukarama (¢ue. 3), kamo omHoBo He ce
ycmanoBu 3aBucumocm Mexgy pesyamamume om MH u MV M-CHARTS
U 3pumeAHama ocmpoma (koeguuueHmbm Ha kopeaauua Ha Spearman:
p=0,17 3a Bepmukara/ p=0,14 3a xopu3oHmMana).

ANCKYCnA

M-CHARTS e npocm u noAe3eH memog 3a ougHka Ha mekecmma
Ha Memamopdoncua npu nauueHmu ¢ ERM. 3a ga oueHum
Memamopdoncus npu nauuesmu ¢ EPM ¢ nomowma Ha pewemkama
Ha Amsler, mpA6Ba BHUMameAHO ga nonumame nauueHmMa 3a Haauyue
Ha Memamop@oncua u ga ce onumame ga 20 Hakapame ga HapucyBa
uskpuBaBaremo, koemo Bwkga. ToBa e mpygHa 3agaya 3a nauueHmume,
0cBeH moBa onpegerdHemMOo Ha CMeneHma Ha memamopgoncus e
cybekmuBHO U HemouHo. [MpegumemBomo npu u3cAegBaHemo ¢
M-CHARTS ce u3pazaBa 8 moBa, 4e nauueHmobm camo mpAcBa ga
omeoBopu Ha Bbnpoca — uma Au uskpuBaBaHe B8 AuHuAama, koamo
Bukga uAu He (21)?

B noumu Bcuuku uscregBaHua npegonepamuBHama 3pumeAHa
ocmpoma e 0CHOBHUAM npozHocmuyeH (akmop 3a npocAegAaBaxe
Ha nauueHmu ¢ EPM. W3noasBaaku M-CHARTS 3a koausecmBeHo
onpegerdHe Ha Memamop@oncuama, Hue ycmaHoBuxme Auncama Ha

CPABHWTESEH AHANWU3 MEXAY SPUTENHATA OCTPOTA U MH U MV-CHARTS
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Fig. 2. Visual acuity and severity of metamorphopsia in the studied patients.

the result for horizontal and vertical metamorphopsia was negative
(metamorphopsia 0°).

Fig. 2. Visual acuity and severity of metamorphopsia in the studied
patients.

Fig. 2 presents the results obtained when examining the severity of
horizontal and vertical metamorphopsia with MH and MV M-CHARTS
and VA. In 44.4% of patients with good VA, a high degree of horizontal
or vertical metamorphopsia was found, in 44.4% high VA and a low
degree of metamorphopsia were found, in 11.2%—Iow VA and a high
degree of metamorphopsia. There were no patients with low VA and
low degree of metamorphopsia. Spearman’s correlation coefficient
was used to assess the relationship between metamorphopsia and
VA. No relationship was found between the vertical and horizontal
M-CHARTS score (vertical and horizontal metamorphopsia) and VA
(p = 017 for vertical/p = 0.14 for horizontal). This, in turn, suggests
that data from the quantification of metamorphopsia may become an
important indicator, other than VA, to enable monitoring of functional
outcomes of any macular disease treatment, especially in the era

OTHOCWUTENEH AAMHA XOPUSOHTANA M BEPTUKANA

@Beprwana M-CHARTS, rpaaye

MLCHARTS, manye

Fig. 3. Horizontal and vertical distribution of metamorphopsia.

of intravitreal surgery. In the course of our research, we found that
the minimum visual angle of the dotted line required to cause the
disappearance of metamorphopsia in the vertical is different from that
in the horizontal. Comparing the obtained results, we found that in 57%
of patients the severity of horizontal metamorphopsia was greater than
that of the vertical (Fig. 3), and again no relationship was established
between the results of MH and MV M-CHARTS and VA (the ratio of
Spearman’s correlation: p = 0.17 for vertical/ p = 0.14 for horizontal).

DISCUSSION

M-CHARTS is a simple and useful method for assessing the severity of
metamorphopsia in patients with ERM. To evaluate metamorphopsia
in patients with ERM using the Amsler grid, we should carefully ask
the patients about the presence of metamorphopsia and try to get him
to draw the distortion they see. This is a difficult task for patients,
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kopeaauua mMexgy mekecmma Ha MemamopGoncuama u 3pumeAHama
ocmpoma (kopeaauus Ha Spearman e u3noa3BaH 3a oueHka Ha Bpbakama
mekgy Memamopdoncua U 3pumeaHama ocmpoma, kegemo p=0,17
3a Bepmukana/ p=0,14 3a x0pu3oHMaAa), kamo no mo3u Ha4uH Bu
npegcmaBame HOB U pasauyeH GyHKUUOHAAEH napamemup 3a ougHka
Ha Memanmopdoncus npu nauueHmu ¢ ERM.

Pesyamamume om M-CHARTS mozam ga 6bgam u3noa3BaHu kamo
gonbAHUMeAeH nokasamea, kodmo 6u 6ua uskalouumeAHo noresen 8
X0ga Ha npocAegaBaHe Ha nauueHmume ¢ EPM 8 cayyad Ha npeugnka
32 paHHa onepamuBHa Hameca UAU ougHka Ha cAegonepamuBHu
pesyimamu.  OcBeH  no-Bucokama  cu  uyBcmBumeArocm,
M-guaepamume npegocmaBam noBeye UHGOPMAUUA N0 OMHOWEHUEe
Ha XOpU30HMaAHUMe U BepmukaAHUMe AUHUU.

Matsumato et al. usnoasBam cb3gageHume om max M-guazpamu He
camo 3akoaudecmBeHo onpegeadHe cmeneHmaHaMemamopdoncuama,
HO U cpaBHABam noayueHUme pesyamamu ¢ emanume Ha ERM, kamo
gokasBam, ye npu nayueHmu ¢ ERM cmenesma Ha Memamopegoncua
ce yBeauyaBa B 3aBucumocm om mekecmma Ha MemopaHHama
npoaudepauua  (knacuduuupada upe3 SLO usobpakeHus). OcBeH
moBa ycmaxoBaBam, 4ye no-mexkama BepmukaaHa koHmpakuus Ha
pemuHama kopeaupa ¢ HapacmBawama mekecm Ha XOpu3oHMmaAHama
memamopdoncua (MH), a no-mexkkama xopusoHmaaHa koHmpakuus
Ha pemuHama kopeaupa ¢ HapacmBauwama mexecm Ha BepmukarHama
memamopadoncus (MV) (21).

3noa3Batku M-CHARTS u copmyep 3a aHaAu3 Ha U300pakeHus
(pa3pabomeH 3a koauuecmBeHo onpegeAsHe Ha koHmpakuuama Ha
pemuHama), Apumypa nomBopkgaBa, ye memamopdoncusma no
Xopu3oHmana kopeaupa ¢ BepmukasHama koHmpakuua Ha pemuHama,
a memamopdoncuama no Bepmukara kopeaupa ¢ XOpU30HMaAHama
koHmpakuua Ha pemuHama, kamo AcHO gemoHcmpupa Bpb3kama
mekgy koHmpakuuama Ha pemuHama U pesyamama  om
memamopdoncuama. B cBoume npoyyBaHusa mod ycmaHoBaABa, ue
nocokama Ha Memamopgoncua 3aBucu om nocokama Ha cBuBaHe
Ha pemuHama. Ako ceH3opHama pemuHa ce cBue BbB BepmukarHa
nocoka, domopeuenmopbm U/uAu Hez2oBume BbHWHU CeameHmu
CbWo We 6vbgam usmecmeHu BvB BepmukarHa nocoka u B8 kpatHa
cmemka we npegu3Bukam yBeauyaBaHe Ha uskpuBABaHemo Ha
XOPU30HMaAHama AuHuA (m.e. yBeaudeHue Ha MH). Cowomo Baxku u
3a X0pu3oHMaAHama nocoka (8,22).

B Hawemo uscregBaHe cowlo ce omyeme pasiuka B cmodHocmume
Ha M-CHARTS no xopusoHmara u Bepmukara, HO moBa menvpBa
we 6vge u3cregBaHo U aHaausupaHo B npoueca Ha npocAegABaHe Ha
nauueHmume.

SAKAHOYEHINE
B epama Ha MuHuUHBa3uBHama xupypaus Ae4eHUEMO Ha uguonamuyHa
enupemuHarHa  memobpada  (ERM) e npegu3BukameacmBo,

usuckBauwio npaBuaeH nogxog u HabalogeHue. M-CHARTS e memog 3a
koauuecmBeHo onpegeAdHe Ha mexkecmma Ha Memamopdoncua npu
nauueHmu ¢ ERM, kodmo moxke ga 6bge usnoa3BaH kamo cpegemBo,
Heobxogumo B mMbpCeHeMO U HaMupaHemo Ha OnMuMaAHama
cmpameaus 3a AgveHue U koHmMpoA Ha (yHKUUOHAAHUME 3pUMEAHU
pesyAmamul.

moreover, determining the degree of metamorphopsia is subjective
and imprecise. The advantage of the M-CHARTS examination is that
the patients only have to answer the question whether the line they see
as distorted is distorted or not (21).

In almost all studies, preoperative VA is the main prognostic factor
for the follow-up of patients with ERM. Using M-CHARTS to quantify
metamorphopsia, we found no correlation between the severity of
metamorphopsia and VA (Spearman’s correlation was used to assess
the relationship between metamorphopsia and VA, where p = 0.17
for vertical/p = 0.14 for the horizontal), thereby introducing a new
and different functional parameter for evaluating metamorphopsia in
patients with ERM.

The results of M-CHARTS can be used as an additional indicator that
would be extremely useful in the follow-up of patients with ERM in case
of decision for early surgical intervention or evaluation of postoperative
results. In addition to their higher sensitivity, M-CHARTS provide more
information in terms of horizontal and vertical lines.

Matsumato et al. used the M-diagrams they created not only to quantify
the extent of metamorphopsia, but also compared the obtained results
with the stages of ERM, demonstrating that in patients with ERM, the
extent of metamorphopsia increased depending on the severity of
membranous proliferation (classified by SLO images). In addition,
they found that more severe vertical retinal contraction correlated with
increasing severity of horizontal metamorphopsia, and more severe
horizontal retinal contraction correlated with increasing severity of
vertical metamorphopsia (21).

Using M-CHARTS and image analysis software (developed to
quantify retinal contraction), Arimura confirmed that horizontal
metamorphopsia correlated with vertical retinal contraction, and
vertical metamorphopsia correlated with horizontal retinal contraction,
clearly demonstrating the relationship between retinal contraction
and the outcome of metamorphopsia. In his studies, he found that
the direction of metamorphopsia depends on the direction of retinal
contraction. If the sensory retina contracts in the vertical direction, the
photoreceptor and/or its outer segments will also be displaced in the
vertical direction, and will eventually cause an increase in horizontal
line distortion (i.e., an increase in MH). The same applies to the
horizontal direction (8,22).

Our study also reported a difference in M-CHARTS values along the
horizontal and vertical lines, but this is yet to be investigated and
analyzed in the patient follow-up process.

CONCLUSION

In the era of minimally invasive surgery, the treatment of iERM is a
challenge requiring proper approach and monitoring. M-CHARTS is
a method for quantifying the severity of metamorphopsia in patients
with ERM, which can be used as a tool needed in the search and
finding of the optimal treatment strategy and control of functional
visual outcomes.




Gergana Milanova
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