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IVADAS

Glaukoma — tai daugiaveiksné optiné neuropatija, pasireiskianti laipsniska
regos nervo degeneracija ir regos praradimu [1]. Glaukomos gydymo tikslas
yra regos funkcijos iSsaugojimas mazinant intraokulinj spaudima (IOS), ku-
ris yra pagrindinis koreguojamas glaukomos rizikos veiksnys [2]. Medika-
mentinis glaukomos gydymas yra ilgalaikis ir trunka visg gyvenima. Kartais,
net taikant maksimaly medikamentinj gydyma, nepavyksta sumazinti IOS iki
tikslinio dydzio ir iSvengti glaukomos progresavimo [1].

Nepavykus medikamentiniu gydymu kontroliuoti 10S, taikomas chirurgi-
nis glaukomos gydymas. Glaukomos chirurginio gydymo aukso standartas —
trabekulektomija, kuria siekiama IOS sumazinti iki tikslinio. Per 5 metus po
trabekulektomijos daugiau nei dviems tre¢daliams pacienty atsiranda kata-
rakta, kuri yra gydoma chirurginiu budu [3]. Kataraktos chirurginis gydymas,
atliekamas pirmuoju etapu prie§ trabekulektomija, irgi gali sumazinti 108,
taCiau, skirtingy autoriy nuomone, IOS pokytis po kataraktos chirurginio gy-
dymo gali biti skirtingas [4]. Iki Siol néra sutariama, koks tikslus kataraktos
chirurginio gydymo IOS spaudimo mazinimo mechanizmas.

Siame tyrime nagrin¢jama I0S poky¢io priklausomybé nuo akies morfo-
loginiy ir hemodinaminiy pokyc¢iy po kataraktos chirurginio gydymo. Taip
pat palyginti glaukoma neserganciy tiriamyjy ir atvirojo kampo kompensuo-
taja (AKG, ) bei nekompensuotaja (AKG, ) glaukoma serganCiy pacienty duo-
meny skirtumai.

Pasalinus santykinai didelj nattraly lesiuka (storio vidurkis 4,52 + 0,45 mm),
implantuojamas santykinai nedidelio storio intraokulinis lgSis (IOL)
(0,7-1,0 mm) [6].



1. DARBO TIKSLAS IR UZDAVINIAI

1.1. Darbo tikslas

Miisy tyrimo tikslas — nustatyti AKG,, AKG_bei glaukoma neserganciyjy
tirlamyjy akiy morfologiniy, hemodinaminiy ir uzdegimo biologiniy Zymeny
pokytj po kataraktos chirurginio gydymo. Siame darbe taip pat nagriné¢jama
IOS poky¢io priklausomybé nuo akies morfologiniy, hemodinaminiy bei uz-
degimo biologiniy Zymeny poky¢iy po kataraktos chirurginio gydymo

1.2. UZzdaviniai

1. Nustatyti ir palyginti katarakta ir atvirojo kampo glaukoma (AKG) ser-
ganCiy pacienty ir tik katarakta serganciy kontroliniy tiriamyjy akies
morfologinius parametrus, hemodinaminius rodiklius bei biologinius
uzdegimo Zymenis.

2. Nustatyti ir palyginti katarakta ir AKG serganciy pacienty ir tik ka-
tarakta serganc¢iy kontroliniy tiriamyjy akies intraokulinio spaudimo,
morfologiniy ir hemodinaminiy bei uzdegiminiy poky¢iy dinamika, tai-
kant kataraktos chirurginj gydyma.

3. Nustatyti sasajas tarp morfologiniy, hemodinaminiy poky¢iy ir intrao-
kulinio spaudimo pokyc¢iy, esant skirtingai AKG klinikinei eigai (kom-
pensuotajai ir nekompensuotajai).

4. Nustatyti ir jvertinti akiy laSy konservanty buvimg aSarose ir priekinés
kameros skystyje taikant medikamentinj AKG gydyma bei sasajas su
uzdegimo biologiniais Zymenimis.

1.3. Mokslinio darbo naujumas

Sis mokslinis tyrimas — tai detali sirgusiyjy ir nesirgusiyjy AKG tiriamuyjy
akies morfologiniy ir hemodinaminiy poky¢iy analizé pries ir po kataraktos
chirurginio gydymo.

IOS mazéjimas po kataraktos chirurginio gydymo yra svarbus AKG ser-
gantiems pacientams, nes [0S yra pagrindinis koreguojamas glaukomos ri-
zikos veiksnys. Sis tyrimas yra pirmasis, j kurj jtraukti tick kompensuotaja,
tiek nekompensuotgja AKG sergantys tiriamieji ir buvo tirtas ne tik 10S po-
kytis, bet ir pokycio priklausomybé nuo priekinés kameros kampo parametry
ir akies biometrijos.

Siame tyrime pirma karta buvo lygintas benzalkonijaus chlorido (BAK)
kiekis aSarose ir priekinés kameros skystyje AKG, ir AKG_ sergantiems ti-
riamiesiems. BAK — tai dazna antiglaukominiy laSy sudedamoji dalis, kuri,

10



taikant ilgalaikj gydyma, gali biiti nustatoma tiek akies pavirSiuje, tiek akies
viduje. Didelés BAK dozés ir ilgalaikis vartojimas gali sukelti akiy uzdegi-
mg3. Miisy darbe nustatyta, kad akies skys¢io drumstumas bei akies pavirSiaus
objektyvis ir subjektyviis poky¢iai didesni glaukoma sergantiesiems.

Siame tyrime buvo atliktas Akies pavirSiaus ligos indekso klausimyno
(angl. Ocular Surface Disease Index© (OSDI© klausimyno) lietuviskojo ver-
timo patikimumo ir pagrjstumo vertinimas.

Naujausi literatiros duomenys nurodo, kad tinklainés sustor¢jimas po ka-
taraktos chirurginio gydymo gali turéti jtakos pooperaciniam regos astrumui.
Miisy tyrime buvo vertinamas ne tik tinklainés storio pokytis po kataraktos
chirurginio gydymo, bet ir tinklainés nerviniy skaiduly sluoksnio (TNSS),
gangliniy lasteliy (+) (GLS+) ir gangliniy Igsteliy (++) (GLS++) kompleksy
bei gyslainés storio poky¢iai (vertinama detalesné anatomija).

Uzakinés kraujotakos sumazéjimo jtaka kataraktai atsirasti yra aprasSyta
literatiiroje. Miisy tyrime buvo vertinama uzakiné kraujotaka prie§ kataraktos
chirurginj gydyma ir 6 mén. po operacijos ir jos skirtumai sergant AKG (esant
kompensuotajai ir nekompensuotajai eigai).

1.4. Autorés indélis

Autore¢ atliko literattiros analize, parengé ir pateiké praSyma j moksliniam
darbui ,,Benzalkonijaus chlorido tyrimas aSarose ir akies skystyje sergan-
tiems ir nesergantiems glaukoma tiriamiesiems* finansuoti, LSMU Mokslo
fondas patvirtino prasymg ir finansavimas buvo gautas. Finansavimas buvo
s¢kmingai panaudotas moksliniame tyrime. Autoré taip pat atliko oftalmolo-
ginj akiy istyrima, akispiidzio matavima, Sirmerio ir asary plévelés gyvavimo
laiko (APGL) tyrimus, paémé aSary méginius, padéjo tiriamiesiems uZpildy-
ti klausimynus (OSDIO, VFQ-25), atliko akies priekinio segmento optinés
koherentinés tomografijos (OKT) tyrima, uzpakalinio segmento OKT, opti-
nés koherentinés tomografijos angiografijg (OKT-A), spalvinio doplerio akiy
kraujotakos tyrima, akies biometrijos tyrimg, asistavo tiriamyjy kataraktos
chirurginio gydymo metu, akies skyst] paimant i§ akies priekinés kameros.
Autoreé registravo ir sistemino duomenis, atliko statisting analiz¢ ir duomeny
interpretacija. Kartu su bendraautoriais parasé ir iSleido tris straipsnius leidi-
niuose, turinciuose Clarivate Analytics Web of Science (CA WoS) cituojamu-
mo rodiklj, dalyvavo tarptautinése ir Lietuvos konferencijose, kuriose pristate
savo tyrimo rezultatus.
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2. LITERATUROS APZVALGA

2.1. Glaukomos ir kataraktos paplitimas

Glaukoma — tai daugiaveiksmé regos nervo neuropatija, kuri pasireiskia
dél padidéjusio 10S (intraokulinio spaudimo) atsirandancia tinklainés gan-
gliniy lgsteliy Zutimi, laipsnisku aksony praradimu ir akiplocio defektais [7].
Katarakta — tai biiklé, kurios metu drumstéja lesiukas ir silpsta regos aStrumas
[8]. Siuo metu néra jokiy jrodyty su amziumi susijusios kataraktos prevenci-
jos mechanizmy [8]. Remiantis Pasaulinés sveikatos organizacijos duomeni-
mis, katarakta yra antra, o glaukoma yra trecia iSvengiamo aklumo priezastis
pasaulyje [9]. Literatiiros duomenimis, katarakta serganciyjy, kuriy regos as-
trumas < 0,1, Siuo metu gali buti apie 100 milijony [10]. Taip pat literatiiroje
nurodoma, kad glaukoma serganciyjy iki 2040 m. pasaulyje turéty biti apie
111,8 miljjony [11]. Katarakta ir glaukoma — su amziumi susijusios patologi-
jos, pasizymincios komorbidiskumu [12].

2.2. Intraokulinio spaudimo pokytis po kataraktos chirurginio gydymo

Padidé¢jes IOS (> 21,0 mm Hg) — tai pagrindinis ir vienintelis modifikuoja-
mas glaukomos rizikos veiksnys [1]. Remiantis atliktais tyrimais, kataraktos
chirurginis gydymas gali mazinti IOS po operacijos, ta¢iau autoriy duomenys
skiriasi [13-30] (2.2.1 lentel¢). Néra vieningos nuomonés, kas lemia rezultaty
skirtumus ir kodél vieniems pacientams stebimas rySkus IOS mazéjimas, kai
kitiems maz¢jimo nenustatyta.

2.2.1 lentelé. Tyrimai, kuriuose buvo vertintas 1OS pokytis po kataraktos chi-
rurginio gydymo, atlikti nuo 2010 m.

Autorius Diagnozé mmAII-l(;S(’SD) ;l;'}lllrllﬁz P
DeVience et al, 2017 [13] | Néra glaukomos -1,3 (2,6) 3m. -
Yang et al, 2013 [22] Neéra glaukomos -1,6 (2,6) 3 mén. <0,05
Huang et al., 2012 [14] Neéra glaukomos —1,99 (2,7) 3 mén. <0,05
Hsu et al., 2015 [31] Neéra glaukomos —2,03 (2,42) 4 mén. <0,05
Beato et al, 2019 [23] Neéra glaukomos -2,4(2,8) 6 mén. <0,05
Lvetal., 2018 [24] Neéra glaukomos

- Emetropija -2,9(2,9) 90 d. <0,05
- Svelni — vidutiné -3,6 (2,9) <0,05
miopija
- Auksto laipsnio -2,7(1,5) <0,05
miopija
Bilak et al., 2015 [25] Neéra glaukomos —2,45 (3,78) 1 mén. <0,05
Moghimi et al., 2015 [26] | Néra glaukomos —4,95 (2,26) 3 mén. <0,05
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2.2.1 lentelés tesinys

Autorius Diagnozé mmAIIJI(;S(’SD) E‘{lrliﬁg p
Baek et al., 2019 [27] Néra glaukomos —-1,03 (3,72) 1 m. <0,05
AKG -1,08 (3,79) <0,05
Coh et al., 2016 [28] Néra glaukomos -2,8 (3,83) 4 mén. <0,05
AKG —2,66 (2,07) <0,05
Kim et al., 2012 [29] AKG Be poky¢io 1-16 >0,05
mén.
Kim et al., 2016 [30] AKG 0,87 (2,43) 6 mén. >0,05
Majstruk et al., 2019 [15] | AKG 1,15 (3,0) 1 m. <0,05
Guan et al., 2013 [16] AKG -1,8(3,5) 1 m. <0,05
lancu et al., 2014 [17] AKG, nekompensuotas |—1,9 (3,9) 1 m. <0,05
10S
Siak et al., 2016 [18] AKG 2,1 1 m. >0,05
Yoo et al., 2018 [19] AKG -2,2(2,5) 3 mén. <0,05
Jimenez-Roman et al., AKG -2.,8 1 m. <0,05
2017 [20]
Lin et al., 2017 [21] AKG
- Siaurasis kampas —4.2 (3,0) 1 m. <0,05
- Atvirasis kampas -2,2 (3,0) <0,05

IOS maz¢jimo po kataraktos chirurginio gydymo mechanizmas néra iki
galo aiSkus. Pagrindinés teorijos, aiSkinancios IOS mazéjima [32]:

1. Natiiralaus lgSiuko pasalinimas ir dirbtinio IOL implantavimas keicia

priekinés kameros anatomijg. Nattralus lesiukas yra didesnio storio nei
dirbtinis IOL.

. Priekiné kamera pagil¢ja, todél didesnis priekinés kameros skyscio tii-
ris gali pratekeéti pro trabekulinj tinklg j vening sistema.

. Sumazgja trabekulinio tinklo pasipriesinimas dél molekuliniy poky¢iy,
kurie atsiranda dél fakoemulsifikacijos metu naudojamy ultragarsiniy
bangy.

. Krumplynas ir jo ataugos pakeicia padétj, gali daugiau susitraukti. Ma-
noma, kad link ekvatoriaus pastumtos lesiuko kapsulés ir saitai sukelia
odenos pentino ir trabekulinio tinklo tempima, atidaromas Slemo ka-
nalas.

AKG serganciy pacienty priekinés kameros kampo parametrai yra panasis
kaip glaukoma neserganciy pacienty (priekinés kameros kampas biina atvi-
ras, Safer klasifikacijos 3—4 laipsniai) [33]. Literatiiros duomenimis, AKG
pacientams, kurie turi didesnj IOS prie§ kataraktos chirurginj gydyma, gali
buti stebimas labiau iSreikstas IOS sumazéjimas po operacijos nei mazesnj
priesoperacinj 1OS turintiems pacientams [16].
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2.3. Akies priekinio segmento pokyciai po kataraktos chirurginio
gydymo

I0S priklauso nuo akies priekinés kameros kampo struktiiry biiklés ir akies
skyscio nutekéjimo j venine sistema [14,32,34,35]. Gyvenimo eigoje prieki-
nés kameros kampas mazéja, o natiiralus IeSiukas storéja [36,37]. Literatiiros
duomenimis, katarakta sustiprina Siuos pokycius [13].

Daugelis tyrimy, tirian¢iy akies priekinio segmento pokyc¢ius po katarak-
tos chirurginio gydymo, ir IOS poky¢ius, tyré uzdarojo kampo glaukoma ser-
gancius pacientus [38—40]. Pagrindinis mechanizmas, 1émes 10S sumazéji-
mg, buvo priekinés kameros kampo atsidarymas ir padidéjes akies skyscio
nutekéjimas pro trabekulinj tinklg [32].

IOS sumazéjimas pastebétas ir pacientams, sergantiems AKG, taciau prie-
kinés kameros kampo struktiiros Siuose tyrimuose susilauké zZymiai maZiau
démesio [15-20,27-30,39]. Tyrimai, nagrin¢jantys priekinés kameros kampo
pokyc¢ius AKG sergantiems pacientams, dazniausiai neturi kontrolinés glau-
koma neserganciy asmeny grupés ir/arba lygina su uzdarojo kampo glauko-
mos pacientais [18,21,29,30].

Klinikingje praktikoje priekinés kameros kampo vertinimo ausko standar-
tas yra gonioskopija. Tai yra kontaktinis tyrimo metodas, kuomet veidrodinio
lgSiu, priglaustu prie ragenos, apzilirimas ir jvertinamas priekinés kameros
kampas. Gonioskopijos duomenys yra subjektyviis ir priklauso nuo tyréjo pa-
tyrimo [41].

Tai, kad gonioskopijos duomenys gali skirtis priklausomai nuo atliekanc¢io
specialisto, parodo ir atlikti tyrimai. PavyzdZiui, Varma ir bendraaut. nustate,
kad 1 1§ 11 pacienty, kuriems buvo diagnozuota ,,AKG*, i§ tiesy buvo uzda-
rieji priekinés akies kameros kampai [42]. Kitame tyrime Varma ir bendraaut.
nustaté, kad 12 proc. i§ visy pacienty, atsiysty kataraktos chirurginiam gydy-
mui, buvo uzdarieji priekinés akies kameros kampai arba jiems buvo jtartas
létinis priekinés kameros kampo uzsidarymas [43].

Priekinio segmento OKT tyrimas — tai patikimas priekinés kameros kampo
vertinimo metodas [44]. Siuo tyrimu metu galima kiekybiskai jvertinti prie-
kinés kameros kampus, matavimai pasizymi dideliu atkartojamumu [44]. Kai
kuriy autoriy duomenimis, IOS mazéjimas po kataraktos chirurginio gydymo
gali buti panaSus tiek AKG, tiek uzdarojo kampo glaukoma sergantiems paci-
entams, jei prie§ operacija IOS buvo kompensuotas [18].

Siak ir bendraaut. duomenimis AKG serganciy pacienty priekinés kameros
kampas po operacijos padidéja daugiau, lyginant su uzdarojo kampo glauko-
ma serganciyjy priekinés kameros kampo padidéjimu, taciau 10S sumaz¢ja
panasiai [ 18]. Miisy tyrimo metu nebuvo tirta l¢gSiuko padétis prie§ operacija.
Tai galéty biiti svarbu padidéjant priekinés kameros kampui po operacijos.
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2.4. Akies biometrija prieS ir po kataraktos chirurginio gydymo

Akies biometrijos duomeny kitimas po operacijos — tai svarbus kompo-
nentas, galintis lemti IOS pokytj po kataraktos chirurginio gydymo.

Didelio storio l¢Siukas, seklesné priekiné kamera, trumpa akies aSis gali
lemti IOS padidéjima [45]. Lesiuko dydis ir forma turi jtakos uzdarojo kampo
glaukomai atsirasti [45]. Daznai tai bina mazos akys su genetine predispozi-
cija [46]. Vyresnis amzius yra susijes su didesniu lesiuko storiu [6].

Literattiroje nurodoma, kad kataraktos chirurginis gydymas didina centrinj
priekinés kameros gyli [14,22,26]. Dalis literattiros Saltiniy teige, kad prie-
Soperacinis priekinés kameros gylis neturéjo jtakos 10S pokyciui po kata-
raktos chirurginio gydymo akyse be glaukomos [22], kiti nustaté tiesiogine
priklausomybe [31].

Priekinés kameros gylis po kataraktos chirurginio gydymo gali priklausy-
ti nuo lesiuko padéties. Sis i§vestinis dydis pirma karta 1970 m. paminétas
Lowe ir bendraaut. [47]. LeSiuko padétis ir reliatyvi lgSiuko padétis apskai-
¢iuojamos pagal formules:

LP = PKG + 1/2*LS
RLP = (PKG + 1/2*LS)/Al

LP — lgSiuko padétis; PKG — priekinés kameros gylis; LS — lgSiuko storis
RLP — reliatyvi lgSiuko padeétis; Al — aSies ilgis.

Literatiiroje yra aprasomas didesnis IOS mazéjimas po kataraktos chirur-
ginio gydymo akyse be glaukomos, esant labiau priekinei leSiuko padéciai
[31]. Satou ir bendraaut. tyrime nurodé, kad ekvatorinis ir uzpakalinis leSiuko
storis turejo Siek tiek didesnj koreliacinj koeficientg su IOL padétimi po ka-
taraktos operacijos negu priekinis leSiuko storis (priekiniai Zieviniai sluoks-
niai). Nors bendrasis leSiuko storis labiau koreliavo su priekiniu ir uzpaka-
liniu (uzpakaliniai zieviniai sluoksniai) lesiuko storiu negu su ekvatoriniu
lgSiuko storiu (branduoliu) [48].

Eksperimentiniuose tyrimuose did¢jant IOS buvo nustatytas lgSiuko, ode-
nos ir ragenos standumo padidéjimas [49]. Taciau akys, turincios ilgesn¢ asj,
kuriy odena daugiau iSsitempia nuo padidéjusio 10S ir kurios turi bendrai
plonesng¢ odena, gali biiti jautresnés 10S padidéjimui [50].

Kai kurie tyrimai nurodo akies aSies ilgio sutrumpéjimg po kataraktos
chirurginio gydymo [25,51], kiti statistiSkai reikSmingo pakitimo nenustaté
[52,53]. Nepaisant svarbos, kol kas néra vieningos nuomonés, kaip ir kod¢l
keiciasi akies aSies ilgis po kataraktos chirurginio gydymo glaukoma sergan-
tiems ir nesergantiems pacientams.
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2.5. AKkies pavirSiaus patologija, uZdegiminiai bioZymenys ir BAK

Medikamentinis AKG gydymas yra ilgalaikis, antiglaukominiai lasai lasi-
nami kasdien, daznai iki gyvenimo pabaigos [1,2]. Kasdieninis lasy lasinimas
veikia akies pavirSiaus vientisumg ir didina nepageidaujamy poveikiy tiki-
mybe [54,55]. Tiek medikamenty veiklioji medziaga, tiek konservantas gali
sukelti nepageidaujamus poveikius, susijusius su létiniu toksiSkumu [55]. Ne-
pageidaujami poveikiai maZzina pacienty motyvacija reguliariai lasinti lasus ir
blogina kataraktos bei glaukomos chirurgijos pooperacing eiga [3].

Daugelis antiglaukominiy lasy gali turéti létiniy uzdegiminiy nepageidau-
jamy poveikiy, susijusiy su akies pavir§iumi ir gilesnémis struktiiromis. Pa-
grindiniai nepageidaujami poveikiai, taikant medikamentinj AKG gydyma:
alergija medikamentams, akiy gélimas, deginimas, iSsiliejes vaizdas, akiy
paraudimas, akiy sausumas [56,57]. Taip pat ilga laikg vartojamas antiglau-
kominis gydymas medikamentais su konservantais sukelia akiy sausuma,
mazina aSary produkcijg ir asary plévelés stabilumg [56]. Kadangi didZioji
dalis skiriamy medikamenty turi konservantg, sunku atskirti, ar tai veikliosios
medziagos, ar konservanto nepageidaujamas poveikis.

Medikamentinis AKG gydymas yra ilgalaikis ir gali testis visg gyvenima,
o nepageidaujami poveikiai blogina pacienty gyvenimo kokybe [57].

Pagrindiniai antiglaukominiy medikamenty nepageidaujami poveikiai pa-
gal sudedamaja dalj:

1. Selektyviis alfa-2 agonistai. Pagrindinis atstovas — brimonidinas. Re-
tais atvejais gali sukelti granuliozinj uveitg. KliniSkai pasireiSkia krum-
plynine injekcija, stambiais ragenos endotelio precipitatais, padidéjusiu
akies priekinés kameros skys¢io drumstumu, lgsteline reakcija, uzpaka-
linémis rainelés sgaugomis [58].

2. Karboanhidrazés inhibitoriai. Si vaisty grupé pasizymi kraujagysles
pleciamuoju poveikiu tinklainéje [59]. Skiriant vietinius dorzolamido
laSus reikSmingai sutrumpé¢ja laikas tarp arterings ir veninés faziy fluo-
rescencingje angiografijoje [60].

3. Beta blokatoriai: tarp sukeliamy nepageidaujamy poveikiy yra asary
liaukos veiklos slopinimas, mazesnis asary plévelés stabilumas, dides-
né junginés infiltracija uzdegiminémis lgstelémis [61]. Visi Sie pozy-
miai buvo stebéti skiriant timololj be konservanty [61].

4. Prostaglandinai — pirmojo pasirinkimo antiglaukominiai vaistai. Sis-
teminio poveikio neturinti medikamenty grupé. IS nepageidaujamy po-
veikiy labiausiai pazymima junginiy hiperemija, akiduobés riebalinio
audinio iSnykimas ir periokulinés srities odos patamsejimas [62].

5. Konservantai — BAK yra daZniausias akiy lasy konservantas, aptinka-
mas mazdaug 74 proc. visy akiy lasy [63]. BAK skatina sausos akies
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sindromo i$sivystyma ir sunkina jau esama ligg. Vartojant vietinius akiy
lasus, kuriuose yra BAK, didé¢ja interleukino-1b, interleukino-6, inter-
leukino-12, tumoro nekrozés faktoriaus-a kiekis akies pavirsiuje [64].
BAK taip pat nutraukia rySius tarp ragenos epitelio lasteliy, pazeidzia
epiteliocity DNR, skatina apoptoze. Sie poky¢iai lemia sumazéjusj las-
teliy gyvybinguma, sustipréjusi uzdegiminj atsaka ir sutrikusia lasteliy
funkcijg [65]. Eksperimentiniais tyrimais nustatyta, kad vietinis me-
dikamenty su BAK skyrimas didina ragenos pralaidumg ir BAK gali
patekt] j vidines akies struktiiras: ragenos endotelj, trabekulinj tinkla,
leSiuka, tinklaing [66—68]. BAK gali kauptis audiniuose [69]. BAK vei-
kia kaip detergentas ir emulsiklis, todél patekes j akies vidy gali kelti
uzdegima [70]. Ilgalaikis BAK vartojimas yra siejamas su blogesniais
glaukomos chirurginiais rezultatais, atsirandant ankstyvam rand¢jimui
[71]. Miisy duomenimis, §is tyrimas yra pirmasis, tiriantis BAK buvimag
akies priekinés kameros skystyje.

Kataraktos chirurginis gydymas taip pat prisideda prie sausos akies simp-
tomy sustipréjimo [72]. Pagrindinis mechanizmas — meibomo liauky pakiti-
mai ir aSary plévelés nestabilumas [72]. Sie pakitimai daZniausiai trunka apie
2 ménesius, veliau pageréja [72].

Objektyviam akies pavirsiaus nusiskundimy jvertinimui galima pasitelk-
ti klausimynus. Vienas i§ dazniausiai naudojamy tyrimuose ir kasdieninéje
praktikoje yra OSDI© klausimynas.

OSDI© klausimynas buvo pasitilytas 1997 m., o 2000 m. metais Schiff-
man ir bendraaut. patvirtino klausimyno patikimuma ir pagristuma angly kal-
ba [73]. MAPI institutas atliko OSDI© klausimyno vertimg | lietuviy kalba
(pirminj vertima i§ angly kalbos | lietuviy kalba, atgalinj vertimg i$ lietuviy
kalbos i angly kalba, abiejy kalby teksto sulyginimg ir pagristumo jvertinima,
atliktas kognityvinis interviu su 5 sveikais tiriamaisiais). OSDI©O klausimyno
vertimas buvo pagristas didesne imtimi jvairiomis kalbomis [74-78]. Lietu-
viSkos OSDI© klausimyno versijos patikimumas ir pagrjstumas iki Siol nebu-
vo patvirtintas didesnés imties tyrimu.

Kumar ir bendraaut. istyre¢, kad antiglaukominiy medikamenty su BAK
naudojimas blogina akies pavirSiaus bukle ir OSDIO rezultatg [79]. Pakei-
¢iant antiglaukominj medikamentg i§ turin¢io BAK | neturint}, galima tikétis
tiek OSDI© rezultato pageré¢jimo, tiek kity akies pavirsiaus biologiniy Zyme-
ny (APGL) pageréjimo [80].

Vienas i§ objektyviy akies vidiniy uzdegimo biologiniy Zymeny jvertini-
mo biidy — lazerinis akies skysc¢io drumstumo tyrimas (angl. laser flare pho-
tometry). Tai neinvazinis ir bekontaktis tyrimo metodas, kuriuo kiekybiskai
jvertinama priekinés kameros skyscio uzdegimas [81]. Lazerinio akies skys-
¢io drumstumo tyrimo veikimas pagrjstas Tindalio efektu. Tindalio efektas —
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tai Sviesos spinduliy iSsklaidymas labai mazy daleliy turincioje terpéje (pvz.:
koloidingje terpéje arba suspensijoje). Lazeriné spinduliuoté iStiria nustatyta
zong akies priekin¢je kameroje, kurioje lazering spinduliuote i$sklaidyti gali
baltymai arba lgstelés. ISskaidyti spinduliai yra registruojami fotodaugintuvu
ir gauta informacija iSanalizuojama kompiuteriu. Akies skys¢io drumstumas
(angl. flare) nurodomas fotony skaiciumi per milisekunde (pc/ms). Matavi-
mo skalé nuo 0 pc/ms iki 1000 pc/ms, todél galima nustatyti tiek nedidelius
akies skysCio — kraujo barjero pokycius, tiek intensyvy priekinés kameros
uzdegima.

Akies skys¢io drumstumas didé¢ja, didéjant baltymy koncentracijai prieki-
nés kameros skystyje [81]. Sis tyrimas praktikoje daZniausiai yra naudojamas
uveity ir endoftaltimy (akies vidiniy struktiiry) uzdegimui stebéti [82,83]. In-
traokulinio uzdegimo metu akies skys¢io drumstumo skaitiné reikSmé gali
padidéti nuo 3—4 karty esant lengvam uzdegimui, iki keliy deSim¢iy karty
(pvz., esant su HLA-27 susijusiam priekiniam uveitui) [83]. Priekinés kame-
ros akies skysc¢io drumstumas padidéja ir po intraokuliniy operacijy [84—86].
Maria ir bendraaut. atliktame tyrime nurod¢, kad akies skys¢io drumstumas
gali biti padidéjes net iki 6 mén. po nekomplikuotos kataraktos operacijos ir
tai yra susije su didesne cistinés geltonosios démés paburkimo iSsivystymo
rizika [84].

Akies skys€io drumstumas gali padidéti ir esant neuzdegiminéms akies
bukléms. Esant pseudoeksfoliaciniam sindromui stebimas besimptomis akies
skysc¢io drumstumo padidéjimas [87].

2.6. Glaukomos patogenezé ir kraujotaka

Sergant glaukoma, atsiranda regos nervo ir tinklainés gangliniy lasteliy
pazeidimas [88]. D¢l padidéjusio 1OS atsiranda aksony pazeidimas akytosios
plokstelés srityje, ortogradiné ir retrogradiné neurodegeneracija, tinklainés
gangliniy Iasteliy apoptozé [1]. Sio proceso rezultatas — regos lauko defektai
[89].

Nors glaukomos mechanizmas iki $iol néra iki galo iStirtas, padidéjusio
IOS poveikis tinklainei ir regos nervui aiSkinamas dvejomis viena kitg papil-
danciomis teorijomis [90,91]:

1. Mechaniné (tiesioginis pazeidimas). Mechaninis stresas sukelia akies
uzpakalinio poliaus ir akytosios plokstelés iStempimg. Pazeidimas atsi-
randa dél aksony akytosios plokstelés srityje suspaudimo, deformacijos
ir akytosios plokstelés remodeliavimosi [7].

2. Kraujagysline (netiesioginis pazeidimas). Tinklainés ganglinés lastelés
negauna pakankamai kraujo dél vazospazmo ir kraujagysliy autoregu-
liacijos sutrikimo [92—-94]. Atsirandant pirminei kraujagyslinei disregu-
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liacijai, kraujagysliy endotelio disfunkcijai, astrocity aktyvacijai, vieni
nerviniai rySiai yra prarandami ir formuojasi nauji neuroniniai rysiai.
Sumazejus akies perfuziniam spaudimui ir pakylant IOS, aplinkiniy
audiniy metaboliniai poreikiai néra patenkinami, atsiranda tolimesné
pazaida [95].

Glaukoma sergantys pacientai (ypa¢ normalaus spaudimo glaukoma ser-
gantieji) daznai turi lokaliy ar sisteminiy kraujotakos sutrikimo pozymiy (su-
létejusi uzakiniy kraujagysliy kraujotaka, periferinis vazospazmas, kardio-
vaskulinés ligos, kaklo kraujagysliy aterosklerozé) [96]. Shirai ir bendraaut.
nustaté, kad iSeminé Sirdies liga yra glaukomos chirurginio gydymo poreikio
rizikos veiksnys [96]. Kardiovaskulinés ligos yra svarbus AKG progresavimo
rizikos veiksnys [94], ta¢iau AKG kraujagyslinio patogenetinio mechanizmo
negalima paaiskinti tiesiog hipoperfizija ir iSemija. Procesai, atsirandantys
progresuojant glaukomai, yra iSemijos ir padidéjusio IOS (mechaninio pa-
zeidimo) derinys. 10S, peripapilinés TNSS ir tinklainés ganglinés lastelés
padeda kiekybiskai jvertinti glaukomos poky¢ius. Izoliuotai glaukomos krau-
jagyslinis komponentas jvertinamas kiek sunkiau [91].

2.7. Tinklainés kraujotaka ir autoreguliacija

2.7.1. Tinklainés kraujagyslés

Tinklainé turi dvigubg kraujotakg [97]. Centriné tinklainés arterija (CTA)
maitina vidinius tinklainés sluoksnius ir sudaro du rezginius [98]:

1. PavirSinis kapiliary rezginys (angl. superficial capillary plexus), esantis

nerviniy skaiduly sluoksnyje ir/arba gangliniy lasteliy sluoksnyje.

2. Gilusis kapiliary rezginys (angl. deep capillary plexus), esantis vidinia-

me branduoliy sluoksnyje.

CTA taip pat maitina uzaking regos nervo dalj.

Gyslainé maitina iSorinius tinklainés sluoksnius. Gyslaingje yra trys krau-
jagysliy sluoksniai: choriokapiliary sluoksnis, ,,Sattler vidutinio skersmens
kraujagysliy sluoksnis ir ,,Haller* placiy kraujagysliy sluoksnis [99]. Gyslai-
n¢ maitina ilgosios ir trumposios krumplyno arterijos, kuriy i§sidéstymas yra
segmentiSkas [100]. Sutrikus kraujotakai viename segmente, kiti gali funkci-
onuoti nepakite [100]. Ilgosios ir trumposios krumplyno arterijos atsiSakoja
nuo AA, kuri yra vidinés miego arterijos tasa.

2.7.2. Tinklainés kraujotakos autoreguliacija

Kraujotakos autoreguliacija — tai organo kraujagysliy gebéjimas uztikrinti
kraujo tekme¢ kintant kraujospiidziui ir audiniy perfuzijai [97]. Akies kraujo-
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takos autoreguliacija yra santykiné, lyginant su smegenimis ar inkstais, nuo
kuriy kraujotakos priklauso gyvybés palaikymas [95].

Statiné autoreguliacija uztikrina nuolating kraujo tekme ir jos pokyciai yra
létesni (minuciy trukmés) negu dinaminés autoreguliacijos (sekundziy truk-
meés). Stating autoreguliacija lemia metaboliniai, neurogeniniai, miogeniniai
poky¢iai [97,101].

Akies kraujagysliy autoreguliacija priklauso nuo akies perfuzinio spaudi-
mo [101]. Zemas arterinis kraujosptdis (AKS), kuris lemia Zema akies perfu-
zin] spaudimag turi jtakos glaukomos progresavimui [103].

2.8. GLS+, GLS++ ir gyslainés storis

Progresuojant glaukominiam tinklainés pazeidimui, atsiranda tinklainés
gangliniy lgsteliy apoptozé. Likusiy funkcionuojanciy tinklainés gangliniy
lasteliy kiinai didéja ir uzima Zuvusiy lasteliy vieta. Tinklainés gangliniy las-
teliy poky¢iai apima tiek Iasteliy branduolius, tiek citoplazmas. Sis procesas
vadinamas tinklainés remodeliavimusi [ 104]. Dél tinklainés remodeliavimosi
tinklainés gangliniy lasteliy pokyciai koreliuoja su funkciniais pokyciais tik
1S dalies [104].

Geltonoji démé — tai vertikalaus ovalo formos sritis, kurioje yra pats di-
dZiausias tinklainés gangliniy lgsteliy tankis [105]. Apie 50 proc. visy akies
gangliniy lasteliy yra parafoveolingje srityje 4,5 mm spinduliu nuo centrinés
duobutés [105]. Geltonosios démés srityje ganglinés Igstelés iSsidésto vienos
ar keliy Iasteliy aukstais, o tolstant j tinklainés periferija — tik vienu aukstu su
nutriikimais [105].

Atlikus OKT tyrima, galima vertinti atskirus tinklainés sluoksnius. Glau-
komos patogenezei ypatingai svarbiis yra TNSS, gangliniy lasteliy sluoksnis
ir vidinis tinklinis sluoksnis (VTS). Sergant AKG poky¢iai stebimi visuose
trijuose sluoksniuose. TNSS storis — tai dazniausias kasdieniam iStyrimui tai-
komas OKT matavimas. Tinklainés GLS pokyc¢iai yra nustatomi esant ypac
ankstyviems AKG pakitimams, kartais prieS TNSS sluoksnio ir akiplocio po-
ky¢ius, ypac kai pakitimai prasideda virSutiniuose kvadrantuose [106,107].
VTS plonéja kartu su GLS ir nepasizymi ankstesniu poky¢iy atsiradimu [ 108].
Todél GLS ir VTS daznai vertinami kartu kaip GLS+ kompleksas. GLS+ ir
TNSS kompleksas kartu vadinamas GLS++ kompleksu.

Pokyc¢iai standartinés automatinés perimetrijos (SAP) rezultatuose kore-
linoja su GLS+ ir GLS++ pokyciais geltonojoje démeje [109]. Taciau biitina
paminéti, kad Sie rezultatai geriau koreliuoja, kai yra atlickamas SAP10-2
rezimu, o SAP-24 gali duoti klaidingas struktiirines-funkcines asociacijas
[109].
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Padidéjes IOS ir biomechaninis stresas — tai pagrindiniai mechaninio glau-
kominio pazeidimo teorijos komponentai. Ta¢iau koregavus 10S, ne visada
pavyksta i§vengti glaukomos progresavimo. Nuo 10S nepriklausomi krauja-
gysliniai veiksniai, tokie kaip akies perfuzinis spaudimas, akies kraujotakos
autoreguliacijos pakitimai, sudétinga kraugysliné architektonika, prisideda
prie glaukomos progresavimo [110,111]. Sie poZymiai labiau isreiksti esant
vyresniam sergan¢iyjy amziui [112].

Subfoveolinis gyslainés storis iki Siol nebuvo vienas i§ glaukomos progre-
savimo biologiniy Zymeny. Literatiiros duomenimis, sergant AKG nei akiplo-
¢io pokyciai, nei anatatominiai poky¢iai nepriklauso nuo gyslainés pakitimy
[113]. Taciau literatiiroje nurodomi centrinio geltonosios démés storio ir sub-
foveolings srities gyslainés storio pokyciai po kataraktos chirurginio gydymo.
Autoriai, tyr¢ tinklainés pokycius po kataraktos chirurginio gydymo AKG
nesergantiems pacientams, pastebéjo, kad centrinio geltonosios démes storio
besimptomis padidéjimas nustatomas iki 3 mén po operacijos, po to grizta |
pradinj storj. Subfoveolinés gyslainés storis gali laipsniSkai dideti iki 12 meén.
po operacijos [114-116].

Peripapilinis gyslainés storis plonéja panasiai AKG nesergantiems ir ser-
gantiems tiriamiesiems [117]. Pagrindiniai veiksniai, 1éme¢ gyslanés storj —
akies agies ilgis ir amzius [99,117]. Sie pakitimai labiau stebimi stambiy ir
vidutinio stambumo (Sattler ir Haller) sluoksniuose negu choriokapiliary
sluoksnyje [99]. Peripapilinis gyslainés storio sumaz¢jimas nustatomas pa-
cientams, sergantiems pseudoeksfoliacine glaukoma ir yra susijes su akyto-
sios plokstelés suplonéjimu [118]. Peripapilinio gyslainés storio sumazéjimas
glaukoma sergantiems pacientams pasizymi zema — vidutine koreliacija su
akiplocio defektais [119].

Zymus 10S sumazéjimas po trabekulektomijos lemia poky¢ius tiek krau-
jagysliy spindziuose, tiek tarplastelingje erdvéje. Juo didesnis IOS pokytis po
trabekulektomijos, juo didesnis gyslanés storio padidéjimas [120].

2.9. Geltonosios démés optinés koherentinés tomografijos angiografija
ir glaukoma

OKT-A — tai neinvazinis ir specifinio dazymo nereikalaujantis tyrimo me-
todas. OKT-A tyrimu galima jvertinti akies kraujotakg kiekybiskai ir kokybis-
kai.Veikimo principas: OKT-A tyrimu yra registruojami signalai, atsispindéje
nuo tekanciy eritocity kapiliaruose. OKT-A vaizduose galima matyti tinklai-
nés ir gyslainés kraujagysles. Tyrimo kokybé¢ priklauso nuo tiriamojo gebé-
jimo i8laikyti Zvilgsnj ir nejudinti akies bei nuo akies terpiy skaidrumo [91].

Tinklainés kraujotaka mazéja su amziumi [112]. Glaukoma sergantiems
pacientams geltonosios démés kraujagysliy tankio sumazéjimas koreliuoja su
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peripapiliniu TNSS suplon¢jimu atitinkamuose kvadrantuose [121], taip pat
su centriniais akiplocio defektais (SAP10-2) [122]. Tai kliniskai reikSmingas
pozymis, kuris gali biiti naudojamas AKG progresavimui sekti. OKT-A taip
pat galima nustatyti Zidininj kraujagysliy tankio sumaz¢jima parafoveolinéje
srityje [122,123].

Foveoliné avaskuline zona (FAZ) — tai apskritos formos centrin¢ gelto-
nosios démeés zona, kurioje néra kapiliary. FAZ pokyc¢iy randama esant tin-
klainés kraujotakos pakitimams. Nedidelés imties tyrimuose glaukoma ser-
gantiems pacientams buvo randamas padidéjes FAZ perimetras ir sumazejes
FAZ apskritumo indeksas (angl. circulatory index). Sie poky¢iai koreliavo su
akiploc¢io defektais [124].

PavirSiniame kraujagysliy rezginyje parafoveoliaring zong sudaro apie 9
poros arterioliy ir venuliy. Kiekviena arteriol¢ turi daug Saky, kurios yra su-
sijusios tarpusavyje. Arterioliy ir kapiliary i§sidéstymas néra simetriskas. Tik
kelios i8 arterioliy (2—-3) sudaro terminaliniy kapiliary zieda [125,126].

Specifiniai pakitimai OKT-A matavimuose nustatomi ankstyvoje AKG
stadijoje ir net prie§ atsirandant pakitimy akiplocio tyrimuose [127]. Hou ir
bendraaut. atrado, kad struktiiriniai geltonosios démés gangliniy lasteliy pa-
kitimai atsirado Siek tiek anksc¢iau ir buvo labiau isreiksti negu kraujagysli-
niai geltonosios démeés ,,iSkritimai* (angl. microvascular dropouts) priespe-
rimetrine glaukoma (angl. preperimetric glaucoma) sergantiems pacientams
[127].

OKT-A parametry poky¢iai turi sgsajy su glaukomos stadija. Kuo dides-
nis glaukominis pazeidimas (didesné stadija), tuo mazesnis geltonosios dé-
meés kraujagysliy tankis [128—130]. Geltonosios démés kraujagysliy tankio
sumazéjimas daznai siejamas su centriniu akiplocio defektu [122]. Akyse su
panasiai pazengusiais akiplocio defektais ir TNSS suplon¢jimu, OKT-A ap-
tinkamas peripapiliniy kapiliary tankio sumaz¢jimas sietinas su zidininiais
akytosios plokstelés defektais [131]. Nustatyta koreliacija tarp peripapiliniy
kapiliary tankio sumazéjimo vieta ir akytosios plokstelés defekto vieta. Sie
pakitimai neturi tiesioginés priklausomybés nuo glaukomos stadijos [131].

Krizanovi¢ ir bendraaut., atlike sveiky tiriamyjy tinklainés perfuzijos
(OKT-A) po kataraktos chirurginio gydymo analiz¢, 3 mén. po operacijos
steb¢jo tinklainés funkcine hiperemijg ir suaktyvéjusiag kraujotaka, kurias ais-
kino padidéjusios tinklainés fotostimuliacijos rezultatu [132].

Nors literatiiros duomenimis geltonosios démés kraujagysliniy biozymeny
poky¢iai pacientams sergantiems AKG gali buti taikomi progresavimui ver-
tinti, kol kas néra daug duomeny apie poky¢iy ilgalaikiSkuma, antiglaukomi-
nio gydymo ir kataraktos operacijos jtaka Siems pokyciams.
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2.10. UzZakinés kraujotakos pokyciai po kataraktos chirurginio gydymo

Spalvinis dopleris — tai tyrimas, kuriuo galima jvertinti uzaking kraujota-
ka, nepaisant akies terpiy drumstumo ir be tiesioginio kontakto su uzpakalinio
segmento struktiromis [133]. Kraujotakos disreguliacija, zemas AKS, retas
Sirdies susitraukimy daznis (SSD) turi jtakos glaukomos progresavimui [134].
Vertinant spalviniu dopleriu uzaking kraujotaka, pagrindinis démesys tenka
akinés arterijos (AA), uzpakaliniy trumpyjy krumplyno arterijy (UTKA) ir
CTA greiCiams. Kraujotaka AA ir UTKA lemia gyslainés kraujotaka, o CTA
kraujotaka — vidiniy tinklainés sluoksniy kraujotaka.

AKG serganciy pacienty AA kraujotakos greiciai koreliuoja su funkciniais
ir struktiiriniais pakitimais [135,136]. Atliktoje metanaliz¢je, 1 kurig buvo
jtraukti 23 tyrimai, buvo nustatytas sumazejes didziausias sistolinis ir gali-
nis diastolinis greiCiai, padidéjes rezistentiSkumo indeksas visose uzakinése
kraujagyslése (AA, CTA, UTKA) glaukoma sergantiems tiriamiesiems [137].

Spalvinio doplerio rezultatai taip pat priklauso nuo to, ar tiriamasis serga
katarakta. Mohammadi ir bendraaut. nustaté, kad tiriamiesiems, kurie serga
katarakta, AA ir CTA didziausias sistolinis greitis ir RI buvo mazesni, ly-
ginant su tokio paties amziaus ir lyties katarakta neserganciais tiriamaisiais
[138]. Sie autoriai iskélé hipoteze, kad akies hipoperfizija ir akies kraujotakos
poky¢iai gali turéti jtakos su amziumi susijusios kataraktos atsiradimui.
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3. TYRIMO METODAI

Perspektyvinis atvejo — kontrolés stebéjimo tyrimas buvo atlickamas Lie-
tuvos sveikatos moksly universiteto ligonin¢je Kauno klinikose (LSMUL
KK) Akiy ligy klinikoje 2017-2021 metais. Kontrolinés, AKG, ir AKG_ gru-
piy tiriamieji buvo suderinti pagal amziy ir lyt] santykiu 3:2:1. Akies prieki-
nés kameros skystis buvo tiriamas LSMU Farmacijos fakultete, Farmakogno-
zijos katedroje. Buvo gautas Kauno regioninio biomedicininiy tyrimy etikos
komiteto leidimas (Nr. BE-2-52). Atliekant tyrima, buvo laikomasi Helsin-
kio deklaracijos etiniy moksliniy tyrimy principy. Buvo gautas leidimas 1§
Allergan (Jungtinés Amerikos Valstijos, Airija) naudoti OSDIO klausimyna
moksliniame tyrime.

3.1. Itraukimo j tyrimg Kkriterijai

I tyrima jtraukti tiriamieji, kurie kreipési | LSMUL KK Akiy ligy klinika
deél kataraktos chirurginio gydymao.

Trys tiriamyjy grupés:

1. AKG, grupé: katarakta ir AKG sergantys pacientai, gydomi konserva-
tyviu antiglaukominiu gydymui daugiau nei 2 metus, [OS <21 mm Hg
(glaukomos eiga kompensuota).

2. AKG, grupé: katarakta ir AKG sergantys pacientai, gydomi konserva-
tyviu medikamentiniu antiglaukominiu gydymui daugiau nei 2 metus,
IOS > 21 mm Hg (glaukomos eiga nekompensuota).

3. Kontroliné grupé: AKG nesergantys pacientai, kurie serga katarakta.

[traukimo ] tyrimg kriterijai:

1. Amzius > 40 mety.

2. Tiriamiesiems buvo paskirtas kataraktos chirurginis gydymas fakoe-
mulsifikacijos ir intraokulinio leSio implantacijos metodu.

3. Regos astrumas prie$ kataraktos chirurginj gydyma > 0,2 pagal Snele-
ng ir oftalmologinio tyrimo metu lgSiuko biikle neapriboja akies dugno
jvertinimo.

4. GonioskopiSkai patvirtintas atvirasis priekinés kameros kampas (pagal
Safer klasifikacija 3—4 laipsnis).

5. Pacientai perskaité, suprato, sutiko dalyvauti tyrime ir pasirasé infor-
muoto asmens sutikimo forma.

Nejtraukimo ] tyrima kriterijai:
1. Diagnozuota uzdarojo kampo glaukoma, jgimta glaukoma.
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2. Kitos akiy ligos (pvz.: amziné geltonosios démés degeneracija, prereti-
nin¢ fibroze, kitos regos nervo ligos, akiy uzdegiminés ligos, praeityje
buve intraokuliniai uzdegimai, ragenos sparnin¢ pléve, cukrinio diabeto
retinopatija, jgimtos akiy patologijos, ragenos patologija, ribojanti ra-
genos skaidruma)

3. Akies obuolio kiauriniai suzalojimai ar akiduobés luiziai ir deformacijos
praeityje.

4. Praeityje atliktos intraokulinés operacijos (trabekulektomija, kanalo-
plastika, ragenos transplantacija, pars plana vitrektomija).

5. Praeityje atliktos lazerinés akiy procediiros (lazerin¢ refrakcijos korek-
cija, lazeriné trabekuloplastika, lazeriné ciklodestrukcija).

6. Sisteminés nekompensuotos biiklés (nekompensuota arteriné hipertezi-
ja, sisteminés uzdegiminés ligos).

7. 1 ir 2 tipo cukrinis diabetas.

8. Praeityje buves miokardo ar smegeny infarktas, nekompensuotos krau-
jagyslinés patologijos.

9. Onkologines ligos, kai tatkoma chemoterapija ar radioterapija.

10. Besilaukiancios ar maitinancios kriitimi moterys.

3.2. Tyrimo imtis

Norint nustatyti 2,3 mm Hg IOS skirtuma tarp grupiy (SD 1,9), reikalinga
1 vieng tiriamaja grup¢ jtraukti bent 14 tiriamyjy (o = 0,05, B = 0,1, galia 0,9)
[4].

Apskaiciuota pagal formule (3.2.1 paveikslas):

k=22-1
n
(6% + 62/K)(z1-ar + 21-p)°
ny =
A2
(1.9 4 1.9%/1)(1.96 + 1.28)>
e 2.3
ny = 14

n,=K=xn; =14

3.2.1 pav. Formuleé, pagal kurig apskaiciuota tyrimo imtis

A = |u, — u,| = absoliutus skirtumas tarp dviejy vidurkiy; ¢, o, — standartin¢ deviacija;
n, — pirmosios grupés imtis; n, — antrosios grupés imtis; o — tikimybé pagal I tipo klaidg
(0,05); B — tikimybe pagal II tipo klaida (0,1); z — kritiné Z reikSmé (a ir B); K — santykis tarp
grupiy (1).
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3.3. Tiriamyju grupiu charakteristika

Per 2018-2019 metus jtraukimo j tyrimg kriterijus atitiko 206 pacientai.
Atsisakusiyjy dalyvauti tyrime buvo 78. Likusieji 128 pacientai buvo pa-
kviesti dalyvauti tyrime. D¢l jtraukimo j tyrimg i$ viso iSanalizuoti duomenys
1265 pacienty, kuriems 2018 — 2019 m. LSMUL KK Akiy ligy klinikoje buvo
paskirta kataraktos operacija fakoemulsifikacijos ir IOL implantacijos meto-
du atliekant temporalinj pjuvj (chirurge L.K.).

Pirmasis visy grupiy pacienty iStyrimas buvo atliekamas pries§ kataraktos
chirurginj gydyma. Operacijos dieng atsitiktiniu biidu atrinkti 35 pacientai
pakartojo OSDI© klausimyng. Operacijos metu i§ akies priekinés kameros
buvo paimtas akies priekinés kameros skys¢io méginys. Pakartotinis iStyri-
mas buvo atliekamas praéjus 6,5 + 0,5 mén. po operacijos. Pirmojo apsilan-
kymo metu buvo atlickamas oftalmologinis iStyrimas, GKRA, akiy biometri-
ja, IOS matavimas Goldmano aplanaciniu tonometru, lazerinis akies skyscio
drumstumo tyrimas, priekinio ir uzpakalinio segmenty OKT, geltonosios de-
meés OKT-A, uzakinés kraujotakos vertinimas spalviniu dopleriu, AKS, SSD,
OSDI© klausimynas, Sirmerio méginys, APGL. Antrojo apsilankymo metu
buvo pakartotas OSDI© klausimynas (d¢l anketos patikimumo ir pagristumo
jvertinimo) ir operacijos metu paimamas priekinés kameros skystis. Skirtu-
mas tarp pirmojo ir antrojo vizito — 1 mén. laiko. Po 6 mén. po operacijos
buvo skiriamas treciasis apsilankymas, kurio metu buvo pakartojami pirmojo
apsilankymo metu atlikti tyrimai (3.3.1 lentel¢).

3.3.1 lentelé. Apsilankymy ir jy metu atliekamy tyrimy isklotiné

AKG,, AKGn ir kontroliné grupés
Operacija Prie§” Ope‘racijos 6 mén.‘po
operacija dieng operacijos
Anketiniai duomenys + - +
Akiy biomikroskopija ir fundoskopija + - +
Geriausiai koreguotas regos astrumas (GKRA) + - +
Biometrija + - +
I0S (mm Hg) + - +
Lazeriné flero-fotometrija + - +
Priekinio segmento OKT + - +
Uzpakalinio segmento OKT + - +
Geltonosios démés OKT-A
Uzakinés kraujotakos vertinimas + - +
AKS, $SD + - +
OSDI© klausimynas + +/- +
Sirmerio méginys + - +
APGL + - +
Akies skys¢io paémimas - + -
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AStuoni tiriamieji (5 18 kontrolinés grupes, 2 i§ AKG, grupes ir 118 AKG,
grupés nebuvo pakviesti antrajam vizitui, nes iStyrimo metu buvo nustatyta
akiy patologija, kuri neatitiko jtraukimo kriterijy: amziné geltonosios démeés
degeneracija — 3 1§ kontrolinés grupés ir 1 i§ AKG, grupés; premakuling fi-
broz¢ — 2 i§ AKG, grupés ir 1 i8 AKG_ grupés; vitreomakuling trakcija —
118 AKG, grupés). Atvykti tre¢iajam vizitui atsisake ar neatvyko sutartu laiku
34 tiriamieji (kontrolinés grupés — 18 tirlamyjy, AKG, grupés — 10 tiriamyjy,
AKG, — 6 tiriamieji), vienas tiriamasis 1§ 1-osios grupes mir¢. Apsilankymai
ir tirlamyjy skaicius grupése pateikiami 3.3.2 lenteléje.

3.3.2 lentelé. Tiriamyjy grupés, apsilankymai ir tiriamyjy skaicius

Tiriamieji
N=128
[ | 1

q q AKG [ AKG, Kontroliné
Pn:n}as1s grupile( grupé grupé

VlthaS L N=42 N=21 ] N =65
Antrasis N=40 N=20 N =60

vizitas
Treciasis N=29 N=14 N=42

vizitas

Visiems jtrauktiems j tyrimg tiriamiesiems kataraktos chirurginis gydymas
buvo paskirtas pagal indikacijas prie§ jtraukiant j tyrima. Tiriamiesiems buvo
atliktas kataraktos chirurginis gydymas fakoemulsifikacijos ir IOL implan-
tacijos metodu. | tyrimg jtraukti tik tie pacientai, kuriems operacija buvo be
komplikacijy, pooperaciné eiga buvo sklandi. Chirurginé technika: tempora-
linis pjiivis skaidrioje ragenoje (2,4 mm plocio), viskoelastinés medziagos su-
leidimas ] prieking kamera, kapsuloreksis (5,5 mm skersmens), hidrodiseka-
cija, lgSiuko branduolio fakoemulsifikacija ir zieviniy sluoksniy pasalinimas
irigacijos-aspiracijos metodu. IOL buvo implantuoti | kapsulés maiSel;. Intra-
okuliniai lg$iai: Tecnis© 1 dalies vienazidinis IOL Model ZCBO00 IOL (Jo-
hnson and Johnson Vision, Jungtinés Amerikos Valstijos), Alcon AcrySof©
IQ IOL (Alcon, Sveicarija ir Jungtinés Amerikos Valstijos) ir EnVista©IOL
(Bausch + Lomb, Jungtinés Amerikos Valstijos).
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3.4. Anketiniai duomenys

Tyrimo pradzioje visi tiriamieji perskaité, suprato ir pasirasé¢ informuoto
sutikimo formg. Kiekvienam tiriamajam buvo priskiriamas individualus ko-
das, kuriuo buvo pazymeéti visi su iStyrimu susij¢ dokumentai. Kody isSifravi-
mas buvo surasytas atskirame dokumente.

Apklausa sudaré paciento amzius, lytis, pagrindinis nusiskundimas, susi-
jes su akiy ligomis, sisteminés ligos, vartojami antiglaukominiai medikamen-
tai (firminis pavadinimas, siekiant i$siaiskinti, kieck BAK yra medikamento
sudétyje), kiti vartojami vaistai, dirbtiniy asary vartojamas (firminis pava-
dinimas, lasinimo daZnis), operuojama akis (desin¢ ar kair¢), bendrinés li-
gos, vartojami medikamentai. Apklausa buvo pakartota treciojo apsilankymo
metu, siekiant iSsiaiskinti, ar nebuvo antiglaukominiy lasy ir dirbtiniy aSary
lasinimo rezimo pasikeitimy.

IS anketiniy duomeny buvo susumuojamas bendras akiy lasy skaicius, ten-
kantis akiai per dieng.

BAK indeksas buvo apskai¢iuojamas pagal Sig formule:

Index (BAK) = Xx1 + Yx2 + Zx2 + Ox0.

Kai X, Y, Z ir Q buvo BAK koncentracijos antiglaukominiuose medika-
mentuose (Priedas), padauginta i§ vaisto skyrimo vieng kartg (1), du kartus
(2) per dieng arba, kai nepaskirta (0).

3.5. Oftalmologinis iStyrimas

Visiems tiriamiesiems pirmojo ir treciojo apsilankymo metu buvo atliktas
oftalmologinis iStyrimas, kurio metu buvo istirtas GKRA, atlikta akiy biomi-
kroskopija, fundoskopija ir [OS matavimas.

Oftalmologinio iStyrimas buvo vykdomas apraSant Sias struktiiras:

o Akis: deSiné, kairé;

* IOS (mm Hg);

* Junginé: rami, padirginta, kita;

* Ragena: skaidri, kita;

* Priekiné kamera: sekli, vidutinio gylio, gili;

e Rainelé: rami, kita;

» LeSiukas: skaidrus, drumstas;

o Stiklaktinis: skaidrus, kita;

* Geltonoji démé: nedeformuota, kita;

» Regos nervas: ribotas, glaukominé ekskavacija;

+ Kita: .

GKRA | tolj buvo iSmatuotas Sneleno metodu pritaikius optimalig opting
korekcija.
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Akiy biomikroskopija ir fundoskopija buvo atlikta Takagi Seiko Co. LTD
(Japonija) plySine lempa. Akiy fundoskopija buvo atlikta naudojant Volk Di-
gital Wide Field Lens 90 D leSiu. Gonioskopija atlikta Ocular® Instr. USA
Three Mirror Universal Diagnostic, 18 mm lesiu.

IOS buvo matuojamas aplanaciniu Goldmano tonometru. Goldmano ap-
lanaciné tonometrija yra IOS matavimo aukso standartas. Tyrimo metu tiria-
mojo akis nujautrinama lasinant proksimetakaino 0,5 proc. tirpalg j junginés
maiselj. Akies pavirSius nudazomas priglaudziant fluoresceinu impregnuotg
lapelj prie apatinio voko junginés. Pacientas papraSomas kelis kartus pamirk-
séti, kad fluoresceinas padengty junging ir rageng. Kobalto mélynoje Sviesoje
Goldmano prizmé priglaudziama prie ragenos. Stebimi du puslankiai, kurie,
sukant graduotg rankeng¢le, susijungia vidiniais pavirsiais. Gautas rezultatas
matomas ant sugraduotos rankenélés, paverc¢iamas j milimetrus gyvsidabrio
stulpelio (mm Hg). Po procediiros ragena patikrinama baltoje plySinés lem-
pos sviesoje.

IOS buvo matuojamas pries ir po operacijos. Buvo vertinamas 1OS pokytis
po operacijos pagal formule:

AIOS (mm Hg) = IOS (po operacijos, mm Hg) — IOS (pries operacijag, mm Hg)

3.6. Akies pavirSiaus jvertinimas

Visiems tiriamiesiems buvo atliktas subjektyvus ir objektyvus akies pavir-
Siaus jvertinimas prie$ operacijg ir 6 mén po operacijos.

Subjektyvus istyrimas atliktas OSDIO© klausimynu, objektyvus — Sirmerio
tyrimu ir APGL vertinimu.

Sirmerio tyrimas atlickamas siekiant jvertinti bazinj ir refleksinj asary i$-
skyrima. Prie apatinio voko vidinio skliauto pridedama sugraduota Sirme-
rio juostelé, po 5 min juostelé iSimama ir registruojamas asary nueitas kelias
(mm).

APGL tyrimas yra atliekamas priglaudziant fluoresceino juostele prie ap-
atinio voko skliauto. Pacientas papraSomas pamirkseti kelis kartus, kad fluo-
resceinas pasiskirstyty po akies pavirSiy. Akies pavirSius apzitirimas kobalto
mélynojoje Sviesoje, paciento papraSoma nemirkséti, skai¢iuojama iki tol, kol
sutrtikinéja asary plévelé arba tiriamasis sumirksi. Tyrimo rezultatas uzraso-
mas sekundémis.

3.6.1. Subjektyvus akies pavirSiaus biiklés jvertinimas OSDIO
klausimynu

Visi tiriamieji uzpildé OSDI© klausimyng prie$ operacijg ir 6 mén. po
operacijos. Rezultatas vertintas pagal OSDI© klausimyno vertinimo lentele.

29



OSDI©O klausimynas pirma kartg buvo pristatytas 1997 m. [139], 2000 m.
Schiffman ir bendraautoriai patvirtino klausimyno angly kalba patikimuma ir
pagristumg [140]. OSDI© klausimynu jvertinami subjektyviis paciento, ser-
gancio sausos akies liga (SAL), nusiskundimai ir vertinamas SAL sunkumas.
Sis klausimynas yra sudarytas i§ 12 klausimy, kurie yra priskiriami vienai
1§ trijy kategorijy: akiy simptomai, regejimo funkcija ir aplinkos veiksniai.
Kiekvienas klausimas vertinamas balais 0—4 (4 — visa laika, 3 — didZiaja laiko
dalj, 2 — puse laiko, 1 — Siek tiek laiko, 0 — niekada). Visi tyrimo dalyviai atsa-
ke 1 klausimus, galutinis balas buvo apskai¢iuotas pagal formule:

baly suma * 25
OSDI balas =

atsakyty klausimy skaicius

Rezultatas buvo palygintas su vertinimo lentele, ir jvertinama, ar akiy pa-
virsius normalios biklés (0—12), Svelni (13-22), vidutinio sunkumo (23-32)
ar sunki (33-100) SAL.

3.6.2. OSDIO klausimyno psichometriniy savybiy jvertinimas

Pries taikant OSDI© klausimynag subjektyviai akies pavirSiaus buklei jver-
tinti, buvo atliktas anketos patikimumo ir pagristumo jvertinimas.

MAPI Institutas isvert¢ OSDIO klausimyng i lietuviy kalba (3.6.2.1 pa-
veikslas).

2 atskiri kvalifikuoti vertgjai iSverte¢ OSDI©
klausimyna ] lietuviy kalba

1 atgalinis vertimas i$ lietuviy kalbos j angly kalba

Kognityvinis interviu su ne maZziau kaip 5
tiriamaisiais, serganciais sausos akies sindromu

Analizé, diskusija, kokybés kontrolé

Galutinis OSDI®© vertimo variantas

3.6.2.1 pav. MAPI instituto atlikto OSDIO klausimyno vertimo
i lietuviy kalbg etapai
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Kadangi lietuviskasis vertimo variantas buvo patvirtintas tyrimu su nedi-
dele tiriamyjy imtimi, buvo reikalingas validumo ir patikimumo patvirtini-
mas su didesne tiriamyjy imtimi.

Itraukimo kriterijai: > 18 mety, serga SAL, tiriamasis kalba gimtaja lie-
tuviy kalba, sutinka dalyvauti tyrime. Nejtraukimo kriterijai: akiy infekcija,
regos aStrumas < 0,1 (Sneleno lentel¢).

Tiriamiesiems duota uzpildyti OSDI©O klausimyng, VFQ25 klausimyng
(angl. Visual Function Questionnaire 235, liet. Regos funkcijos klausimynas
25 [141]), vizualing analoging skalg (VAS), taip pat atlikta priekinio segmen-
to biomikroskopija, Sirmerio testas, APGL jvertinimas ir VAS.

I tyrimg jtraukta 90 tiriamyjy, serganciy sausy akiy liga, i§ kuriy 75
(83,3 proc.) buvo moterys ir 15 (16,7 proc.) buvo vyrai. Amziaus vidurkis
(SD) buvo 65,9 (17,0) mety. Gretutinés ligos nurodytos 3.6.2.1 lenteléje.

3.6.2.1 lentelé. OSDIO klausimyno patikimumo ir pagristumo vertinimo ti-
riamyjy gretutinés ligos

| Tiriamieji

Gretutinés sisteminés ligos:
Be sisteminiy ligy 77
Cukrinis diabetas 4
Alergija 1
Reumatoidinis artritas 7
Sjogreno sindromas 1

Gretutinés akiy ligos ir buklés:
Be patologijos 78
Glaukoma 7

Kontaktiniai lg$iai 2

2
1

Vokiy patologija
Voky uzdegimas

Vidinis nuoseklumas. OSDI©O klausimyno bendrasis Cronbach Alfa koe-
ficientas 0,87. Regos funkcijos poskalés Cronbach Alfa 0,78, akiy simptomy
poskalés — 0,69, aplinkos veiksniy — 0,71. Kiekvieno klausimo Cronbach Alfa
koeficientas (3.6.2.2 lentele).
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3.6.2.2 lentelé. Cronbach Alfa koeficientas kiekvienam klausimui

Corrected Item- | Cronbach's Alpha
Total Correlation | if Item Deleted
Ar per pastargsias 7 dienas buvo:

1. Sviesai jautrios akys? 0,634 0,865

2. Akyse lyg smélio pripilta? 0,411 0,878

3. Skausmingos akys? 0,508 0,873

4. Susiliejes vaizdas? 0,589 0,871

5. Prastas regéjimas? 0,638 0,865

Ar per pastargsias 7 dienas problemos dél akiy apribojo bet kurig i$ $iy veikly?

6. Skaitant? 0,705 0,860
7. Vairuojant naktj? 0,658 0,864
8. Naudojantis kompiuteriu ar bankomatu? 0,683 0,863
9. Ziarint televizoriy? 0,588 0,869

Ar per pastargsias 7 dienas jautéte diskomforta kurioje nors is $iy situacijy?

10. Véjuotu oru? 0,771 0,855

11. Vietose, kuriose mazas oro drégnumas 0,586 0,868
(labai sausa)?

12. Vietose, kur oras yra kondicionuojamas 0,456 0,891

(arba ventiliuojamas)?

Visi klausimai tur¢jo individualy koreliacinj koeficienta > 0,4 (angl.
Corrected Item-Total Correlation), tai reiSkia, kad visi klausimai yra svarbiis
(angl. relevant) bendram rezultatui. Nei vienas klausimas Cronbach’s Alpha if
Item Deleted neturéjo neigiamos reikSmes, taigi nei vieno klausimo nereikejo
pasalinti ar perkoduoti atvirkstine tvarka [142].

3.6.3. Klausimyno patikimumas pakartotiniy tyrimy atzvilgiu

TrisdeSimt penki atsitiktinai atrinkti tiriamieji pakartojo OSDI©O klausi-
myn3 po 30 dieny. Pakartotinio tyrimo metu tarpklasinis koeficientas visiems
klausimams buvo > 0,7, rezultatai yra stabiliis. OSDI© klausimyno atsakymy
rezultatai 3.6.3.1 lentel¢je.
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3.6.3.1 lentelé. OSDIO klausimyno baly vidurkis apsilankymo metu ir po 30
dieny

O.SDI©. balas OS]?I© b‘f‘las Tarpklasinis kore-
Vidurkis (SD) Vidurkis o .
(pirmasis apsi- (SD) (po liacijos koeficien-
lankymas) 30d.) tas [95 proc. PI]
Ar per pastarasias 7 dienas buvo:
Sviesai jautrios akys? 1,20 (1,3) 1,13 (1,2) 0,806 [0,69-0,88]
Akyse lyg smélio pripilta? 1,10 (1,1) 0,89 (1,0) 0,782 [0,65-0,87]
Skausmingos akys? 0,92 (1,0) 0,60 (0,8) 0,931 [0,89-0,96]
Susiliejes vaizdas? 0,72 (0,9) 0,50 (0,7) 0,865 [0,78-0,92]
Prastas regéjimas? 1,20 (1,5) 0,97 (1,2) 0,780 [0,65-0,86]
Ar per pastargsias 7 dienas problemos dél akiy apribojo bet kurig i$ $iy veikly?
Skaitant? 1,20 (1,4) 0,77 (1,3) 0,836 [0,73-0,90]
Vairuojant naktj? 0,9 (1,1) 0,73 (1,2) 0,826 [0,56-0,93]
Naudojantis kompiuteriu ar 0,9 (1,2) 0,74 (1,2) 0,920 [0,85-0,96]
bankomatu?
Ziarint televizoriy? 0,9 (1,2) 0,64 (0,9) 0,764 [0,64—0,86]
Ar per pastargsias 7 dienas jautéte diskomforta kurioje nors is §iy situacijy?
Véjuotu oru? 1,30 (1,5) 0,90 (1,0) 0,906 [0,85-0,94]
Vietose, kuriose mazas oro 1,0 (1,3) 1,10 (1,3) 0,899 [0,83-0,94]
drégnumas (labai sausa)?
Vietose, kur oras yra kondicio- 0,9 (1,2) 1,0 (1,3) 0,932 10,85-0,97]
nuojamas (arba ventiliuojamas)?

3.6.4. OSDIO klausimynas ir objektyvus akies pavirSiaus jvertinimas

Nusiskundimai ir objektyviis akies pavirSiaus pokyciai, sergant sausos
akies liga, daznai koreliuoja tik i3 dalies [143]. Siame tyrime buvo nustatyta
silpna neigiamoji koreliacija tarp OSDI© bendro balo ir Sirmerio méginio
rezultato (Pearsono koreliacijos koeficientas —0,177, p = 0,040). Bendras
OSDI®© balas nekoreliavo su APGL.

3.6.5. OSDI© Kklausimyno palyginimas su VFQ2S5 ir VAS

OSDI© klausimyno atsakymai buvo palyginti su atitinkamais VFQ-25
klausimyno fragmentais. Nustatyta stipri teigiamoji koreliacija tarp OSDIO
akiy simptomy poskalés ir VFQ-25 4 klausimo ir vidutiné neigiamoji kore-
liacija su 19 klausimu (19 klausimas pateiktas prieSingai negu OSDIO klau-
simai, todé¢l neigiamoji koreliacija). Nustatyta vidutiné teigiamoji koreliacija
tarp OSDIO regos funkcijos poskalés ir VFQ-25 1II dalies (516 klausimy).
Nustatyta vidutiné teigiamoji koreliacija tarp OSDI© aplinkos veiksniy pos-
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kalés ir VFQ-25 4 klausimo ir vidutiné neigiamoji su VFQ-25 19 klausimu
(3.6.5.1 lentele).

3.6.5.1 lentelé. OSDIO ir VFQ-25 rezultaty koreliacija

OSDI© akiy | OSDIO© regos | OSDIO aplinkos
simtomuy funkcijos veiksniy
poskalé poskalé poskalé

VFQ-25 4 klausimas (Ar pasta-
ruoju metu jautéte skausmga ar p=0,707 p=0,681
nemalonius pojucius akyse ar p <0,001 ) p <0,001
aplink jas?)

2. | VFQ-25 19 klausimas (Ar
skausmas ar nemaloniis poju-
Ciai, pavyzdziui, deginimas, nie- | p =-0,469 p=-0,476
z€jimas ar maudimas, akyse ar p <0,001 ) p <0,001
aplink jas trukdo Jums uzsiimti
tuo, kuo norétuméte?)*

3. | VFQ-25 II dalis (5-16 klausi- p=0,436
mas) ) p=0,042 i

*Koreliacija neigiama, nes 19 klausimas pateiktas prieSingai.

Buvo nustatyta vidutiné teigiamoji koreliacija tarp OSDIO balo ir VAS
balo (Spearman‘s p = 0,525, p < 0,001).

OSDI© klausimynas yra patikima priemon¢ vertinant akies pavirSiaus su-
keltus nusiskundimus.

3.7. Benzalkonijaus chloridas asSary ir priekinés kameros skyscio
méginiuose

Atlikus Sirmerio méginj, juostelés buvo surinktos, jdétos j mégintuvélius
Eppendorfir laikkomos —80 °C Saldiklyje iki tolimesnio i$tyrimo.

Operacijos metu 20G ietiniu peiliuku atlikus priekinés kameros paracente-
z¢, insulininiu Svirkstu su integruota adata buvo paimamas priekinés kameros
skys¢io meginys (0,1-0,4 ml). Priekinés kameros skystis 18 karto perpilamas j
Eppendorf mégintuvél] ir laikomas —80 °C Saldiklyje iki i$tyrimo.

BAK iStyrimo aSarose ir priekinés kameros skystyje metodo validizavimas
buvo atliktas LSMU Farmacijos fakultete, Farmakognozijos katedroje [144].
Medziagos ir priemongés, naudotos tyrime, pateiktos 3.7.1 lenteléje.
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3.7.1 lentelé. Naudotos priemonés ir tirpalai

Nr. Priemoné/medZiaga Gamintojas (Salis)

1. | Sirmerio testo juostelés OptiTech Eyecare (Indija)

2. | Acetonas, grynumas >99 proc. Sigma-Aldrich (JAV)

3. | Metanolis, grynumas >99 proc. Sigma-Aldrich (JAV)

4. | Acetonitrilas, grynumas >99 proc. Sigma-Aldrich (JAV)

5. | Etilacetatas, grynumas >99 proc. Sigma-Aldrich (JAV)

6. | Metano riigstis, grynumas >99,9 proc. Sigma-Aldrich (JAV)

7. | Benzalkonio chlorido standartas, grynumas >99,9 proc. |Sigma-Aldrich (JAV)

8. | Acquity UPLC BEH C18 1,7 um chromatografiné kolo- | Waters Corporation (JAV)
nélé

9. |Acquity UPLC H-Class skys¢iy chromatografas Waters Corporation (JAV)

10. | Xevo TOD masiy spektrometras Waters Corporation (JAV)

11. | Elmasonic P ultragarso vonelé Elma Schmidbauer

(Vokietija)

Benzalkonijaus chlorido ekstrakcija i§ méginiy buvo atlikta pamerkiant
Sirmerio juosteles j 1 ml metanolio ir acetonitrilo miginj (50/50) ir inkubuo-
jant ultragarso voneléje 30 min 40 °C. Po to méginio tirpikliai i§garinami
naudojant azoto dujas. Gautas sausas BAK likutis uZpilamas 100 um aceto-
nitrilo. Gautas méginys tiriamas skys¢iy chromatografijos — masiy spektro-
metrijos analize.

Paruosti méginiai perkeliami j ultraefektyviosios skys¢iy chromatografijos
analizei skirtus 2 ml talpos buteliukus ir 1 pl injekuojamas j Acquity UPLC
H-Class skys¢iy chromatografo atvirkstiniy faziy sistemg. Naudojama 50 mm
ilgio bei 2,1 mm plocio kolon¢lé 1,7 pm daleliy dydzio silikageliniu pagrin-
du su prijungty C18 etileno hibridiniy tilteliy (BEH) technologija. Eliuentu
naudotas metanolinis 0,1 proc. metano riigsties tirpalas, taikytas izokratinis
eliucijos rezimas, vieno meéginio analizés trukme — 1 min.

BAK C8-C18 homologai pasizymi skirtinga sulaikymo trukme chroma-
tografijos stadijoje, todé¢l gali biiti identifikuojami ir kiekybiskai jvertinami
pritaikant tandeminés masiy spektrometrijos technologija daugialypiy reak-
cijy stebéjimo rezimu (3.7.2 lentel¢). Paruosti méginiai perkeliami j ultra-
efektyviosios skysCiy chromatografijos analizei skirtus 2 ml talpos buteliukus
ir injekuojami | Acquity UPLC H-Class skysciy chromatografo atvirkstiniy
faziy sistemg. Naudojama 50 mm ilgio bei 2,1 mm ploc¢io kolonele 1,7 um da-
leliy dydzio silikageliniu pagrindu su prijungty C18 etileno hibridiniy tilteliy
(BEH) technologija. Eliuentu naudotas metanolinis 0,1 proc. metano riigsties
tirpalas,taikytas izokratinis eliucijos rezimas, vieno méginio analizés truk-
meé — 1 min.

BAK C8—C18 homologai pasizymi skirtinga sulaikymo trukme chromato-
grafijos stadijoje, todél gali biti identifikuojami ir kiekybiSkai jvertinami pri-
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taikant tandeminés masiy spektrometrijos technologija daugialypiy reakcijy
stebéjimo rezimu (3.7.2 lentelé).

3.7.2 lentelé. MRM sqlygos BAK homologas

e s Prekursoriaus Fragmento Kiigio Sus.i.dﬁrimo
MiSinio homologas . (produkto) | . energija ardymo
jono m/z jono m/z itampa, V kameroje, eV
8C — benzalkonijus 248,4000 91,0000 60 30
10C — benzalkonijus 276,4000 91,0000 60 30
12C — benzalkonijus 304,4000 91,0000 60 30
14C — benzalkonijus 332,4000 91,0000 60 30
16C — benzalkonijus 360,4000 91,0000 60 30
18C — benzalkonijus 388,4000 91,0000 60 30

3.8. Akiy biometrija

Akiy biometrija buvo atlikta IOLMaster 700 v1.7 (Carl Zeiss Meditek, Vo-
kietija) aparatu. “Swept source” OKT principu sukuriami vertikalaus pjiivio
akies struktiiry vaizdai. Programiné jranga automatiskai apskaiciuoja nuoto-
lius tarp ragenos, lgSiuko ir akies uzpakalinio poliaus.

Akiy biometrijos metodu jvertinama:

1. Centrinis ragenos storis (m)

2. Priekinés kameros gylis (nuo ragenos epitelio iki leSiuko priekinio pa-
virSiaus) (mm)

Lesiuko storis (mm)
Akies asies ilgis (mm)
5. Ragenos lauziamosios galios sferinis ekvivalentas (D)

B w

Akies terpiy lauziamosios galios konstanta n:1,3375. Pirmojo apsilanky-
mo metu matavimai atlikti naudojant ,,phakic* nustatyma, kuris yra tinkamas
akies biometrijos atlikimui, kai akyje yra naturalus lesiukas. Tre¢iojo apsilan-
kymo metu buvo naudojamas ,,pseudophakic* nustatymas, kuris yra naudoja-
mas, kai akyje yra dirbtinis IOL.

Sio tyrimo metu taip pat buvo apskaidiuotas artimiausias optimaliam im-
plantuojamojo IOL stiprumas.

3.9. Lazeriné flero-fotometrija

Akies priekinés kameros skyscio lazerine flero-fotometrija buvo matuo-
jama flero-fotometru (Kowa FM-700 ver. 2.01.200000, Japonija). Lazeriné
flero-fotometrija — tai neivazinis metodas, kurio metu galima nustaty-
ti ir objektyviai kiekybiskai jvertinti kraujo-akies skyscio barjero pokycius
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[84,85]. Akies skysCio drumstumas (angl. flare) didéja, kai didéja baltymy
kiekis akies priekinéje kameroje ir gali biiti vertinamas kaip vienas i§ uzdegi-
miniy biozymeny [145].

Lazerine flero-fotometrija buvo atliekama neplétus vyzdzio, siekiant is-
vengti matavimo paklaidy [146,147]. Matavimai kartoti 10 karty. Jeigu buvo
stebimos matavimy reikSmeés, kurios labai skyrési nuo likusiy reik§miy, jos
buvo nejtrauktos j skai¢iavimg. Tyrimo rezultatas — akies skyscio drumstumo
matavimy vidurkis fotony skaicius per milisekund¢ (angl. photon count per
milisecond pc/ms).

3.10. Akies priekinio segmento optiné koherentiné tomografija

Priekinio segmento optiné koherentiné tomografija (DRI OCT Triton plus
(Ver.10.13), Topcon, Japonija) — tai neinvazinis tyrimo metodas, kurio metu
sukuriami didelés raiSkos priekinio akies segmento vaizdai, leidZiantys vi-
zualizuoti ir kiekybiSkai jvertinti ragena, rainele ir priekinés kameros kampo
strukttiras [148]. Sukuriami vienmomenciai skenuojamos dalies skerspjiivio
vaizdai. Veikimo principas pagrijstas labai trumpy (1050 nm) Sviesos bangy
atsispind¢jimu nuo akies strukttiry ir jy uzregistravimu specialiu detektoriu-
mi. Skenavimo greitis — 100 000 skeny per sekunde. Tyrimas atlieckamas tiria-
majam sédint, pusiau tamsiame apSvietime, netaikant midriazés. Ant aparato
objektyvo uzmontuojama papildomas lgSis, uzdedama papildomai atrama
kaktai (taikomi tik priekinio OKT metu). Naudotas ,,Line 6mm* rezimas su
iSorine akies fiksacija. Vaizdas tyrimo lange buvo centruojamas taip, kad ma-
tytysi priekinés kameros kampo struktiiros ir rainelé. Tyrimas kartotas, kol
buvo gauti 3 kokybiski vaizdai ties 3, 6, 9 ir 12 valandomis. Geros kokybés
vaizdai buvo gauti matuojant ties 3 ir 9 valandomis. Vaizduose, atliktuose
ties 6 ir 12 valandomis, buvo stebima daug odenos artefakty, todél jie nebuvo
jtraukti j skai¢iavimus.

Vaizdai buvo apdoroti naudojant Fiji (Version 2.1.0/1.53c) programine
jrangg [149].

Atlikti akies priekinio kampo matavimai (3.10.1 paveikslas):

1. ARR500 — atstumas tarp rainelés ir ragenos 500 pm nuo odenos pentino

(angl. AOD500 — angle opening distance 500 um from scleral spur).

2. ARR750 — atstumas tarp rainelés ir ragenos 750 pm nuo odenos pentino
(angl. AOD750 — angle opening distance 750 um from scleral spur).

3. PTTRS500 — plotas tarp trabekulinio tinklo ir rainelés 500 um nuo ode-
nos pentino (angl. 7ISA500 — Trabecular-Iris Space Area 500 um from
scleral spur).

ARRS500 ir ARR750 1992m. pirma kartg buvo pasiiilé Pavlin ir bendraau-

toriai [150] matuojant priekinés kameros kampg ultragarsinés biomikroskopi-
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jos metodu. Véliau Sie iSvestiniai dydziai pradéti taikyti ir priekinio segmento
OKT tyrime. PTTR500 matavimas pirmg kartg buvo pasitilytas Radhakrish-
nan ir bendraautoriy 2005 m. [151].

RR750

A
4 ARR500

3.10.1 pav. Priekinés kameros kampo struktiiros

Priekinio akies kameros kampo matavimai: ARR500, ARR750, PTTR 500. SK — Slemo ka-
nalas, OP — odenos pentinas. (Iliustracija sukurta Clip Studio Paint PRO programa Ver. 1.9.10
©CELSYS Inc. https://www.clipstudio.net/en/).

3.11. UzZpakalinio poliaus optiné koherentiné tomografija

Uzpakalinio segmento optiné koherentiné tomografija (DRI OCT Triton
plus (Ver.10.13), Topcon, Japonija). Tyrimas atlickamas tiriamajam sédint,
pusiau tamsiame apSvietime, taikant vyzdzio plétimg Tropikamido tirpalu
10 mg/ml.

Tai neinvazinis tyrimo metodas, kurio metu sukuriami didelés raiSkos uz-
pakalinio segmento vaizdai, iStiriamas RND, geltonoji démé¢ ir paramakuli-
né sritis. Sukuriami vienmomenciai skenuojamos dalies skerspjiivio vaizdai.
Veikimo principas pagristas labai trumpy (1050 nm) Sviesos bangy atsispin-
dé¢jimu nuo akies struktiiry ir jy uzregistravimu specialiu detektoriumi. Ske-
navimo greitis — 100000 skeny per sekundg.

Visiems tiriamiesiems atliktas geltonyjy démiy tyrimas optine koherentine
tomografija (rezimas 3D Macula V/H (7,0 x 7,0 mm — 512 x 128). Vertinti
tinklainés sluoksniy storiai — bendras geltonosios démés storis, TNSS, GLS+
ir GLS++, bei gyslainés storis (3.11.1 paveikslas). Tinklainés sluoksniy sto-
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riai buvo automatiSkai jvertinami 9 polaukiuose pagal Ankstyvo diabetinés
retinopatijos gydymo tyrimo (angl. Early Treatment Diabetic Retinopathy
Study) ETDRS-9 geltonosios démés tinklelj. Centrinis polaukis buvo centri-
nés tinklainés duobutés centre ir 1 mm spinduliu nuo jo. Vidiniai virSutinis,
temporalinis, apatinis ir nazalinis polaukiai buvo nutol¢ 3 mm spinduliu nuo
centrinés tinklainés duobutés centro, o iSoriniai virSutinis, temporalinis, apa-
tinis ir nazalinis polaukiai — 6 mm spinduliu.
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3.11.1 pav. Geltonosios déemés sluoksniai, jy storiai ETDRS—9 polaukiuose.
Desinéje puséje geltonosios démés vaizdas ir pazymétas sluoksnis. A —
visos geltonosios démés storis (nuo iSorinés ribojanciosios membranos

iki tinklainés pigmentinio epitelio), B — TNSS (nuo vidinés ribojanciosios

membranos ir tinklainés nerviniy skaiduly sandiros iki gangliniy lgsteliy

sluoksnio), C — GLS ++ (nuo vidinés ribojanciosios membranos iki vidinio
tinklinio sluoksnio ir vidinio branduoliy sluoksnio sandiiros), D — GLS+
(nuo TNSS ir gangliniy lgsteliy sluoksnio sandiiros iki vidinio tinklinio
sluoksnio ir vidinio branduoliy sluoksnio sandiiros). E — gyslainés storis
(nuo tinklainés pigmentinio epitelio iki gyslainés — odenos sandiiros).
Kairéje puséje ETDRS—9 segmentai, kuriuose matuojami A-E sluoksniy
storiai (um).
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3.12. Geltonosios démeés OKT-A

OKT-A yra tyrimas, padedantis vizualizuoti tinklainés kraujagysliy bukle.
Tai neinvazinis, specifinio dazymo nereikalaujantis tyrimas. OKT-A veiki-
mo mechanizmas yra pagrjstas atspindéty nuo tinklainés bangy registravi-
mu skirtingu laiko momentu [152]. Tyrimas buvo atlieckamas tiriamajam sé-
dint, pusiau tamsiame apsvietime, taikant vyzdzio plétimg Sol. Tropicamidi
10 mg/ml.

Tyrimas atliktas naudojant rezimg ,,OCT-A 4.5mm x 4.5mm”. Angiografi-
jos vaizdai iSkelti 1§ aparato, veliau apdoroti ir vertinti naudojant Fiji (Version
2.1.0/1.53c) programing jranga [149].

Vertinti dydziai (3.12.1 paveikslas):

1. iSorinés ir vidinés FAZ plotas (mm?),

2. iSorings ir vidinés FAZ perimetras (mm),

3. Horizontalusis ir vertikalusis FAZ matmenys (um).

3.12.1 pav. Geltonosios démés pavirsinio kapiliary tinklo OKT-A ir matuoti
dydziai. FAZ perimetras, horizontalusis matmuo ir vertikalusis matmuo
pazyméti iliustracijoje.

FAZ apskritumo indeksas (angl. circulatory index) [153] buvo apskaiciuo-
tas pagal formule CI = 4 * (A/P?), kai A — FAZ plotas (mm?), P — FAZ peri-
metras (mm). Kuo CI yra ar¢iau 1, tuo FAZ forma panaSesné¢ j apskritima.
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3.13. Uzakinés kraujotakos vertinimas

Tai ultragarsinis tyrimo metodas, kurio metu galima jvertinti uzaking krau-
jotaka. Tyrimas buvo atliktas spalvinio doplerio aparatu (Accuvix, Piety Ko-
r¢ja). Tyrimas atliekamas tiriamajam gulint ant nugaros. Ultragarso daviklis
(7,5 MHz) uzdedamas ant uzmerktos akies voko. Ekrane registruojami baltai
juodi B-scan vaizdai ir spalvotos sritys, kuriose yra aptinkami kraujotakos
signalai. Mélynos spalvos spektru zymima nuo daviklio tekanti kraujo srove,
raudonos spalvos spektru — link daviklio tekanti srové. Uzslinkus ant krau-
jotakos zonos su Zymekliu, yra registruojamas stipriausias sroveés signalas.
Registruojami AA, CTA, UTKA kraujotakos greiciai.

Atlikus tyrima, tiriamiesiems gulint buvo matuojamas AKS (mm Hg) ir
SSD (k/min) elektroniniu kraujospiidZzio matuokliu (Omron, Japonija). Tirtos
kraujagyslés — AA, CTA ir UTKA.

Matuoti dydziai (3.13.1 paveikslas, 3.13.1 lentel¢):

1. MSG — maksimalus sistolinis greitis (angl. PSV — peak systolic veloci-
ty) — (cm/s) didziausias iSmatuojamas kraujotakos greitis Sirdies darbo
ciklo sistolinés fazés metu.

2. GDG — galinis diastolinis greitis (angl. EDV angl. end diastolic veloci-
ty — (cm/s) maziausias iSmatuojamas kraujotakos greitis Sirdies darbo
ciklo diastolinés fazés gale.

3. RI— Pourcelot rezistentiSkumo indeksas. Parodo periferiniy kraujagys-
liy pasiprieSinimg distaliau nuo matavimo zonos [154]. RI vertinimas
0-1 ribose, kai ar€iau 1 esancios reikSmés rodo didesnj kraujagysliy
pasiprieSinimg. Apskaic¢iuojamas pagal formule:

RI=(MSG - GDG)/MSG.

40,0 5 MSG
(cm/s)
7 GDG
0 T T T T 1
1,0 (s)

3.13.1 pav. AA greicio kreivés nuo sistolés iki sistolés
(1 sirdies pulsas) (cm/s) grafinis vaizdas

x aSyje — laikas (s); y aSyje — AA tékmés greitis (cm/s). Ties 0,4 s stebimas AA greicio kri-
timas dél aortos voztuvo uzsidarymo. MSG — maksimalus sistolinis greitis (cm/s); GDG —
galinis diastolinis greitis (cm/s).
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3.13.1 lentelé. Sveiky zmoniy MSG, GDG ir Rl akies kraujagyslése [97]

Kraujoktéklflés grf:itis akies MSG (cm/s) | GDG (cm/s) RI
raujagyslése
AA 30-44 8-12 0,7-0,78
CTA 7-19 1,7-9,1 0,65-0,8
UTKA 6-14 1,7-4,8 0,61-0,7

Vidutinis AKS (VAKS) buvo apskaiciuojamas pagal formule:

SAKS + 2DAKS
3

VAKS - Vidutinis AKS (mm Hg); SAKS — Sistolinis AKS (mm Hg);
DAKS — Diastolinis AKS (mm Hg).

VAKS =

Vidutinis akies perfuzinis spaudimas (VAPS) buvo apskaic¢iuojamas pagal
formule:

2(VAKS — 10S)
3

VAPS — Vidutinis akies perfuzinis spaudimas (mm Hg); VAKS — Vidutinis
AKS (mm Hg); 10S — Intraokulinis spaudimas (mm Hg).

VAPS =

3.14. Duomeny analizé

Duomeny analiz¢ atlikta SPSS statistikos programiniu paketu (IBM SPSS
Statistics for Windows, Version 23.0. (Armonk, NY: IBM Corp)). Grafikai
paruosti SPSS statistikos programiniu paketu (IBM SPSS Statistics, Version
23.0. (Armonk, NY: IBM Corp)) ir Microsoft Word (v.16.16.27).

Duomeny skirstiniui jvertinti buvo taikomas Kolmogorov — Smirnov tes-
tas. Skirtumai tarp dviejy nepriklausomy imciy, kai dydziai atitiko normaly
skirstinj, buvo lyginami taikant Student T testa, o darp daugiau nei dviejy
im¢iy — Bonferroni kriterijy. Kai neatitiko normaliojo skirstinio, buvo taiko-
mas Mann —Whitney U testas (dviems grupéms lyginti) ir Kruskal — Wallis
testas (kai grupiy daugiau negu dvi). Fisher tikslusis kriterijus buvo taikomas
lyginant dviejy nepriklausomy grupiy kokybinius parametrus esant maZzoms
imtis (dazniy lentelé 2x2). Koreliacijoms apskaiciuoti buvo taikomas Pearson
koreliacijos koeficientas, kai duomenys atitiko normaly skirstinj ir Spearman,
kai buvo mazos imtys arba duomenys neatitiko normalaus pasiskirstymo.
Dviems susijusioms imtims (prie§ operacijg ir po operacijos) lyginti buvo
taitkomas Wilcoxon testas. Priklausomoms dvireikSméms imtims buvo taiko-
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mas McNemar kriterijus. Klausimyno patikimumui ir validumui vertinti buvo
taikomas Cronbach Alpha koreliacijos koeficienas ir tarpklasinis koreliacijos
koeficientas.

Skirtumai buvo laikomi statistiSkai reikSmingais, kai p < 0,05.
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4. REZULTATAI

4.1. Tiriamyjy grupiy charakteristika

I§ viso tyrime dalyvavo 128 tiriamieji, i§ kuriy 50 vyry (39,1 proc.) ir
78 moterys (60,9 proc.). D¢l auks¢iau apraSyty priezasCiy 8 tiriamieji ne-
buvo jtraukti i tolimesnj tyrima. | tyrimag itraukta 120 tiriamyjy, kuriy lyties
ir amziaus pasiskirstymas nurodomas 4.1.1 lentel¢je. Kadangi grupés buvo
derinamos pagal amziy ir lytj, Sie dydZiai statistiSkai reikSmingai nesiskyre.

AmZiaus pasiskirstymas grupiy viduje atitiko normaly skirstinj.

4.1.1 lentelé. Tiriamyjy grupiy demografiniai duomenys

AKG, grupé | AKG, grupé | Kontroliné grupé p
n =40 n=20 n =60
Lytis: vyras (proc., n) 40,0 proc., 40,0 proc., 40,0 proc., >0,05
n=16 n=_§ n=24
Amzius, vidurkis (SD),| 73,55 (6,6) 73,25 (6,9) 74,03 (6,4) >0,05
min. ir maks. reik§més (58-86) (58-86) (59-88)
Akiy skaicius 40 20 60 -

Tiriamyjy amzius nurodomas toks, koks buvo pirmojo apsilankymo metu.
Tiriamyjy derinimas atsizvelgiant | amziy buvo +2 mety ribose. Kontrolin¢
grupé buvo renkama atsizvelgiant | lyties ir amziaus pasiskirstyma abiejo-
se glaukomos grupése. Kontrolinés grupés, AKG, ir AKG, grupiy derinimas
buvo santykiu atitinkamai 3:2:1.

Kontrolinés grupés tiriamieji nesirgo glaukoma, todél nenaudojo vaisty
nuo glaukomos. Skirtingy naudojamy antiglaukominiy medziagy skaicius
buvo statistiSkai reikSmingai didesnis AKG_ grupéje negu AKG, grupéje.
AKG, grupés tiriamieji taip pat naudojo vaistus i§ didesnio skaiiaus buteliu-
ky. Prostaglandiny analogy tiriamieji naudojo panasSiai AKG, ir AKG_grupé-
se, taCiau beta blokatoriy, alfa-2 agonisty ir karboanhidrazés inhibitoriy nau-
dojimas buvo statistiSkai reikSmingai didesnis AKG_ grupéje (4.1.2 lentele).
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4.1.2 lentelé. Antiglaukominiy lasy ir dirbtiniy asary laSinimas grupése

AKG, grupé | AKG, grupé Kontrol.me
n =40 n=20 grups P
n =60
Antiglaukominiy medzia-
gy skaicius /d.
0 0 0 60 *y?2 =25,69,
1 14 0 0 lls=3,
2 17 3 0 p <0,001
3 4 5 0
4 5 12 0
Antiglaukominiy buteliu-
ky skaicius /d. 2 —
0 0 0 60 Xus isioz,
1 28 2 0 "
) 9 g 0 p <0,001
3 3 10 0
Prostaglandiny analogai 77,5 proc. 85,0 proc. 0 proc. *p = 0.734
(proc.) (n=31) (n=17) p=5
Beta blokatoriai (proc.) 70,0 proc. 100 proc. 0 proc. *p = 0.005
(n=28) (n = 20) L
Alfa-2 receptoriy agonis- 20,0 proc. 75 proc. 0 proc. %
tai (proc.) (n=3) (n=15) p <0,001
Karboanhidrazés inhibito-| 27,5 proc. 90,0 proc. 0 proc. *p <0.001
riai (proc.) (n=11) (n=18) P =Y
Dirbtiniy asary vartoji- 35,0 proc. 35,0 proc. 16,6 proc. ¥ =5,263,
mas (proc.) (n=14) n=7) (n=10) lls=2,
p=0,081
Suminis lasy skai¢ius / d. 2,7 (1,7) 4,7 (1,6) 0,4 (0,8)
vidurkis (SD) p < 0,001
BAK indeksas, vidurkis 0,023 (0,017) | 0,051 (0,028) 0,0005 <0.001
(SD) (0,003) P=5

Asteriksu (*) Zymimos lentelés eilés, kuriose lygintos tik kompensuotosios ir nekompensuo-
tosios AKG grupés (kai kontroliné grupé akivaizdziai skyrési nuo kity dviejy). Paryskintos
tos p reikSmeés, kai p < 0,05.

BAK indeksas buvo statistiSkai reikSmingai didZiausias AKG_ grupéje
(p<0,001). BAK indeksas buvo statistiSkai reik§mingai mazesnis kontroliné-
je grupéje negu AKG, (p <0,001) ir AKG_(p <0,001) grupésé. Kontrolingje
grup¢je 98,3 proc. tiriamyjy (n = 59) BAK indeksas buvo 0. Tarp kontrolinés
grupés tirilamyjy dirbtines aSaras vartojo 16,7 proc. tiriamyjy (n = 10), i$ kuriy
tik vienas tiriamasis vartojo dirbtines aSaras su BAK. AKG_ grupé¢je buvo ski-
riamas maksimalus toleruojamas gydymas antiglaukominiais medikamentais
(4.1.2 lentele).
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BAK indekso vidurkis statistiSkai reikSmingai skyrési tarp visy grupiy.
Vienodas reikSmes nurodantys Zyméjimo apskritimai dubliuoti, kai tokig pa-
Cig reikSme¢ turéjo daugiau negu vienas tiriamasis (4.1.1 paveikslas).
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AKG-k grup¢  AKG-n grupé¢ Kontroliné grupé
Grupé

4.1.1 pav. BAK indekso skirstinys grupése

4.2. Oftalmologinis iStyrimas

Oftalmologinio iStyrimo tikslas buvo patvirtinti jtraukimo j tyrimg kriteri-
Jju atitikimg tiriamiesiems. Visi tiriamieji sirgo katarakta. Kontrolinés grupés
tiriamyjy regos aStrumo vidurkis (SD) buvo 0,47 (0,23), AKG, — 0,44 (0,27),
AKG, - 0,54 (0,24). Regos aStrumas prie§ operacijg tarp grupiy statistiSkai
reik§mingai nesiskyré (p = 0,240). Visiems tiriamiesiems buvo gonioskopis-
kai patvirtintas atviras priekinés kameros kampas (pagal Safer klasifikacija
3-4 laipsnis). Glaukomos stadija buvo nustatyta remiantis medicinine doku-
mentacija, rezultatai pateikiami 4.2.1 lenteleje. AKG, ir AKG_ grupiy tiriamy-
ju glaukomos stadijy skirstinys statistiSkai reikSmingai nesiskyre (p = 0,486).

4.2.1 lentelé. Glaukomos stadijy skirstinys

Glaukomos stadija AKG, grupé AKG, grupé p
I stadija 22,5 proc. (n =9) 20,0 proc. (n =4)
II stadija 67,5 proc. (n=27) 60,0 proc. (n=12) 2 = 2,440
111 stadija 7,5 proc. (n = 3) 20,0 proc. (n =4) lls=3
IV stadija 2,5 proc. (n=1) 0 proc. (n=0) p = 0,486
40 20
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4.3. AKkies pavirSiaus subjektyvus ir objektyvus vertinimas
4.3.1. Subjektyvus akies pavirSiaus vertinimas

SAL skirstinys tarp grupiy pries kataraktos chirurginj gydyma statistiskai
reikSmingai nesiskyré (y* = 7,467, lIs = 6, p = 0,280). OSDI© klausimyno
rezultaty skirstinys (4.3.1.1 lentelé). Visy grupiy SAL skirstinys prie$ kata-
raktos chirurginj gydyma statistiSkai reikSmingai nesiskyre.

4.3.1.1 lentelé. OSDIO klausimyno rezultaty interpretacija pries kataraktos

chirurginj gydymq

OSDI© klausimyno . . - .
interpretacija AKG, grupé | AKG, grupé | Kontroliné grupé p
Normali akies pavir- 32,5 proc. 45,0 proc. 51,7 proc.
Siaus bukleé (n=13) (n=9) (n=31)
* . 15,0 proc. 20,0 proc. 18,3 proc.
Svelni SAL
(n=6) (n=4) (n=11) ¥ =7,467
Vidutinio sunkumo 22,5 proc. 15,0 proc. 6,7 proc. lls=6
SAL (n=9) (n=3) (n=4) p=0,280
. 30,0 proc. 20,0 proc. 23,3 proc.
Sunki SAL (m-12) (n-4) (0= 14)
100 proc. 100 proc. 100 proc.

AKG, grupés tiriamyjy OSDIO klausimyno balo vidurkis (SD) prie$ ka-
taraktos operacijg buvo 23,4 (17,6), AKG_— 19,3 (16,9), kontrolinés grupés
tirlamyjy — 17,9 (18,2). Visose grupése duomenys statistiskai reik§mingai ne-
siskyré (p = 0,176).

AKG, grupés tiriamyjy akiy simtomy poskalés balo vidurkis (SD) buvo
24,4 (23,5), AKG_ grupes —19,0 (19,9), kontrolineés grupés — 17,4 (19,1). Visy
grupiy duomenys statistiSkai reikSmingai nesiskyre (p = 0,314).

AKG, grupés tiriamyjy regos funkcijos poskales balo vidurkis (SD) buvo
29,4 (33,7), AKG_ grupés — 12,5 (16,0), kontrolinés grupés — 20,7 (24,7). Visy
grupiy regos funkcijos poskalés duomenys statistiSkai reikSmingai nesiskyré
(p = 0,159). Visy grupiy regos funkcijos poskalés duomenys nekoreliavo su
GKRA pries operacijg.

AKG, grupés tiriamyjy aplinkos veiksniy poskalés balo vidurkis (SD)
buvo 20,0 (24,7), AKG, grupés — 25,2 (25,7), kontrolinés grupes — 18,3
(28,0). Duomenys tarp grupiy statistiskai reikSmingai nesiskyre (p = 0,387).

Pries operacija i$ visy tirilamyjy, 55,8 proc. (n = 67) turéjo nusiskundimy,
susijusiy su SAL.

SAL skirstinys grupése 6 mén. po kataraktos chirurginio gydymo statistis-
kai reik§mingai nesiskyré (y* = 8,015, lls = 6, p = 0,237). OSDI© klausimyno
baly skirstinys grupése (4.3.1.2 lentel¢) SAL skirstinys grupése 6 mén. po
kataraktos chirurginio gydymo statistiSkai reikSmingai nesiskyr¢.
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4.3.1.2 lentelé. OSDIO klausimyno duomeny interpretacija 6 mén. po kata-
raktos chirurginio gydymo

OSDI© klausimy- R . Kontroliné gru-
no interpretacija AKG, grupé AKG, grupé pé p
Normali akies _ _ _
pavirsiaus buklé 37,9 proc. (n = 11)| 18,8 proc. (n = 3) |40,0 proc. (n = 16)
Svelni SAL 10,3 proc. (n=3) | 37,5 proc. (n = 6) |30,0 proc. (n =12)| 42 =8,015
Vidutinio sunkumo _ _ _ lIs=6
SAL 27,6 proc. (n = 8) | 25,0 proc.(n =4) | 20,0 proc. (n = 8) p=0237
Sunki SAL 24,1 proc. (n=7) | 18,8 proc. (n=3)| 10,0 proc. (n = 4)

100 proc. 100 proc. 100 proc.

AKG, grupés tiriamyjy bendras OSDI© klausimyno balo vidurkis po ope-
racijos buvo 23,4 (17,4), AKG_ grupés —20,8 (12,0), kontrolinés grupés— 17,1
(13,0). Visy grupiy duomenys statistiSkai reikSmingai nesiskyré (p = 0,211).

AKG, grupes tiriamyjy akiy simptomy poskalés balo vidurkis (SD) buvo
24,4 (23,7), AKG, grupés— 19,1 (14,3), kontrolinés grupes — 16,3 (15,1). Visy
grupiy duomenys statistiskai reikSmingai nesiskyré (p = 0,513).

AKG, grupes tiriamyjy regos funkcijos poskalés balo vidurkis (SD) buvo
28,6 (20,4), AKG_ grupés — 16,5 (14,4), kontrolines grupes — 18,9 (20,4). Visy
grupiy duomenys statistiskai reikSmingai nesiskyre (p = 0,194).

AKG, grupes tiriamyjy aplinkos veiksniy poskalés balo vidurkis (SD) buvo
19,3 (22,8), AKG, grupés — 25,5 (23,3), kontrolinés grupes — 16,7 (20,1). Re-
zultatai tarp grupiy statistiskai reikSmingai nesiskyré (p = 0,483).

Pra¢jus 6 mén. po kataraktos chirurginio gydymo, i§ visy tiriamyjy,
64,7 proc. (n = 65) tur¢jo nusiskundimy, susijusiy su SAL. Nors pries§ ope-
racijg turin¢iyjy SAL nusiskundimy buvo 55,8 proc., Sis skirtumas nebuvo
statistiSkai reik§mingas (p = 0,523).

Visy grupiy OSDI© klausimyno balo vidurkis pries§ ir 6 mén. po katarak-
tos chirurginio gydymo statistiskai reikSmingai nesiskyré (p = 0,897). Visy
grupiy akiy simptomy, regos funkcijos ir aplinkos veiksniy poskaliy balo vi-
durkis taip pat tarp nesiskyrée (p > 0,05).

4.3.2. Objektyvus akies pavirSiaus vertinimas

AKG, grupes tiriamyjy Sirmerio méginio duomeny vidurkis (SD) prie$
operacijg buvo 10,7 (9,2) mm, AKG, grupes — 12,3 (9,3) mm, kontrolinés
grupés — 11,5 (9,0) mm. Visy grupiy Sirmerio méginio duomenys statistiskai
reikSmingai nesiskyre (p = 0,657).

AKG, grupés tiriamyjy APGL duomeny vidurkis (SD) prie§ operacijg
buvo 8,7 (5,1) s, AKG, grupes — 9,3 (4,7) s, kontrolinés grupes 8,9 (5,0) s.
Visy grupiy duomenys statistiskai reikSmingai nesiskyré (p = 0,887).
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AKG, grupés tiriamiesiems buvo nustatyta statistiSkai reikSminga silpna
neigiamoji koreliacija tarp Sirmerio méginio ir OSDIO© klausimyno rezultaty
(p=-0,421, p=0,007). Kity grupiy tiriamiesiems koreliacijy tarp Siy duome-
ny nustatyta nebuvo.

AKG_ grupés tirlamiesiems buvo nustatyta statistiSkai reikSminga vidutine
telglamo_]l koreliacija tarp Sirmerio méginio ir APGL duomeny (p = 0,539,
p = 0,014). Kity grupiy tiriamiesiems tarp Siy duomeny koreliacijy nebuvo
nustatyta.

AKG, grupés tiriamyjy Sirmerio méginio duomeny vidurkis (SD) po ope-
racijos pra¢jus 6 meén. buvo 13,3 (7,5) mm, AKGnvgrupés - 10,9 (9,3) mm,
kontrolinés grupés — 13,7 (10,9) mm. Visy grupiy Sirmerio méginio duome-
nys statistiskai reik§mingai nesiskyré (p = 0,657).

AKG, grupes tiriamyjy APGL vidurkis (SD) buvo 8,1 (4,3) s, AKG, gru-
pés—8.,9 (4,3) s, kontrolinés grupés 9,0 (3,9) s. Visy grupiy duomenys statistis-
kai reik§mingai nesiskyré (p = 0,877). Visy grupiy tiriamyjy Sirmerio méginio
duomenys ir APGL 6 mén. po kataraktos chirurginio gydymo nekoreliavo.

Sirmerio méginio duomenys grupiy viduje (visose trijose grupése) pries ir
6 mén. po kataraktos chirurginio gydymo statistiSkai reikSmingai nesiskyre.
AKG, grupés tiriamyjy p = 0,309, AKG_ grupés tiriamyjy p = 0,959, kontro-
linés grupés tiriamyjy p = 0,19.

APGL rezultatas grupiy viduje (visose trijose grupése) pries ir 6 mén. po
kataraktos chirurginio gydymo statistiSkai reikSmingai nesiskyré. AKG, gru-
pés tirlamyjy p = 0,501, AKG,_ grupés tiriamyjy p = 0,160, kontrolines grupés
tiriamyjy p = 0,489.

4.3.3. 10S pokyciai po kataraktos chirurginio gydymo

IOS buvo matuotas prie§ ir 6 mén. po kataraktos chirurginio gydymo
(4.3.3.1 lentelg).

4.3.3.1 lentelé. 10S ir jo pokyciai po kataraktos chirurginio gydymo

Grupé 10S Minimali reik§mé | Maksimali reik§me | Vidurkis | SD
Pries operacija 12,0 20,0 15,8 2,1

AKG, arupe Po operacijos 7,0 16,0 12,1 2,0
10S pokytis -7,0 0 -3,7 1,7

Pries operacija 21,0 28,0 24,4 3,3

AKG, erupe Po operacijos 10,0 22,0 14,6 3,6
10S pokytis -16,0 -2,0 -8,9 42

.| Pries operacija 11,0 20,0 14,9 2.4
Eéo;;g;)lz— Po operacijos 7,0 17,0 13,1 2.0
I0S pokytis -7,0 3,0 -1,5 2,1
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I0S pries operacija, IOS po operacijos ir IOS pokytis po operacijos neati-
tiko normalaus skirstinio kriterijy, toliau nagrinéjama taikant neparametrinius
testus.

Kontrolinés grupés tiriamyjy IOS prie§ operacijg statistiSkai reikSmingai
nesiskyré nuo AKG, grupés (p = 0,322), bet buvo statistiSkai reikSmingai ma-
zesnis negu AKG_ grupés (p < 0,001). Nors tarp kontrolinés ir AKG, grupés
tiriamyjy 1OS prieS operacijg statistinio patikimumo gauta nebuvo, stebima
kontrolinés grupeés tiriamyjy mazesnio IOS tendencija. AKG, grupes tiriamy-
Ju I0S buvo statistiSkai reikSmingai mazesnis negu AKG_grupes (p <0,001)
(4.3.3.1 paveikslas).
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| & 7
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10S pries operacijg (mm Hg),
vidurkis, 95 % PI

0,00 T T T
AKG-k grup¢  AKG-n grupé¢ Kontroliné grupé

Grupé

4.3.3.1 pav. 10S pries operacijq

Kontrolinés, AKG, ir AKG, grupiy tiriamyjy IOS pries operacija. Asteriksu (*) pazymétas
statistiSkai reikSmingai aukSCiausias AKG,_ grupés 10S (p <0,001).

AKG, grupes tiriamyjy 10S po operacijos buvo statistiSkai reikSmingai
mazesnis negu AKG_ grupes (p = 0,039). Kontrolines grupes ir AKG, gru-
pés tiriamyjy IOS po operacijos statistiSkai reikSmingai nesiskyré (p > 0,05).
Kontrolinés grupés ir AKG, grupés tiriamyjy IOS po operacijos statistiSkai
reikSmingai nesiskyre (p > 0,05) (4.3.3.2 paveikslas).
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4.3.3.2 pav. Kontrolinés, AKG, ir AKG_ grupiy tiriamyjy 10S
6 mén. po operacijos
Asteriksu (*) Zymima AKG, grupe, kuri statistiS8kai reikSmingai skiriasi nuo AKG_ grupés
(p =0,039).

Kontrolinés grupés tiriamyjy 1OS pokytis po operacijos buvo statistiSkai
reikSmingai mazesnis negu AKG, grupés (p = 0,001), AKG, grupés tiriamy-
ju IOS pokytis buvo statistiS8kai reikSmingai mazesnis negu AKG_ grupés
(p = 0,018). Kontrolinés grupés 10S pokytis buvo statistiskai reikSmingai
mazesnis negu AKG_ grupés (p < 0,001) (4.3.3.3 paveikslas).

52



5,00
0,00 .
5,00

—-10,00 E

—15,00 ~

gydymo (mm Hg), vidurkis, 95 % PI

10S pokytis 6 mén. po kataraktos chirurginio

~20,00 ; , ,
AKG-k grup¢  AKG-n grupé Kontroliné grupé
Grupé

4.3.3.3 pav. 10S pokytis po operacijos

DidZiausias neigiamasis pokytis buvo nustatytas AKG, grupeés tiriamiesiems (*) (p = 0,018).

Buvo nustatyta stipri neigiamoji koreliacija tarp IOS prie§ kataraktos chi-
rurginj gydyma ir IOS pokycio 6 mén. po kataraktos chirurginio gydymo.
Kuo didesnis I0S (mm Hg) prie§ operacijg, tuo didesnis neigiamasis 10S
pokytis po operacijos (mm Hg) (p =—-0,706, p <0,001) (4.3.3.4 paveikslas).
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4.3.3.4 pav. 10S pries operacijq ir IOS pokycio 6 mén. po operacijos
priklausomybé

Stipri neigiamoji koreliacija tarp 10S pries operacija ir IOS 6 mén. po operacijos (p =—0,7006,
p <0,001). Grafike pateikiami visy trijy grupiy rezultatai.

4.3.4. Akiy biometrija pries ir po kataraktos chirurginio gydymo

Akiy biometrija buvo atlikta prie$ kataraktos chirurginj gydyma (4.3.4.1

lentelé).

4.3.4.1 lentelé. Akiy biometrijos rezultatai pries kataraktos chirurging gydymg

AKG, grupé | AKG,_ grupé | Kontroliné grupé
Akies asies ilgis, vidurkis (SD), mm 22,87 (1,2) 23,18 (0,8) 23,28 (1,2)
?Srg;(’irrlri:;lkameros gylis, vidurkis 2,92 (0.3) 2,66 (0.3) 2,95 (0.3)
Ejselr)l;firtzrsnle§iuko storis, vidurkis 4,71 (0.3) 4,95 (0.3) 4,62 (0.4)
ll:iz;g(esnlg)s’ slgerinis ekvivalentas, vidur- 44,02 (1,5) 4436 (1,0) 4375 (1,1
%eg;fiﬁi;ragenos storis, vidurkis 534,95 (30,7) | 530,35 (25,2) | 565,15 (42,2)

Visy grupiy akies asSies ilgio vidurkis statistiSkai reikSmingai nesiskyré

(p=0,671).

AKG, grupés tiriamyjy priekinés kameros gylis (2,66 (0,26) mm) statistis-
kai reikSmingai skyrési nuo kontrolinés grupés tiriamyjy priekinés kameros
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gylio (2,95 (0,34) mm) (p = 0,001) ir nuo AKG, grupés tiriamyjy priekinés
kameros gylio (2,92 (0,33) mm) (p = 0,006). Kontrolinés grupes ir AKG,
grupés tirlamyjy priekinés kameros gylis statistiSkai reik§Smingai nesiskyre
(p = 0,900).

AKG, grupes tiriamyjy lgSiuko storis buvo statistiS8kai reikSmingai dides-
nis (4,95 (0,26) mm) palyginti su kontrolinés grupés tiriamyjy — 4,62 (0,36)
mm (p < 0,001) ir AKG, grupés tiriamyjy — 4,71 (0,30) mm (p = 0,033).
Kontrolinés grupés tiriamyjy leSiuko storis ir statistiSkai reikSmingai nesisky-
re, palyginti su AKG, grupés tiriamyjy (p = 0,386).

AKG, grupés tiriamyjy centrinis ragenos storis buvo statistiSkai reikSmin-
gai mazesnis (530,35 (25,2) um) negu kontrolinés grupés (565,15 (42,2) um)
(p < 0,001). AKG, grupés tiriamyjy centrinis ragenos storis buvo statistiskai
reik§mingai mazesnis (530,35 (25,2) um), palyginti su kontrolinés grupés
(534,95 (30,7) um) (p < 0,001). AKG, ir AKG_ grupiy tiriamyjy centrinis
ragenos storis statistiSkai reik§mingai nesiskyre (p = 0,539).

Visy grupiy ragenos sferinis ekvivalentas statistiSkai reikSmingai nesisky-
ré (p > 0,05).

Po kataraktos chirurginio gydymo praéjus 6 mén. buvo pakartotas akiy
biometrijos tyrimas (4.3.4.2 lentelé¢).

4.3.4.2 lentelé. Akies biometrijos rezultatai 6 mén po kataraktos chirurginio
gvdymo

Po 6 mén. AKG, grupé¢ | AKG_ grupé| Kontroliné grupé
Akies asies ilgis, vidurkis (SD), mm 22,86 (1,2) 23,21 (0,8) 23,19 (1,2)
fsrg;iirrllisnkameros gylis, vidurkis 4,50 (031) 5,08 (0,14) 4,66 (0,42)
Egi;a;?l;lrlrilnio lgsio storis, vidurkis 0.81 (0,17) 0,77 (0,04) 0.85 (0.20)
ll(liz;g(esn]()))s’ slgerinis ekvivalentas, vidur- 43,99 (1.7) 44,53 (1,2) 43,64 (1.2)
(Cseggfiﬁir;mgenos storis, vidurkis | 533 47 (27,0) 530,07 223)| 561,79 (47,12)

Visy grupiy tiriamyjy akies aSies ilgio vidurkis po kataraktos chirurginio
gydymo statistiSkai reik§mingai nesiskyré (p = 0,285).

Kontrolinés grupés tiriamyjy akies asies ilgis buvo statistiskai reikSmingai
mazesnis 6 mén. po kataraktos chirurginio (p < 0,001), taciau Sio skirtumo
nebuvo nustatyta AKG, ir AKG_ grupiy tiriamiesiems (p > 0,05).

Visy grupiy tiriamyjy priekinés kameros gylis padidéjo po kataraktos chi-
rurginio gydymo (p < 0,001). AKG_ grupés tiriamyjy priekinés kameros gylis
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buvo statistiSkai reikSmingai didesnis negu kontrolinés grupés ir AKG, gru-
pés priekinés kameros gylis (p < 0,001).

Visy grupiy implantuoty IOL storis statistiSkai reikSmingai nesiskyre
(p = 0,468).

Kontrolinés grupés tiriamyjy centrinis ragenos storis buvo statistiSkai
reikSmingai didesnis negu AKG, grupés (p = 0,011) ir negu AKG_ grupés
(p = 0,038). AKG, ir AKG_ grupiy tiriamyjy centrinis ragenos storis statis-
tiskai reikSmingai nesiskyré (p = 0,636). Centrinis ragenos storis pries ir po
operacijos grupiy viduje statistiSkai reikSmingai nesiskyre (p > 0,05).

Visy grupiy tiriamyjy ragenos sferinis ekvivalentas 6 mén. po operacijos
statistiSkai reikSmingai nesiskyré (p > 0,05). Visy grupiy tiriamyjy ragenos
sferinis ekvivalentas taip pat nesiskyré grupiy viduje pries$ ir 6 mén. po ope-
racijos (p > 0,05).

Kontrolinés grupés tiriamyjy lesiuko padéties vidurkis (SD) buvo 5,26
(0,3) mm, AKG, grupes — 5,28 (0,3) mm, AKG_ grupés — 5,14 (0,26) mm,
dydziai statistiSkai reikSmingai nesiskyre (p = 0,135). Kontrolinés grupés ti-
riamyjy reliatyviosios lgSiuko padéties vidurkis buvo 0,2267 (0,01), AKG,
grupes —0,2303 (0,01), AKG_ grupés —0,2221 (0,01). AKG, grupés tiriamyjy
reliatyviosios lgsiuko padéties vidurkis buvo statistiSkai reikSmingai didesnis
negu AKG_ grupés (p = 0,036).

4.3.5. Lazeriné flero-fotometrija

Tiriamiesiems buvo atlikta lazerin¢ flero-fotometrija pries ir 6 mén. po
kataraktos chirurginio gydymo.

Pries operacija kontrolinés grupés tiriamyjy akies skys¢io drumstumo vi-
durkis (SD) buvo 10,15 (4,5) pc/ms, AKG, grupés tiriamyjy akies skyscio
drumstumo vidurkis (SD) buvo 18,52 (9,0) pc/ms. AKG, grupés tiriamyjy
akies skys¢io drumstumo vidurkis (SD) buvo 15,8 (5,5) pc/ms. Kontroli-
nés grupés tiriamyjy akies skyscio drumstumas buvo statistiSkai reikSmin-
gai mazesnis negu AKG, grupés ir AKG_grupés (p <0,001). AKG, ir AKG_
grupiy akies skysc¢io drumstumo vidurkis statistiSkai reikSmingai nesiskyré
(p=0,779) (4.3.5.1 paveikslas).
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4.3.5.1 pav. Visy grupiy akies skyscio drumstumo vidurkis pries kataraktos
chirurginj gydymaqg

Kontrolinés grupés tiriamyjy akies skysc¢io drumstumo vidurkis(*) buvo statistiskai reiks-
mingai maZiausias, palyginti su AKG, ir AKG_grupiy vidurkiais.

Po kataraktos chirurginio gydymo kontrolinés grupés tiriamyjy akies skys-
¢io drumstumo vidurkis (SD) buvo 12,69 (4,0) pc/ms, AKG, grupés — 19,5
(10,6) pc/ms. AKG_ grupes — 17,8 (4,7) pc/ms. Kontrolines grupeés tiriamyjy
akies skyscio drumstumo vidurkis po operacijos buvo statistiskai reikSmingai
mazesnis negu AKG, grupes ir AKG,_ grupés (p <0,001). AKG, ir AKG_ gru-
piy akies skyscio drumstumo vidurkis po operacijos statistiSkai reikSmingai
nesiskyreé (p = 0,770) (4.3.5.2 paveikslas).
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4.3.5.2 pav. Visy grupiy akies skyscio drumstumo vidurkis,
95 proc. PI po kataraktos chirurginio gydymo

Kontrolinés grupés akies skyscio drumstumo vidurkis buvo statistisSkai
reik§mingai mazesnis prie§ operacijg negu 6 mén. po operacijos (p = 0,004).
AKG, ir AKG_ grupiy tiriamyjy akies skys¢io drumstumo vidurkis pries ir po
operacijos statistiSkai reikSmingai nesiskyré (p > 0,05).

Kontrolinés grupes tiriamyjy akies skys¢io drumstumas (*) buvo statistis-
kai reik§mingai maZesnis 6 mén. po kataraktos chirurginio gydymo, lyginant
su AKG, ir AKG_ grupiy akies skys¢io drumstumu (p = 0,004).

Buvo nustatyta vidutiné teigiamoji koreliacija tarp tiriamyjy akies skysc¢io
drumstumo prie$§ operacija ir vartojamy skirtingy antiglaukominiy medika-
menty skaiciaus (p = 0,546, p < 0,001) (4.3.5.3 paveikslas). Taip pat buvo
nustatyta vidutiné teigiamoji koreliacija tarp akies skys¢io drumstumo pries§
operacijg ir BAK indekso (p = 0,407, p <0,001) (4.3.5.4 paveikslas). Atlikus
matavimus po operacijos, akies skys¢io drumstumas ir vartojamy antiglau-
kominiy medikamenty skaicius bei BAK indeksas statistiSkai reiSkmingai
nekoreliavo.
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4.3.5.3 pav. Akies skyscio drumstumas ir skirtingy antiglaukominiy
medziagy skacius
Vidutiné teigiamoji koreliacija tarp tiriamyjy akies skys¢io drumstumo pries operacijg ir var-
tojamy skirtingy antiglaukominiy medikamenty skaiciaus (AKG, ir AKG_ grupés pateikia-
mos bendrai vienoje imtyje).
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4.3.5.4 pav. Akies skyscio drumstumas ir BAK indeksas

Vidutiné teigiamoji koreliacija tarp akies skyscio drumstumo pries operacija ir BAK indekso

(visos trys grupés pateikiamos bendrai vienoje imtyje).
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4.4. Benzalkonijaus chlorido tyrimas asary pléveléje ir akies priekinés
kameros skystyje

4.4.1. Benzalkonijaus chloridas aSary pléveléje

I3tirti tie asary plévelés méginiai, kurie turéjo Sirmerio méginj >5mm.

Tus¢ias méginys — méginys su Sirmerio juostele, be asary plévelés mégi-
nio. Kadangi BAK placiai nustatomas aplinkoje ir naudojamas kaip konser-
vantas ruosiant medicinines medziagas [155], jo buvo nustatyta ir Sirmerio
juosteliy sudétyje, nors gamintojo apraSyme BAK, kaip sudétiné medziaga,
nurodyta nebuvo.

Teigiamas meéginys buvo laikomas, kai BAK kreivé buvo didesné negu
tus¢io méginio.

IS viso buvo istirti 54 méginiai. Kompensuotosios ir nekompensuotosios
glaukomos grupiy tiriamieji sujungti j vieng grupe. Vsy grupiy BAK teigiamy
meginiy skirstinys statistiSkai reikSmingai nesiskyre (4.4.1.1 lentel¢).

4.4.1.1 lentelé. AKG ir kontrolinés grupés tiriamyjy BAK méginiai

BAK méginys Glaukomos grupé Kontroliné grupé p
Teigiamas méginys 11 (50,0 proc.) 9 (26,5 proc.) 32 =3 201,
Neigiamas méginys 11 (50,0 proc.) 25 (73,5 proc.) lls=1,
I§ viso: 22 34 p = 0,092

AKG ir kontrolinés grupés tiriamyjy teigiamy ir neigiamy BAK méginiy
skirstinys. Skirtumas tarp grupiy nebuvo statistiSkai reikSmingas, bet buvo
stebima tendencija AKG tiriamyjy asary pléveléje dazniau nustatyti teigiamag
meginj. StatistiSkai reikSmingos koreliacijos tarp BAK nustatymo akies aSa-
ry méginiuose ir OSDIO© rezultato nustatyta nebuvo. Statistiskai reiSkmingos
koreliacijos tarp BAK nustatymo akies aSarose ir akies skys¢io drumstumo
taip pat nustatyta nebuvo.

4.4.2. Benzalkonijaus chloridas priekinés kameros skystyje

IS viso buvo s¢kmingai paimti 83 priekinés kameros skys¢io méginiai. I§
Ju, nei viename nebuvo nustatyta BAK. Pagrindiné prieZzastis, dél ko nebuvo
jmanoma paimti priekinés kameros skys¢io méginiy likusiems tiriamiesiems
— mazas priekinés kameros tiiris, sekli priekin¢ kamera ir anatominiai vari-
antai — aukstas skruostikaulis ar kaktikaulis, akies padétis giliai akiduobéje.
Akies priekinés kameros skys¢io émimo ypatumai — imant priekinés kameros
skys€io méginj buvo siekiama neprarasti priekinés kameros tiirio, t.y. buvo
imamas toks priekinés kameros skyscio kiekis, kad priekinéje kameroje likty
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priekinés kameros skyscio, siekiant nesutrikdyti jprastinés kataraktos opera-
cijos eigos ir nedidinti komplikacijy rizikos. Prarandant priekinés kameros
turj, sumazinamas akies spaudimas, galimas ragenos — rainelés kontaktas, to-
del manipuliacijos akis viduje tampa sudétingesnés.

4.5. Akies priekinio segmento pokyciai

Siekdami nustatyti akies priekinio segmento pokycius po kataraktos chi-
rurginio gydymo, vertinome priekinio segmento OKT vaizdus, kuriuose buvo
matuojama ARRS500, PTTR500 ir ARR750 nazaliniame ir temporaliniame
kvadrantuose. Taip pat buvo atlikti vaizdai virSutiniame ir apatiniame kva-
drantuose, taciau juose buvo daug artefakty, kurie trukdé tolesniam istyrimui,
todél nebuvo jtraukti j skaic¢iavimus.

Prie§ operacija kontrolinés grupés tiriamyjy ARR500 vidurkis buvo sta-
tistiSkai reikSmingai didesnis negu AKG_ grupés tiriamyjy (p = 0,011). Kont-
rolinés grupés ARR750 vidurkis taip pat buvo statistiSkai reikSmingai di-
desnis negu AKG_ grupes (p = 0,05). Kontrolinés ir AKG_ grupiy tiriamyjy
PTTRS500 statistiSkai reikSmingai nesiskyre (p = 0,488). AKG, grupes tiria-
myjy ARR500, ARR750 ir PTTRS500 statistiSkai reikSmingai nesiskyré nuo
kontrolinés grupés ir AKG_ grupiy tiriamyjy (p > 0,05) (4.5.1 lentele).

4.5.1 lentelé. ARR500, PTTR500 ir ARR750 pries kataraktos chirurginj gy-
dymg

PrieS operacija AKG, grupé AKG, grupé Kontroliné grupé
ARRS500, nazalinis kvadrantas, 0,39 (0,2) 0,33 (0,1) 0,43 (0,2)
(mm) (0,14-0,88) (0,10-0,54) (0,04-0,91)
ARRS00, temporalinis 0,39 (0,1) 0,34 (0,1) 0,42 (0,2)
kvadrantas, (mm) (0,08-0,65) (0,12-0,52) (0,04-0,82)
ARRS500 vidurkis, (mm) 0,39 (0,14) 0,33(0,14) 0,43 (0,17)
PTTRS500, nazalinis kvadran- 0,15 (0,06) 0,15 (0,4) 0,16 (0,07) (0,03—
tas, (mm?) (0,04-0,37) (0,05-0,22) 0,33)
PTTRS500, temporalinis 0,15 (0,05) 0,15 (0,04) 0,15 (0,05)
kvadrantas, (mm?) (0,02-0,28) (0,06-0,22) (0,03-0,28)
PTTR500 vidurkis, (mm?) 0,15 (0,05) 0,15 (0,05) 0,15 (0,05)
ARR750, nazalinis kvadrantas, 0,52 (0,16) 0,48 (0,13) 0,57 (0,23)
(mm) (0,19-0,87) (0,29-0,69) (0,26-1,14)
ARR750, temporalinis 0,51 (0,16) 0,44 (0,13) 0,55 (0,22)
kvadrantas, (mm) (0,21-0,95) (0,14-0,70) (0,46-1,12)
ARR750, vidurkis, (mm) 0,52 (0,2) 0,46 (0,1) 0,56 (0,2)

Nurodomi dydziai: vidurkis (SD), minimali ir maksimali reikSme.
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Priekinio segmento OKT vaizdai buvo vertinti 6 mén. po kataraktos chi-
rurginio gydymo (4.5.2 lentel¢).

4.5.2 lentelé. ARR500, PTTR500 ir ARR750 6 mén. po kataraktos chirurginio

gvdymo
6 mén. o operacijos AKG, grupé AKG, grupé Kontroliné grupé

ARRS500, 0,59 (0,14) 0,66 (0,17) 0,66 (0,18)
Nazalinis kvadrantas (mm) (0,39-0,93) (0,35-1,09) (0,39-1,15)
ARRS500, temporalinis 0,61 (0,18) 0,65 (0,23) 0,67 (0,19)
kvadrantas (mm) (0,35-1,10) (0,34-1,01) (0,32-1.03)
ARRS500 vidurkis, (mm) 0,60 (0,15) 0,65 (0,23) 0,67 (0,18)
PTTRS500, nazalinis kvadran- 0,21 (0,04) 0,23 (0,08) 0,23 (0,05)
tas (mm?) (0,15-0,28) (0,14-0,41) (0,11-0,38)
PTTRS500, temporalinis 0,22 (0,05) 0,23 (0,09) 0,23 (0,06)
kvadrantas, (mm?) (0,12-0,41) (0,14-0,39) (0,09-0,38)
PTTR500 vidurkis, (mm?) 0,22 (0,04) 0,23 (0,9) 0,23 (0,05)
ARR750, nazalinis kvadrantas, 0,77 (0,2) 0,81 (0,27) 0,83 (0,22)
(mm) (0,47-1,45) (0,43-1,28) (0,47-1,65)
ARR750, temporalinis 0,80 (0,23) 0,88 (0,39) 0,88 (0,23)
kvadrantas, (mm) (0,45-1,41) (0,44-1,57) (0,5-1,53)
ARR750, vidurkis, (mm) 0,78 (0,19) 0,85 (0,33) 0,86 (0,22)

Nurodomi dydziai: vidurkis (SD), minimali ir maksimali reik§mé. Visy grupiy ARRS500,
ARR750 ir PTTR500 vidurkiai po kataraktos chirurginio gydymo statistiS$kai reik§mingai

nesiskyré (p > 0,05).

Visy grupiy tiriamyjy ARR500, ARR750 ir PTTR500 vidurkiai padidéjo
6 mén. po kataraktos chirurginio gydymo (4.5.1 paveikslas).
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—
.5 mm

4.5.1 pav. Priekinés kameros kampas pries (kairéje) ir 6 meén. po (desinéje)

kataraktos chirurginio gydymo
OKT tomogramy orientacija pakeista demonstraciniais tikslais. Abiejose tomogramose yra
tos pacios desinés akies temporalinio priekinés kameros kampo struktiiros. Pasirinktas to-
mogramy lygiavimo taskas — OP (odenos pentinas) ir ragenos endotelis. Rainelés orientacija
pries operacijg labiau nukreipta link ragenos negu po operacijos. Priekinés kameros kampas
atviras pries ir po operacijos (Tomogramos atliktos DRI OCT Triton plus (Ver.10.13) aparatu,
apdorotos ImageJ programa [149] ir Clip Studio Paint PRO programa Ver. 1.9.10 ©CELSY'S
Inc. https://www.clipstudio.net/en/).

Visy grupiy tiriamyjy prieSoperaciniai priekinés kameros kampo para-
metrai nekoreliavo su prieSoperaciniu I0OS (p > 0,05).

Buvo nustatyta statistiSkai reikSminga koreliacija AKG, grupéje tarp po-
operacinio IOS ir pooperaciniy priekinés kameros parametry:

* ARRS500 nazaliniame kvadrante (p =-0,593, p = 0,025)

*  ARRS500 temporaliniame kvadrante (p =—0,702, p = 0,005)

* PTTRS500 nazaliniame kvadrante (p =—0,544, p = 0,044)

* PTTRS500 temporaliniame kvadrante (p =—0,551, p =0,041)

* ARR750 nazaliniame kvadrante (p =-0,560, p = 0,037)

* ARR750 temporaliniame kvadrante (p =—0,897, p < 0,001)

AKG, grup¢je ir kontrolingje grupéje koreliacijos tarp 10S ir priekinés
kameros kampo parametry nustatyta nebuvo (p > 0,05).

4.6. Uzpakalinio segmento optiné koherentiné tomografija
Visiems tiriamiesiems buvo atlikta geltonosios démés optiné koheren-

tiné tomografija prieS kataraktos chirurginj gydymg ir po 6 mén. Visuose
ETDRS-9 kvadrantuose iSmatuotas atitinkamo sluoksnio storis (um).
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4.6.1. Rezultatai pries kataraktos chirurginj gydyma

Bendrasis geltonosios démés storis (um). Bendrasis geltonosios démeés
storis statistiSkai reikSmingai nesiskyré tarp kontrolinés ir AKG, grupiy ti-
riamyjy centriniame, vidiniame virSutiniame ir vidiniame temporaliniame
kvadrantuose, kituose kvadrantuose AKG, tiriamyjy bendrasis geltonosios
demeés storis buvo mazesnis. AKG_ grupés bendrasis geltonosios démes storis
nesiskyré nuo kontrolinés grupés visuose ETDRS-9 kvadrantuose (4.6.1.1-1
paveikslas).

TNSS (um). Centrinis ETDRS-9 kvadrantas statistiskai reikSmingai nesi-
skyre tarp grupiy. AKG_ grupeés tiriamyjy TNSS buvo statistiSkai reikSmin-
gai plonesnés, palyginti su kontroline grupe visuose likusiuose kvadrantuose,
i8skyrus vidinj virSutinj kvadrantg. AKG,_ grupés tiriamyjy TNSS statistis-
kai reikSmingai nesiskyré nuo kontrolinés grupés TNSS visuose kvadran-
tuose iSskyrus iSorinj temporalinj, iSorinj apatinj, iSorinj nazalinj kvadrantus
(4.6.1.1-2 paveikslas).

GLS++ (um). Visy grupiy centrinis ETDRS-9 kvadrantas statistiSkai
reikSmingai nesiskyré. Kontrolinés grupés tiriamyjy GLS ++ buvo statistiSkai
reikSmingai storesnis nei AKG, ir AKG_grupiy visuose likusiuose ETDRS-9
kvadrantuose. AKG, ir AKG_ grupiy GLS++ storis statistiSkai reikSmingai
nesiskyré visuose ETDRS-9 kvadrantuose (4.6.1.1-3 paveikslas).

GLS+ (um). Centrinio ETDRS-9 kvadranto storis statistiSkai reikSmingai
tarp grupiy nesiskyre. AKG, ir AKG, grupiy vidiniai ETDRS-9 kvadrantai
buvo plonesni negu kontrolinés grupés. AKG, grupés iSorinis virSutinis, tem-
poralinis ir apatinis kvadrantai buvo plonesni negu kontrolinés grupés. AKG_
grupés iSorinis apatinis ir iSorinis nazalinis kvadrantai buvo statistiskai reiks-
mingai plonesni negu kontrolinés grupés 4.6.1.1-4 paveikslas).

Gyslainés storis (um). Gyslainés storis visuose ETDRS-9 kvadrantuose
statistiSkai reikSmingai nesiskyré tarp grupiy grupés (4.6.1.1-5 paveikslas).
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4.6.1.1 pav. Grafiskai pavaizduoti ETDRS-9 kvadrantuose tinklainés
sluoksniy vidurkiai ir statistiSkai reiksmingi skirtumai pries kataraktos
chirurginj gydymaqg

Geltonosios démés OKT prie§ kataraktos chirurginj gydyma. A—C bendrasis tinklainés storis,
D—F TNSS storis, G-I GLS++ storis, GLS+ storis, M—O gyslainés storis. Visy akiy tempora-
liné pusé (T) pateikiama kairé¢je ETDRS-9 tinklelio pus¢je. ETDRS-9 kvadrantuose pateikti
sluoksniy storio vidurkiai. Spalvomis pazymétas statistiSkai reikSmingas skirtumas. Gelto-
na — statistiskai reikSmingas skirtumas nustatytas, didesnis vidurkis. Raudona — statistiskai
reik§mingas skirtumas nustatytas, mazesnis vidurkis. Balta — statistiskai reikSmingo skirtu-
mo nenustatyta. Lygintos kontroliné grupé su AKG, ir kontroliné grupé su AKG .
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4.6.2. Rezultatai 6 mén. po kataraktos chirurginio gydymo

Tiriamiesiems 6 mén. po operacijos buvo pakartota geltonosios démés
OKT.

Bendrasis geltonosios démés storis. Bendrasis geltonosios démés sto-
ris statistiSkai reikSmingai po operacijos tarp grupiy nesiskyré (p > 0,05)
(4.6.2.1-1 paveikslas).

TNSS (um). TNSS AKG, grupéje buvo statistiSkai reikSmingai plonesnis
nei kontrolinés grupés visuose kvadrantuose, iSskyrus centrinj ir vidinj nazali-
nj. AKG, grup¢je buvo stebimas plonesnis TNSS storis vidiniame temporali-
niame ir iSoriniame nazaliniame kvadrantuose grupés (4.6.2.1-2 paveikslas).

GLS++ (um). GLS++ statistiSkai reikSmingai plonesnis storis buvo nu-
statytas tik AKG_ grupéje vidiniame virSutiniame, temporaliniame, apatinia-
me ir nazaliniame bei iSoriniame nazaliniame kvadrantuose, lyginant su kon-
troline grupe. AKG, grupéje statistiSkai reikSmingas skirtumas, lyginant su
kontroline grupe, nenustatytas grupés (4.6.2.1-3 paveikslas).

GLS+ (um) ir gyslainés storis. GLS+ ir gyslainés storio skirtumy po ka-
taraktos chirurginio gydymo nustatyta nebuvo (4.6.2.1-4 paveikslas, 4.6.2.1—
5 paveikslas).
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4.6.2.1 pav. Grafiskai pavaizduoti ETDRS-9 kvadrantuose tinklainés
sluoksniy vidurkiai ir statistiSkai reiksmingi skirtumai 6 mén. po kataraktos

chirurginio gydymo

Geltonosios démés OKT prie§ kataraktos chirurginj gydyma. A—C bendrasis tinklainés storis,
D-F TNSS storis, G-I GLS++ storis, GLS+ storis, M—O gyslainés storis. Visy akiy tempora-
liné pusé (T) pateikiama kairéje ETDRS-9 tinklelio puséje. ETDRS-9 kvadrantuose pateikti
sluoksniy storio vidurkiai. Spalvomis pazymétas statistiSkai reikSmingas skirtumas. Gelto-
na — statistiSkai reikSmingas skirtumas nustatytas, didesnis vidurkis. Raudona — statistiskai
reik§mingas skirtumas nustatytas, mazesnis vidurkis. Balta — statistiskai reikSmingo skirtu-
mo nenustatyta. Lygintos kontroliné grupé su AKG, ir kontroliné grupé su AKG .
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4.6.3. Geltonosios démés storiu pokytis pries§ ir 6 mén. po kataraktos
chirurginio gydymo

Bendrasis geltonosios démés storis. Lyginant bendra geltonosios démés
stor] pries ir po kataraktos chirurginio gydymo, statistiSkai reikSmingas pa-
did¢jimas buvo nustatytas visuose kvadrantuose AKG, grupéje ir kontroline-
je grupgje, taciau AKG_ grupeje geltonosios deémés sustor¢jimo padidejimas
buvo stebimas tik vidiniame virSutiniame ir apatiniame, bei iSorininiuose
temporaliniame, apatiniame ir nazaliniame kvadrantuose (p < 0,05) (4.6.3.1—
1 paveikslas).

TNSS. AKG, grupéje buvo stebimas TNSS storio padid¢jimas visuose
kvadrantuose, iSskyrus vidinj temporalinj kvadrantg. AKG_ grupéje TNSS
storio padidéjimas buvo stebimas vidiniame nazaliniame ir vidiniame apa-
tiniame kvadrantuose, kituose kvadrantuose storio pokyc¢io nebuvo nusta-
tyta. Kontrolingje grupéje buvo stebimas visy kvadranty storio padidéjimas
(4.6.3.1-2 paveikslas).

GLS++. GLS++ storio padidéjimas buvo stebimas visose grupése visuose
kvadrantuose (4.6.3.1-3 paveikslas).

GLS+. AKG, grup¢je GLS+ storio padidejimas buvo stebimas visuose
kvadrantuose, i8skyrus vidinj nazalinj kvadrantg. AKG_ grupéje buvo stebi-
mas GLS+ storio padidé¢jimas visuose kvadrantuose, i§skyrus vidinj nazalinj
ir vidinj temporalinj kvadrantus. Kontrolin¢je grupéje buvo stebimas GLS+
storio padidéjimas visuose kvadrantuose, iSskyrus iSorinj apatinj (4.6.3.1-4
paveikslas).

Gyslainés storis. Gyslaines storis AKG, statistiSkai reikSmingai nepaki-
to. AKG_ grupéje gyslainés storis nepakito visuose kvadrantuose, i$skyrus
centrinj ir vidinj nazalinj (sumazgjo). Kontrolingje grupéje buvo stebimas
gyslainés storio padidéjimas visuose kvadrantuose, iSskyrus centrinj, vidinj
nazalinj, vidin] temporalinj, iSorinj nazalinj, iSorinj apatinj ir iSorinj tempora-
linj (4.6.3.1-5 paveikslas).
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4.6.3.1 pav. Geltonosios demés sluoksniy storiy pokyciy analizé pries

ir 6 meén. po kataraktos chirurginio gydymo

Geltonosios démés sluoksniy storiy poky¢iy analizé pries ir 6 mén. po kataraktos chirurginio
gydymo. Kiekvienas grafikas skirtas to sluoksnio storio poky¢iui pavaizduoti. A—C bendrasis
tinklainés storis, D-F TNSS storis, G-I GLS++ storis, GLS+ storis, M—O gyslainés storis.
C — centrinis subsegmentas, VV — vidinis virSutinis, VN — vidinis nazalinis, VA — vidinis ap-
atinis, VT — vidinis temporalinis, IV — i$orinis virSutinis, IN — iSorinis nazalinis, [A — iSorinis
apatinis, IT — iSorinis temporalinis. ETDRS-9 kvadrantuose pateikti sluoksniy storio vidurkiy
poky¢iai. Spalvomis pazymétas statistiSkai reikSmingas skirtumas. Geltona — statistiskai reiks-
mingas skirtumas nustatytas, storio padid¢jimas. Raudona — statistiskai reikSmingas skirtumas
nustatytas, storio sumazejimas. Balta — statistiskai reikSmingo skirtumo nenustatyta.
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Tarp tinklainés bei gyslainés storio poky¢iy ir IOS pokyc¢io 6 mén. po ka-
taraktos chirurginio gydymo koreliacijy nustatyta nebuvo.

4.7. Geltonosios démés optinés koherentinés tomografijos angiografija
ir glaukoma

OKT angiografija buvo atlikta prie§ ir 6 mén. po kataraktos chirurginio
gydymo. Rezultatai pateikiami grafikais (4.7.1-4.7.4 paveikslai).

FAZ perimetras (mm) prie$ ir 6 mén. po operacijos
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4.7.1 pav. Pavirsinio ir giliojo kapiliary tinklo FAZ perimetras pries
operacijq ir 6 meén. po operacijos

ertikalioje aSyje FAZ perimetras (mm). Statistiskai reikSmingy FAZ perimetro skirtumy tarp
grupiy pries kataraktos chirurginj gydyma nustatyta nebuvo nei pavirSiniame, nei giliajame
kapiliary rezginyje. Taip pat statistiS8kai reik§Smingy FAZ perimetro skirtumy tarp grupiy ne-
buvo nustatyta 6 mén. po kataraktos chirurginio gydymo pavirSiniame ir giliajame kapiliary
rezginyje. Lyginant pokytj prie§ ir po kataraktos chirurginio gydymo, pavirsinio ir giliojo
kapiliary rezginio FAZ perimetras statistiskai reik§mingai nesiskyré visose grupése.
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FAZ plotas (mm?) prie§ ir 6 mén. po operacijos

030 0.30
0.29
0.29
0.28
0,27 0,27
0.27 027
0.26
0.26
I I ]

Pavirsinis kapiliary Pavirsinis kapiliary Gilusis kapiliary rezginys Gilusis kapiliary rezginys
rezginys prie§ operacija  rezginys po operacijos pries operacija po operacijos

0,31

0,3
0,29
0,28
0,27
0,26
0,25
0,24
0,23

0,22

B AKG-k grup¢  ® AKG-n grupé = Kontroliné grupé

4.7.2 pav.. Pavirsinio ir giliojo kapiliary tinklo FAZ plotas pries operacijq ir
6 mén. po operacijos

Vertikalioje asyje FAZ plotas (mm?). Statistiskai reik§mingy FAZ ploto skirtumy tarp grupiy
pries kataraktos chirurginj gydyma nustatyta nebuvo nei pavirSiniame, nei giliajame kapilia-
ry rezginyje. Taip pat statistikai reikSmingy FAZ ploto skirtumy tarp grupiy nebuvo nusta-
tyta 6 mén. po kataraktos chirurginio gydymo pavirSiniame ir giliajame kapiliary rezginyje.
Lyginant pokytj pries ir po kataraktos chirurginio gydymo, pavir§inio ir giliojo kapiliary
rezginio FAZ plotas statistiskai reikSmingai nesiskyré visose grupése.

FAZ matmenys (um) prie$ ir 6 mén. po operacijos
Pavirsinis kapiliary rezginys
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4.7.3 pav. FAZ matmenys pavirsiniame kapiliary rezginyje pries ir po
operacijos

Pavirsinio kapiliary rezginio Angio-OKT rezultatai. Vertikalioje aSyje FAZ matmenys (hori-
zontalusis ir vertikalusis) (wm). Rezultatai pateikiami prie§ operacija ir 6 mén. po operacijos.
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AKG, grupes tiriamyjy horizontalusis matmuo prie§ operacijg buvo sta-
tistiSkai reikSmingai didesnis, palyginti su kontrolinés grupés tiriamaisiais
(p = 0,009). Kity grupiy tiriamyjy horizontalusis matmuo prie§ operacijg sta-
tistiSkai reikSmingai nesiskyre. Visy grupiy vertikalusis matmuo prie§ opera-
cijg statistiSkai reik§mingai nesiskyré (p > 0,05).

AKG, grupés tiriamyjy horizontalusis matmuo pries ir 6 mén. po operaci-
jos statistiskai reikSmingai nesiskyre, palyginti su kontroline grupe (p > 0,05).
AKG, grupés tiriamyjy horizontalusis matmuo prie§ operacijg buvo statistis-
kai reikSmingai didesnis negu 6 mén. po operacijos (p = 0,030).

AKG, grupés tiriamyjy vertikalusis matmuo pries i§ 6 meén. po operacijos
statistiSkai reikSmingai nesiskyre, palyginti su kontroline grupe, 0 AKG, gru-
pés tiriamyjy vertikalusis matmuo po operacijos buvo statistiskai reikSmingai
mazesnis nei pries operacija (p = 0,008).

FAZ matmenys (um) pries ir 6 mén. po operacijos
Gilusis kapiliary rezginys
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4.7.4 pav. FAZ matmenys giliajame kapiliary rezginyje pries ir po
operacijos

Giliojo kapiliary rezginio Angio-OKT rezultatai. Vertikalioje asyje FAZ matmenys (horizon-
talusis ir vertikalusis) (um). Rezultatai pateikiami pries operacijg ir 6 mén. po operacijos.

Visy grupiy horizontalusis matmuo prie$ operacijg ir 6 mén. po operacijos
statistiSkai reik§mingai nesiskyré (p > 0,05).

Visy grupiy vertikalusis matmuo prie§ operacijg ir 6 mén. po operacijos
statistiSkai reik§mingai nesiskyré (p > 0,05).

AKG, ir AKG, grupiy tiriamyjy horizontalusis matmuo pries§ ir 6 mén. po
operacijos statistiSkai reikSmingai nesiskyré (p > 0,05). Kontrolinés grupés
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tiriamyjy horizontalusis matmuo pries operacija buvo statistiskai reikSmingai
didesnis negu 6 mén. po operacijos (p = 0,030).

Visy grupiy vertikalusis matmuo pries i§ 6 mén. po operacijos statistiSkai
reikSmingai nesiskyre (p > 0,05).

AKG, grupés tiriamyjy FAZ apskritumo indeksas prie$ operacija buvo
0,77 (0,1), AKG_ grupés — 0,78 (0,1), kontrolinés grupés — 0,78 (0,1)
(p >0,05). AKG, grupeés tiriamyjy apskritumo indeksas 6 mén. po operaci-
jos buvo 0,78 (0,1), AKG, grupés — 0,79 (0,1), kontrolines grupes 0,79 (0,2)
(p >0,05). Grupiy viduje statistiSkai reikSmingas pokytis pries§ ir po operaci-
jos negautas (p > 0,05).

4.8. Uzakinés kraujotakos vertinimas

AA, CTA ir UTKA greiciai pateikiami 4.8.1-4.8.3 paveiksluose, RI 4.8.4
paveiksle.

AA greiciai prie§ operacija ir 6 mén. po operacijos
45
38,12 39,42
35,76 36,2 36,06

33,62
10
I I 10,13 10,01 10,51 931 g1 66

MSG pries operacija MSG po operacijos GDG pries operacija GDG po operacijos

40

m AKG-k grup¢ ® AKG-n grupé = Kontroliné grupé

4.8.1 pav. AA greiciai pries operacijq ir 6 mén. po operacijos

Visy grupiy tiriamyjy AA MSG pries operacija statistiskai reikSmingai nesiskyré. Visy gru-

piy tiriamyjy AA MSG 6 mén. po operacijos taip pat statistiSkai reikSmingai nesiskyré. AA
grupiy viduje GDG 6 mén. po operacijos taip pat statistiSkai reikSmingai nesiskyré. Visy gru-
piy tirlamyjynAA MSG ir GDG statistiskai reikSmingai nesiskyré. AA GDG grupiy viduje
pries operacijg ir 6 mén. po operacijos statistiSkai reikSmingai nesiskyre.
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CTA greiéiai (cm/s) pries operacijg ir 6 mén. po operacijos
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4.8.2 pav. CTA greiciai pries operacijg ir 6 mén. po operacijos

Visy grupiy tiriamyjy CTA MSG prie$ operacija statistiskai reik§mingai nesiskyré. Visy
grupiy tiriamyjy CTA MSG 6 mén. po operacijos taip pat statistiSkai reikSmingai nesiskyré.
CTA MSG grupiy viduje prie§ operacijg ir 6 mén. po operacijos statistiS$kai reik§Smingai ne-
siskyre. Visy grupiy tiriamyjy CTA GDG prie§ operacija tarp grupiy statistiSkai reikSmingai
nesiskyré. Visy grupiy tiriamyjy CTA GDG 6 mén. po operacijos taip pat statistiSkai reiks-
mingai nesiskyré. CTA GDG grupiy viduje prie§ operacijg ir 6 mén. po operacijos statistiskai
reik§mingai nesiskyreé.

UTKA grei¢iai (cm/s) prie§ operacija ir 6 mén. po operacijos
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B AKG-k grup¢  ® AKG-n grupé = Kontroliné grupé

4.8.3 pav. UTKA greiciai pries operacijg ir 6 mén. po operacijos
Visy grupiy tiriamyjy UTKA MSG pries operacija statistiSkai reik§mingai nesiskyré. Visy
grupiy UTKA MSG 6 mén. po operacijos taip pat statistiskai reik§mingai nesiskyré. UTKA
MSG grupiy viduje pries operacijg ir 6 mén. po operacijos statistiskai reikSmingai nesiskyré
(p>0,05).

74



AKG, grupés tiriamyjy UTKA GDG prieS operacijg buvo statistiSkai
reik§mingai mazesnis negu kontrolinés grupés (p = 0,002). UTKA GDG sta-
tistiSkai reikSmingai nesiskyre tarp kontrolinés grupes ir AKG, grupés, taip
pat tarp AKG, ir AKG_ grupiy (p > 0,05).

AKG, grupes tiriamyjy UTKA MSG 6 mén. po operacijos buvo statistis-
kai reikSmingai maZesnis negu kontrolinés grupés (p = 0,003). UTKA MSG
statistiSkai reikSmingai nesiskyre tarp kontrolinés grupes ir AKG, grupes ti-
riamyjy, tarp pat nesiskyre tarp AKG, ir AKG_grupiy (p > 0,05).

AKG, grupes tirlamyjy UTKA GDG 6 mén. po operacijos buvo statistiSkai
reikSmingai maZesnis negu kontrolinés grupés (p = 0,034). AKG_ grupés ti-
riamyjy UTKA GDG buvo statistiSkai reikSmingai maZesnis negu AKG, gru-
pés (p = 0,007). AKG, grupés tiriamyjy UTKA GDG statistiSkai reikSmingai
nesiskyre, palyginti su kontrolinés grupés tiriamaisiais (p = 0,617). UTKA
MSG ir GDG grupiy viduje pries operacija ir 6 mén. po operacijos statistiskai
reik§Smingai nesiskyreé.

RI grupése prie§ operacijg ir 6 mén. po operacijos
0, 74

0,8
0 7, 0,74 73
0,7
0,6
0,5
0,4
0,3
0,2
0,1
0
Rl AA pries§ RI AA po RI CTA pries RICTA po RI UTKA pries RI TKA po
operacija operacijos operacija operacijos operacija operacijos

B AKG-k grup¢ ® AKG-n grupé¢ = Kontroliné grupé

4.8.4 pav. AA, CTA ir UTKA RI pries operacijg ir 6 mén. po operacijos

Prie$ operacijg ir 6 mén. po operacijos visy grupiy tiriamyjy AA, CTA ir UTKA RI vidurkiai
statistiskai reik§mingai nesiskyré (p > 0,05).

Lyginant pries ir po operacijos, visy grupiy AA, CTA ir UTKA RI vidur-
kiai statistiSkai reikSmingai nesiskyré (p > 0,05).

Visy grupiy tiriamyjy SAKS, DAKS ir VAKS pries operacijg ir po opera-
cijos nesiskyré (p > 0,05) (4.8.1 lentelg).
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4.8.1 lentelé. AKS ir VAPS spaudimas pries ir 6 mén. po kataraktos chirurgi-

nio gydymo
mm Hg AKG, AKG, Kontroliné grupé p

SAKS pries op. 129,9 (15,7) 128,8 (11,4) 128,5(9,2) >0,05
DAKS pries op. 84,6 (12,2) 85,2 (8,5) 83,8 (6,9) >0,05
VAKS pries op. 99,7 (11,9) 99,7 (8,4) 98,7 (6,1) >0,05
VAPS pries op. 56,0 (8,4) 50,2 (6,1) 55,9 (4,1) >0,05
SAKS 6 mén. po op. 130,3 (11,7) 128.4 (9,0) 127,0 (9,0) >0,05
DAKS 6 mén. po op. 80,6 (7,5) 84,6 (6,4) 81,8 (5,4) >0,05
VAKS 6 mén. po op. 97,2 (7,7) 99,2 (6,6) 96,7 (5,7) >0,05
VAPS 6 mén. po op. 56,8 (5,4) 56,4 (4,6) 55,8 (3,7) >0,05

VAKS statistiskai reikSmingai nesiskyré pries ir 6 mén. po kataraktos chi-
rurginio gydymo visose grupése (p < 0,05). VAPS taip pat nesiskyré visose
grupése pries ir 6 mén. po kataraktos chirurginio gydymo (p < 0,05). Nepai-
sant to, kad statistinis reikSmingumas nebuvo pasiektas, buvo stebima dides-
nio pooperacinio VAPS tendencija AKG_ grupéje. Kadangi SAKS ir DAKS
reik§mingai pries ir po operacijos nesiskyre, pagrindinis veiksnys, pakeites
VAPS vidurkj, buvo IOS sumazéjimas po kataraktos chirurginio gydymo.
SAKS - sistolinis AKS, DAKS — diastolinis AKS, VAKS — vidutinis AKS,
VAPS — vidutinis akies perfuzinis spaudimas.
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5. REZULTATU APTARIMAS

Siame moksliniame darbe buvo tirtas tiriamyjy, sirgusiy AKG, ir AKG
akies morfologiniy ir hemodinaminiy veiksniy pokytis pries ir po kataraktos
chirurginio gydymo bei jy duomenys lyginti su kity akiy ligy neturinciais
tiriamaisiais. Taip pat buvo vertinti uzdegiminiai biologiniai Zymenys ir daz-
nai antiglaukominiuose laSuose nustatomo konservanto BAK buvimas aSary
meéginiuose ir priekinés kameros skystyje.

10S. Pagrindinis veiksnys, ir pirminé miisy tyrimo vertinimo baigtis (angl.
outcome measure) kurios pagrindu buvo ieSkoma minéty pokyciy ir sgsajy —
IOS pokytis po kataraktos chirurginio gydymo, kuris yra labai svarbus glau-
koma sergantiems pacientams. Sio tyrimo metu buvo nustatyta, kad 6 mén. po
kataraktos chirurginio gydymo visy grupiy IOS vidurkis sumaZzéjo. Tiriamie-
siems, kurie sirgo AKG, buvo nustatytas didesnis IOS neigiamasis pokytis,
palyginti su glaukoma neserganciais tiriamaisiais. DidZiausias neigiamasis
pokytis buvo stebimas nekompensuotosios AKG grupéje (pokycio vidurkis
—8,93 (4,2) mm Hg). lancu ir bendraaut. nustaté, kad didesnio IOS neigiamo-
jo pokycio nekompensuotosios AKG grupés tiriamiesiems galima tikétis, jei
prieSoperacinis IOS yra didesnis (27-28 mm Hg prie§ kataraktos operacijg)
[17]. Misy atliktame tyrime nustatyta stipri neigiamoji koreliacija tarp [0S
poky¢io ir prieSoperacinio 10S visose grupése. Juo didesnis IOS buvo pries
operacija, juo didesnis neigiamasis pokytis buvo nustatytas po operacijos.

Svarbu paminéti, kad nors prieSoperacinis kontrolinés ir kompensuotosios
AKG IOS grupéje statistiSkai reikSmingai nesiskyré, taciau po operacijos
kompensuotosios AKG grupéje buvo stebimas didesnis neigiamasis IOS po-
kytis, palyginti su kontroline grupe.

Literattiros duomenimis, kol kas néra vienareikSmio atsakymo dél 10S
pokycio po kataraktos chirurginio gydymo. Veiksniai, galintys turéti jtakos
pooperaciniam IOS, vis dar tyrinéjami. Majstruk ir bendraaut. nustaté, kad
AKG sergantiems tiriamiesiems [OS gali pakisti nuo —5 mm Hg iki +5 mm
Hg pra¢jus 1 metams po kataraktos chirurginio gydymo [15]. Miisy tyrime
taip pat buvo nustatyta, kad ne visiems tiriamiesiems 1OS sumazéja po kata-
raktos chirurginio gydymo. Tam jtakos gali turéti prieSoperaciniai priekinio
akies segmento parametrai.

Akiy biometrija. Iki Siol literatiroje néra daug duomeny, kaip IOS po-
kyciai yra susij¢ su akies biometriniais parametrais tiriamiesiems, anksciau
sirgusiems AKG,, kuri véliau virto AKG, . Dazna hipoteze, kodel 10S staiga
padidé¢ja pacientams, kuriems anksc¢iau taikant jprastinj medikamentinj anti-
glaukominj gydyma, IOS buvo kompensuotas, yra kataraktos vystymasis ir
lesiuko storio didéjimas (fakomorfiné glaukoma, angl. phacomorphic glau-
coma). Fakomorfinés glaukomos atveju taip gali nutikti ir pacientams, ku-
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riems prie$ tai nebuvo diagnozuota glaukoma. Vystantis kataraktai, priekinio
akies segmento anatomija kinta ir nukrypsta nuo tipiniy biometrijos rezulta-
ty — tai puikiai iliustruoja Khambati ir bendraaut. atliktas tyrimas. Khambati
ir bendraaut. tyrime buvo nustatytas miopinis poslinkis (angl. myopic shift)
po kataraktos chirurginio gydymo esant fakomorfinei glaukomai [156]. Tai
galéty reiksti, kad IOL padétis po implantacijos tapo Siek tiek daugiau prieki-
né negu planuota. Shammas ir brandraaut. nustaté, kad vystantis kataraktai ir
didéjant lesiuko storiui, stor¢ja priekiniai zieviniai lgSiuko sluoksniai ir bran-
duolys, o uZzpakaliniai Zieviniai sluoksniai paveikiami labai nedaug [157]. Sie
pokyc¢iai taip pat susije su priekinés kameros sekléjimu [157].

Didziausias neigiamasis IOS pokytis misy tyrime buvo stebimas AKG_
grupéje. Sios grupés tiriamyjy biometrijos duomenys (priekinés kameros gy-
lis, l¢Siuko storis), statistiSkai reikSmingai nesiskyre nuo kontrolines ir AKG,
grupés tiriamyjy. Taigi, esant AKG _ ir tipinei priekinio segmento anatomijai
(nesant sekliai priekinei kamerai), galima sulaukti didesnio neigiamojo 10S
poky¢io, palyginti su tiriamaisiais, kuriy IOS prie§ operacija kompensuotas.

Yang ir bendraaut. nustaté glaukoma nesirgusiyjy tiriamyjy akiy prieki-
nés kameros gylio padidéjimo ir IOS sumazéjimo po kataraktos chirurginio
gydymo sgsajas [22]. Musy atliktame tyrime 1OS ir priekinés kameros gylis
koreliavo tik AKG, grup¢je, bet nekoreliavo kontrolingje ir AKG, grupése.

ReikSmingai sumazéjus I0S, stebimas akies asies ilgio sutrumpéjimas. Po
trabekulektomijos operacijos sumaze¢ja [0S, kartu nustatytas ir akies aSies
ilgio sumazéjimas [158,159], autoriy nuomone, Sie procesai susije. Po trabe-
kulektomijos operacijos IOS daznai sumazéja >10 mm Hg [160]. Toks 10S
sumazg¢jimas po kataraktos chirurginio gydymo néra pasiekiamas. Miisy tyri-
me, statistiSkai reikSmingas akies aSies ilgio pasikeitimas buvo nustatytas tik
kontrolines grupes tiriamiesiems, AKG, ir AKG, tiriamyjy akies aSies ilgis i8-
liko nepakites po kataraktos chirurginio gydymo. Skirtingas akies aSies ilgio
pasikeitimas kontrolingje ir glaukomos grupése gali biiti aiSkinamas skirtingu
odenos rigidiSkumu. Eksperimentiniame tyrime su gyviinais, Oglesby ir ben-
draaut. nustate, kad padidéjes IOS ir glaukoma sukelia fibroblasty prolifera-
cijg peliy odenos audinyje[161]. Coudrillier ir bendraaut. nustaté, kad glau-
koma serganciy tiriamyjy (zmoniy) akyse buvo nustatytas didesnis odenos
fibroblasty standumas (angl. stiffness), palyginti su glaukoma neserganciyjy
tiriamyjy akimis [162]. Kim ir bendraaut. nustaté, kad glaukoma serganciy
zmoniy akys turéjo didesnius ir iSlenktesnius uzpakalinius akies polius, tai
galéty reiksti odenos persitvarkyma [163]. Sie pokyéiai sergant glaukoma
gali prasidéti dél elastino pasikeitimo, kuris atsiranda veikiant padidé¢jusiam
I0S [164,165]. Odenos persitvarkymas, veikiant padidéjusiam 10S, gali lem-
ti didesnj odenos atsparumg mazesniems [OS pokyc¢iams.

78



Priekinés kameros kampas. Zuo ir bendraaut., tirdami akies morfologija
po kataraktos chirurginio gydymo, nustaté, kad uzdarojo kampo glaukomos
pacientai turéjo didesnio storio lgSiukus prie§ operacija (vidurkis 5,21 mm)
[166]. Miisy tyrime visy grupiy dalyvavusiy tiriamyjy lesiuko storis buvo ma-
Zesnis nei Zuo ir bendraaut. atliktame tyrime. Taip pat, miisy tyrime dalyvavo
tiriamieji, kuriems nebuvo diagnozuota uzdarojo kampo glaukoma. Traverso
ir bendraaut. uzdarojo kampo glaukomos pacientams atliko kataraktos chi-
rurgin] gydyma ir nustaté, kad prie§ operacijg uzdarojo kampo glaukomos
pacienty priekinés kameros gylio vidurkis buvo 2,06 mm, o po operacijos
3,53 mm [167]. Remiantis Siais pavyzdZiais, galima teigti, kad miisy tyrime
AKG, pacienty priekinés kameros matmeny pokytis prieS ir po kataraktos
chirurginio gydymo panaSesnis j glaukoma neserganCiy ar AKG, serganciy
priekinés kameros gylio poky¢ius, negu uzdarojo kampo glaukoma serganciy
pacienty.

Kasdien¢je praktikoje priimta priekinés kameros kampus skirstyti j uzda-
ruosius, didelg uzsidarymo rizika turincius ir atviruosius [33]. D¢l amziaus
atsirandantys priekinés kameros kampo pokyciai ir lgSiuko storio didéjimas
rodo, kad priekinés kameros kampas yra ne tik statiné bukl¢, bet kintamas
dydis, kurj galima apibtidinti sgvoka ,,spektras®. Miisy tyrimo rezultatai rodo,
kad nors paciento akies priekinio segmento iSmatavimai atitinka atvirojo
kampo apibtudinimg, kampo padidéjimo po kataraktos operacijos faktas gali
turéti jtakos 1OS pokyc¢iams.

Tarp kataraktos chirurginio gydymo ir pakartotinio priekinés kameros
kampo matavimo buvo pasirinkta 6 mén. pertrauka, nes yra duomeny, kad
praéjus Siam laikui IOS vél biina panasus kaip pries operacija [168,169].

Remiantis Lin ir bendraaut., glaukoma serganciy tiriamyjy priekinés ka-
meros kampo parametrai turi jtakos pooperaciniam IOS (tiriamieji buvo su-
skirstyti pagal priekinés kameros kampo atsidaryma nuo ,,atvirojo* iki ,,siau-
rojo*, kai ,,siaurasis* priekinés kameros kampas lémé didesnj IOS neigiamajj
pokyti po operacijos praéjus 1 meén. po operacijos) [21]. Misy tyrime, né
vienoje grupéje nebuvo nustatytas ARR500 < 200 um [151], todél neatitiko
siaurojo priekinés kameros kampo apibiidinimo. Tad galima teigti, kad kartu
su priekinés kameros kampo padidéjimu veikia kiti mechanizmai, sumazi-
nantys IOS po operacijos. Tai galéty buti trabekulinio tinklo remodeliavima-
sis ir krumplyno randéjimas po kataraktos chirurginio gydymo [170].

Kaip jau minéta, vystantis kataraktai pirmiausia storéja priekiniai Zieviniai
lgSiuko sluoksniai, todél kartu su priekinés kameros sekléjimu siauréja ir prie-
kinés kameros kampas [157]. Sio tyrimo prieSoperaciniai priekinés kameros
kampo parametrai buvo labai panaSis AKG, ir kontrolinés grupés tiriamyjy.
Taip pat buvo nustatyta, kad prieS operacija AKG, grupés tiriamieji turejo
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reik§mingai mazesnius priekinés kameros kampo parametrus negu kontro-
linés grupés tiriamieji, taiau nesiskyré nuo kompensuotosios AKG grupés.

Misy tyrime visy grupiy tiriamiesiems buvo nustatytas reikSmingas prie-
kinés kameros kampo parametry padid¢jimas po kataraktos chirurginio gy-
dymo. Misy rezultatai neprieStarauja Kim ir bendraaut. atliktam tyrimui,
kuriame priekinés kameros kampo parametrai buvo tiriami po kataraktos chi-
rurginio gydymo, taciau nebuvo jtrauktas IOS matavimas [35].

Sio tyrimo metu visy grupiy tiriamiesiems nebuvo nustatyta koreliacija
tarp prieSoperacinio 1OS ir prieSoperaciniy priekinio kampo parametry. Nu-
statyta, kad kompensuotosios AKG ir kontrolinés grupiy priekinés kameros
kampo parametrai nekoreliavo su pooperaciniu IOS, tac¢iau nekompensuo-
tosios AKG grupéje Sie dydziai tur¢jo viduting — stiprig atvirkstine neigia-
maja koreliacijg. Taigi, juo didesnis pooperacinis priekinés kameros kampas
po operacijos, juo mazesnis pooperacinis 10S, jei prie§ operacija IOS buvo
nekompensuotas.

Labai svarbus paminétinas aspektas yra tiriamojo amzius. Milsy tyrime
tirlamyjy amZiaus vidurkis buvo 73 metai. IOS priklauso nuo akies skyscio
gamybos ir pasiSalinimo pusiausvyros. Krumplynas yra atsakingas uz akies
skysCio gamyba, o nutekéjimas vyksta pro trabekulinj tinklg ir uveoskleralinj
kelig. Akies skyscio nutekéjimas minétais keliais su amziumi mazéja [171].
Intraokulinio skys¢io gamyba krumplyne priklauso nuo amziaus ir per gyve-
nimg gali sumazéti 15-35 proc. Daznai, sumaZzg¢jus akies skysCio gamybai ir
sulétéjus jo nutekéjimui, IOS yra balansuotas, didéjant lesiuko storiui galimas
individualus kritinis akies priekinio kampo susiaur¢jimas, didinantis 10S.

Akies pavirSius. OSDIO klausimyno duomenys statistiSkai reikSmingai
nesiskyre tarp grupiy pries ir 6 mén. po kataraktos chirurginio gydymo. Buvo
stebima tendencija: kontrolinés grupés OSDIO klausimyno vidurkis buvo
maziausias, Siek tiek didesnis AKG, grupés ir didZiausias AKG, grupés tiria-
myjy. OSDI© klausimyno duomenys 6 mén. po kataraktos chirurginio gydy-
mo nebuvo reik§mingai didesni ir taip pat nesiskyré tarp grupiy.

Subjektyvus akies pavirSiaus jvertinimas daznai nekoreliuoja su objekty-
viu akies pavirSiaus vertinimu arba koreliuoja tik i$ dalies [143,172]. Galima
priezastis — SAL yra kompleksiné liga, kuriai jtakos turi daug veiksniy, pvz.:
akies pavirSiaus osmoliariSkumas, uzdegiminiai tarpininkai, morfologiniai,
funkciniai ir struktiiriniai akies poky¢iai [172,173].

SAL yra susijusi su amziumi [174]. Amzius gali buti viena pagrindiniy
priezasciy, kodél misy tyrime visy grupiy OSDIO rezultaty vidurkis pateko j
»svelniosios SAL* kategorija.

Siame tyrime AKG, grupés tiriamiesiems buvo nustatyta silpna neigiamoji
koreliacija tarp OSDIO rezultato ir Sirmerio méginio, o kitose grupése kore-
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liacijy nenustatyta. Siame tyrime AKG, grupés tiriamiesiems taip pat nusta-
tyta vidutiné teigiamoji koreliacija tarp Sirmerio tyrimo ir APGL.

Rezultaty skirstinys ir netolygumas bei tendencijy nebuvimas dar karta
patvirtina kompleksing SAL kilme.

Literattiros duomenimis, kataraktos chirurginis gydymas gali pasunkinti
SAL eigg [175]. Pagrindinés priezastys — pakartotinis akies pavirSiaus sause-
jimas ir drékinimas operacijos metu, operacijos metu naudojami lasai (povi-
dono jodidas, anestetikai, nesteroidiniai vaistai nuo uzdegimo, j kuriy sudétj
jeina konservantai), fototoksiSkumas, chirurginis pazeidimas (voky skétiklio
naudojimas), tai pat pjuvio vietoje atsirandantis ragenos nervy pazeidimas
[175]. Dirbtinés asaros gali palengvinti SAL sukeliamus nusiskundimus.
Misy tyrime buvo nustatyta, kad 35 proc. abiejy AKG tiriamyjy naudojo
dirbtines asaras, o kontrolinés grupés — tik 16 proc. Remiantis OSDIO rezul-
tatais, prie§ operacijg 55,8 proc. tiriamyjy turéjo SAL, o 6 mén. po operaci-
jos — 66,7 proc. Gali buti, kad padidinus dirbtiniy asary naudojima, Sie skai-
¢iai nebiity tokie dideli.

AKies skys€io drumstumas. Visy grupiy tiriamyjy akies pavirSiaus bikle
reik§mingai nesiskyré, taciau buvo nustatyta akies skysc¢io drumstumo po-
ky¢iy. Siame darbe buvo nustatyta teigiamoji vidutiné koreliacija tarp akies
skyscCio drumstumo pries$ operacijg ir vartojamy antiglaukominiy medikamen-
ty skaiciaus bei BAK indekso, taciau po operacijos, Siy priklausomybiy gauta
nebuvo. Tai gali reiksti, kad kataraktos operacija yra papildomas veiksnys,
keiciantis akies skys¢io drumstuma, jei prie$ operacijg ir po jos naudojamy
antiglaukominiy medikamenty skaicius nepakito.

Akies skys¢io drumstumo padidéjima lemia baltymai, atsirade akies skys-
tyje, sutrikus kraujo — akies skyscio barjerui [176]. Akies skysc¢io drumstuma
gali lemti padidéjes akies skyscio barjero pralaidumas [176]. Krumplynas pa-
gamina iki 74 proc. akies skyscio baltymuy, kurie per priekinés kameros kam-
pa patenka j prieking kamera [176]. Pigmentinis rainelés epitelis ir stiprios
tarplastelinés jungtys nepraleidzia baltymy i$ priekinés kameros i uzpakaline
(kurioje nustatomas minimalus plazmos baltymy kiekis) [176]. Vyzdinis rai-
nelés krastas, kuris lieciasi prie priekinio leSiuko pavirsiaus, veikia kaip vien-
pusis voztuvas ir nepraleidzia baltymy j uzpakaling kamera [176]. Toks akies
skyscio baltymy pasiskirstymas yra labai svarbus ragenos lgsteliy, kuri neturi
savyjy kraujagysliy, metabolizmui palaikyti [176].

Kahloun it bendraaut., tyr¢ glaukoma serganciy tiriamyjy akies skysc¢io
drumstuma, i tyrima nejtraukeé prostaglandiny analogus vartojanciy pacienty,
nes prostaglandiny analogai gali didinti kraujo — akies skyscio barjero pralai-
dumag [87,177-179]. Arcieri ir bendraaut. tyré akies skysc¢io drumstuma po
4 savaiCiy paskyrus prostaglandiny analogus, taciau nenustaté akies skyscio
drumstumo padid¢jimo [177]. I misy tyrima buvo jtraukti naudoje ir nenau-
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doje¢ prostaglandiny analogus tiriamieji. Daugelis tiriamyjy, kuriems buvo
taikyta monoterapija, buvo gydomi prostaglandiny analogais. Siame tyrime
buvo nustatyta viduting teigiamoji koreliacija tarp antiglaukominiy medziagy
skaiCiaus ir akies skys¢io drumstumo. Tai galéty reiksti, kad nors ir prosta-
glandinai didina akies skys¢io drumstuma, tai néra vienintelis akies skysc¢io
drumstumg didinantis veiksnys.

Akies skys¢io drumstumas saikiai didéja su amziumi [145,147,180]. Sia-
me tyrime tiriamieji atitiko pagal amziy, todél Sis veiksnys neturéjo svarios
jtakos rezultatams. Shah ir bendraaut. akies skys¢io drumstumo padidéjimag
aiSkina akies skyscio baltymy sudéties pasikeitimu ir kraujo — akies skysc¢io
barjero pralaidumo padidéjimu [145,147,181].

Pirmg parg po kataraktos chirurginio gydymo akies skys¢io drumstumas
gali pasiekti 20—30 pc/ms [86,182]. De Maria ir bendraaut. nustaté, kad akies
skys¢io drumstumas padidéja pirmaja para po kataraktos chirurginio gydy-
mo, véliau pamazu mazéja, bet po 6 mén. vis tiek nepasiekia prieSoperacinio
rezultato [86]. Autoriai §j reiSkinj aiSkina iSliekamuoju besimptomiu intra-
okuliniu uzdegimu. Misy tyrime AKG, grupés tiriamiesiems, palyginti su
kontrolés grupés tiriamaisiais, buvo nustatytas didesnis prieSoperacinis akies
skysCio drumstumas. Po kataraktos chirurginio gydymo akies skyscio drums-
tumas reikSmingai padidéjo kontrolin¢je grupéje, o kompensuotosios ir ne-
kompensuotosios AKG grupése reikSmingai nesiskyré nuo prieSoperacinio. |
De Maria ir bendraaut. tyrimg nebuvo jtraukti tiriamieji, sergantys glaukoma,
ir prieSoperacinis akies skysc¢io drumstumas buvo saikiai mazesnis, palyginti
su miisy tyrime nustatytu prieSoperaciniu akies skys¢io drumstumu [86].

De Maria ir bendraaut., tyrime nustate, kad akies skysc¢io drumstumo padi-
d¢jimas ir laipsniskas mazéjimas po kataraktos chirurginio gydymo koreliavo
su centrinio geltonosios démes storio pokyciais 6 ménesiy laikotarpiu [86].

BAK. Sio tyrimo metu buvo nustatyta, kad BAK gali biiti nustatomas
tiek nenaudojanciy, tiek naudojanciy antiglaukominius lasus aSary plevel¢je.
BAK yra naudojamas kaip akiy lasy konservantas, kurio koncentracija svy-
ruoja tarp 0,004-0,02 proc. [183,184]. Didesné koncentracija veikia ragenos
epiteliocity membrang, tod¢l néra naudojama akiy lasuose [63,185]. BAK
taip pat galima rasti nosies purSkikliuose ir inhaliatoriuose [184].

BAK yra veiksmingas antimikrobinis preparatas, veikiamntis prie$ bak-
terijas, virusus ir grybelius [155]. Dél Sios priezasties, BAK yra naudojamas
ir kitose srityse, tokiose kaip tikiné veikla, kosmetika, antibakteriniai muilai,
taip pat gali biiti nustatomas maisto produktuose ir vandenyje [155]. Tai pa-
aiSkina, kodel BAK gali atsidurti tiriamyjy, nenaudojanc¢iy antiglaukominiy
laSy, akiy pavirSiuje.

Remiantis Stevens ir bendraaut. tyrimu, naudojant masiy spektrometro
vaizdus, buvo nustatyta, kad po pakartotinio lasy, turinc¢iy BAK, skyrimo,
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BAK gali biiti nustatomas trabekuliniame tinkle[ 186]. Manoma, kad galimas
ilgalaikis BAK kaupimasis [187]. Desbenoit ir bendraaut. eksperimentiniame
tyrime su triusiais, skiriant dideles BAK dozes (0,2 proc.), BAK kaupimasis
buvo nustatytas ne tik ragenoje, jungingje, bet ir gilesnése struktiirose, pvz.:
odenoje, trabekuliniame tinkle [69]. Baudouin ir bendraaut. tyrime, BAK
buvo nustatytas ne tik priekiniame akies segmente, bet ir uzpakaliniame akies
poliuje ties regos nervu [66]. BAK gali sukelti trumpalaikj akiy uzdegima
pacientams, kuriems anksciau nebuvo skiriami vaistai BAK turintys vaistai
[186]. Siy tyrimu duomenimis, BAK gali patekti j akies viduy.

Siame tyrime BAK buvo tirtas akies priekinés kameros skystyje, ta¢iau
nebuvo nustatytas né viename tirtame méginyje. Tai gali buti susije su akies
skys¢io apykaita. Siuo metu néra duomeny, kokios koncentracijos BAK
gali prasiskverbti pro rageng vieng karta uzlasinus preparaty su BAK. Akies
skyscio apykaita priekin¢je kameroje vyksta 2,4 + 0,6 pl/min, tai yra apie
1,0—1,5 proc. priekinés kameros turio per minut¢ [171,188]. Gali buti, kad dél
mazy BAK koncentracijy ir akies skyscio apykaitos, BAK nebuvo nustatytas
akies skystyje, o literatiiroje apraSytas BAK nustatymas akies audiniuose —
ilgalaikio kaupimosi padarinys.

Geltonosios démeés storiy poky¢iai. Siame tyrime buvo tirti geltonosios
démés sluoksniy storiy pokyciai pries kataraktos chirurginj gydyma ir 6 mén.
po operacijos.

Kol kas néra visuotinai priimtos duomeny bazes, kuri padéty vertinti gel-
tonosios démés storio normatyvus, taciau praktikoje yra vertinama geltono-
sios démés asimetrija ir lyginama su pakartotiniais to paties paciento tyri-
mais [189]. Sergant glaukoma, nustatoma tinklainés gangliniy lgsteliy zitis
ir TNSS degeneracija, todél bendrasis geltonosios storis plon¢ja dél keliy
sluoksniy poky¢iy. Zuvusiy lasteliy vietg kei¢ia neuroglija, kaip pagrindi-
nis nervinés sistemos atsakas ] pazeidima (astroglijos proliferacija, kiiny di-
d¢jimas, ataugy tankéjimas) [190]. Del daugiaveiksniy pokyciy tinklaingje
(geltonojoje démeje ir peripapilingje srityje), glaukomos diagnozé negali biiti
nustatoma vien OKT tyrimo pagalba (kiti pagrindiniai veiksniai — akiplocio
poky¢iai, akisptdis, regos nervo morfologiniai pokyciai).

Literatiiros duomenimis, nekomplikuotos kataraktos operacijos metu didé-
jant IOS, stebimas epizodinis geltonosios démeés sustor¢jimas, priklausantis
nuo operacijos trukmés, praéjus 1 savaitei po kataraktos chirurginio gydymo
[191]. Padidéjes IOS po kataraktos operacijos taip pat didina cistinio geltono-
sios démés paburkimo atsiradimo rizika [192].

Cistinis geltonosios démés paburkimas dazniausiai pasireiskia praéjus
3—4 savaitéms po operacijos iki 3—6 meén po operacijos [193]. Miisy tyrime
né vienam tiriamajam praé¢jus 6 mén. po operacijos cistinis geltonosios démés
paburkimas nebuvo nustatytas.
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Wang ir bendraaut. nustaté, kad geltonosios démes sustoréjimas gali biti
susijes su giliojo tinklainés kraujagysliy sluoksnio parafoveoliniu kraujagys-
liy tankiu, ypac sergant cukriniu diabetu ar esant komplikuotai kataraktos
operacijos eigai [194].

Yoon ir bendraaut. nustate, kad cistinis geltonosios paburkimas gali sukelti
platy spektra pakitimy: nuo cisty, deformuojanciy geltonosios démes kontiira,
silpninanciy regos aStruma, iki besimptomiy geltonosios démés cisty, nede-
formuojanciy geltonosios démés kontiiro ir neturin¢iy jtakos regos astrumui
(mikrocistin¢ geltonosios démes edema) [195]. Miisy tyrime, 6 mén. po ne-
komplikuoto kataraktos chirurginio gydymo, cistiné edema nebuvo stebima
né vienam tiriamajam, tac¢iau buvo nustatytas bendrojo geltonosios démés
storio padidéjimas visy grupiy tiriamiesiems. Kontrolinés ir kompensuoto-
sios AKG grupés tiriamiesiems buvo nustatytas tolygus bendrojo geltonosios
démés storio padidéjimas, o nekompensuotosios AKG grupés tiriamiesiems
— netolygus, kai centrinis, vidinis temporalinis ir nazalinis bei iSorinis vir§u-
tinis kvadrantai nebuvo reik§mingai storesni nei prie§ operacija. Vietiniai ne-
steroidiniai vaistai nuo uzdegimo, pvz., bromfenakas ar nepafenakas, mazina
tinklainés paburkimo rizikg po kataraktos chirurginio gydymo[195]. Misy
atliktame tyrime dalyvavusiems tiriamiesiems nesteroidiniai vaistai nuo uz-
degimo nebuvo skiriami po kataraktos chirurginio gydymo. MisS tyrime da-
lyvavusiesiems buvo skiriamas deksametazono ir chloramfenikolio derinys
(1 mg/2 mg/g). Deksametazono laSai apsaugo nuo geltonosios démés pabur-
kimo $iek tiek maziau negu nesteroidiniai vaistai nuo uzdegimo [196]. Taciau
miisy tyrime nebuvo nustatytas né vienas geltonosios démés paburkimas 6
mén. po kataraktos chirurginio gydymo.

Pukl ir bendraut. nustaté tinklainés sustoréjimag be cistinio komponento
pragjus 6meén. po kataraktos chirurginio gydymo, kuris netur¢jo jtakos regos
aStrumui [197]. Musy duomenys atitiko Pukl ir bendraaut. atlikto tyrimo re-
zultatus. Taip pat, miisy tyrime nustatyta, kad sustoréjimas gali buti tiek tin-
klainés nervinése skaidulose, tiek gangliniy lasteliy sluoksnyje. Kontrolinés
ir kompensuotosios AKG grupiy tiriamiesiems stebimas tolygus bendrojo tin-
klainés storio, o nekompensuotosios AKG grupés tiriamiesiems TNSS buvo
sustoréjes netolygiai (tik vidiniame apatiniame ir nazaliniame kvadrantuose).
Taip gali buti d¢l papildomy mechanizmy, tarp jy ir nekompensuoto 1OS pries
operacijg. Tikslus mechanizmas kol kas néra Zinomas.

Gyslainés storis. Gyslainés storis priklauso nuo amziaus ir vidutiniskai
kiekvienais metais sumazé¢ja apie 3 um [198]. Gyslainés storis taip pat pri-
klauso nuo bendros organizmo biiklés, pvz., hemodializuojamiems pacien-
tams gyslainés storis prie§ hemodializ¢ btuina didesnis negu po hemodializés
[199]. Taip pat buvo nustatyta, kad po hemodializés maz¢ja ir IOS [199].
Gyslainés perfuzija priklauso nuo organizmo hidratacijos [200]. Gyslainés
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perfuzija taip pat priklauso nuo IOS, pvz.: padidejus 10S, didéja periferinés
gyslainés perfuzija Valsalvos manevro metu, atsizvelgiant j autonominés ner-
vy sistemos stimuliacijg [201]. Ziwei Ma ir bendraautoriai nustaté, kad 10S
padidéjus >10 mm Hg, sumaz¢ja gyslainés perfuzija [202].

Misy tyrime gyslainés sustoréjimas 6 mén. po kataraktos chirurginio gy-
dymo buvo nustatytas kontrolinés grupés tiriamiesiems (centriniame, vidi-
niuose temporaliniame ir nazaliniame, iSoriniuose temporaliniame, apaitinia-
me ir nazaliniame kvadrantuose). AKG, grupés tiriamiesiems skirtumo tarp
gyslainés storio pries ir po kataraktos chirurginio gydymo nustatyta nebuvo.
AKG, grupes tiriamiesiems buvo nustatytas vietinis gyslaines suplon¢jimas
centriniame ir vidiniame nazaliniame kvadrantuose. Netolygus gyslainés po-
kytis galéty buti aisSkinamas segmentine gyslainés autoreguliacija.

Gudauskien¢ ir bendraaut. savo tyrime nustaté, kad po nekomplikuotos
kataraktos operacijos tiriamiesiems, sergantiems amzine geltonosios démés
degeneracija, buvo stebimas epizodinis gyslainés sustoréjimas, kuris i pradinj
taska grizo praéjus 3 meén. po operacijos [115]. Chen ir bendraaut. taip pat
nustaté trumpalaikj gyslainés storio padidéjima tiriamiesiems po kataraktos
chirurginio gydymo (iki 3 mén.) [116]. Literatiros duomenimis, po trabeku-
lektomijos stebimas gyslainés storio padidéjimas ir intensyvesné gyslainés
kraujotaka [158,203,204].

OCTA FAZ. Siame tyrime buvo FAZ plotas ir perimetras statistiskai
reikSmingai nesiskyré tarp grupiy pries ir 6 mén. po kataraktos chirurginio
gydymo. Horizontalusis FAZ matmuo prie§ operacija buvo didesnis kontro-
linés grupées tiriamyjy, palyginti su AKG, grupe. Horizontalusis matmuo taip
pat buvo reikSmingai didesnis AKG,_ grupéje prieS kataraktos chirurginj gy-
dyma palyginti su duomenimis 6 mén. po kataraktos chirurginio gydymo.

Literatiros duomenimis, FAZ gali sumazéti po trabekulektomijos [205].
Po trabekulektomijos 10S gali sumazéti >10 mm Hg [205]. Misy tyrime
AKG,_ grupéje I0S sumaz¢jimo vidurkis buvo 8,93 mm Hg — reikSmingas
IOS sumazg¢jimas neturéto jtakos FAZ dydziui.

Remiantis Shiihara ir bendraaut. duomenimis, sveiky zmoniy pavirSinio
kapiliary rezginio FAZ perimetro vidurkis buvo 2,278 £+ 0,418 mm. Misy
tyrime nustatytas pavirSinio FAZ perimetras buvo panasus kaip Shiihara ir
bendraaut., nors tiriamieji buvo vyresnio amziaus.

Remiantis Ghassemi ir bendraaut. duomenimis, sveiky Zzmoniy pavirSinio
kapiliary rezginio FAZ plotas 0,23-0,32 mm? [206], o motery pavirSinio ka-
piliary rezginio plotas didesnis nei vyry. Remiantis tuo paciu tyrimu, sveiky
zmoniy giliojo kapiliary rezginio plotas buvo 0,31-0,40 mm?, motery FAZ
plotas didesnis negy vyry [206]. Miisy tyrimo metu nustatytos panasios FAZ
ploto vertés kaip ir Ghassemi, nors | miisy tyrimg buvo jtraukti vyresni tiria-
mieji. Reikia turéti omenyje, kad referencinés duomeny bazés kol kas néra
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sukurta ir atliekant tyrimg skirtingais OKT-A aparatais, galimi nedideli skir-
tumai.

Didesnis FAZ perimetras susijes ne tik su didesniu FAZ plotu, bet ir su
mazesniu simetriSkumu (netolygumu). FAZ skersmuo dazniau padidéja esant
velyvoms glaukomos stadijoms [207]. Misy atliktame tyrime vyravo 2 sta-
dijos glaukoma sergantys tiriamieji, o 4 stadijos glaukoma sirgo tik vienas
AKG, tiriamasis. Tai gali buiti pagrindine priezastis, kodél FAZ plotas ir peri-
metras miisy tyrime nesiskyré tarp grupiy. Apskritumo indeksas taip pat nesi-
skyre tarp grupiy pries ir 6 mén. po operacijos.

FAZ pokyciai, nors ir nedideli, taciau buvo nustatyti. Horizontalusis pavir-
Sinio kapiliary rezginio matmuo pries§ operacija buvo statistiskai reikSmingai
didesnis AKG,_grupés tiriamiesiems, palyginti su kontrolinés grupés tiria-
maisiais. Taip pat buvo nustatytas didesnis horizontalusis pavirsinio kapilia-
ry rezginio matmuo AKG_ grupés tiriamiesiems prie§ operacija negu pragjus
6 mén. po operacijos. Tai yra ta pati sritis, kurioje buvo nustatytas gyslainés
suplon¢jimas AKG_ grupés tiriamiesiems po kataraktos chirurginio gydymo.
Sie poky¢iai gali bti susije su kraujotakos persitvarkymu sumazéjus I0S.

Kontrolinés grupés tiriamiesiems giliajame kapiliary rezginyje buvo nu-
statytas statistiSkai reikSmingai didesnis horizontalusis FAZ matmuo pries
operacija negu 6 mén. po operacijos. Kitur reikSmingy skirtumy nenustatyta.

Uzakiné akies kraujotaka. Siame tyrime buvo nustatyta, kad visy gru-
piy tiriamiesiems kataraktos chirurginis gydymas netur¢jo ilgalaikio poveikio
AAir CTA grei¢iams. UTKA MSG pries operacijg buvo mazesnis AKG_ gru-
pés tiriamiesiems, palyginti su kontroline grupe. UTKA GDG pries ir 6 mén.
po operacijos buvo mazesnis AKG_ negu kontrolingje grupeje. AKG, UTKA
greiCiai reikSmingai nesiskyré tarp grupiy. Kataraktos chirurginis gydymas
netur¢jo itakos UTKA pasikeitimui po operacijos. Literatiiroje néra daug duo-
meny, ar kataraktos chirurginis turi jtakos uzakinei kraujotakai.

Literatiiros duomenimis, pacientai, kuriems nustatyta katarakta, turéjo ma-
zesnius MSG ir RI, nei katarakta nesergantys tiriamieji [138]. Autoriy nuo-
mone, kataraktos atsiradimas gali biiti susij¢s su akies hipoperfuzija [138].

AKG taip pat yra susijusi su létesne uzakine kraujotaka, ypa¢ AA [208].

Literatiiros duomenimis, CTA GDG mazéjimas gali biiti susijes su AKG
progresavimu [209]. Taip pat, glaukoma serganciyjy CTA ir AA GDG biina
Zemesnis, palyginti su neserganciais tiriamaisiais [210].

Didesnis CTA ir AA RI gali lemti glaukomos progresavima [211].

Pries kataraktos operacijg kontrolinés grupés ir abiejy AKG grupiy AA
MSG ir GDG statistiSkai reikSmingai nesiskyre, taciau buvo stebima tenden-
cija, kad kontrolin¢je grup¢je AA MSG ir GDG buvo didesni. Po operacijos
pragjus 6 meén., §i tendencija isliko.
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Magureanu ir bendraaut. nustaté, kad glaukoma serganciyjy CTA MSG
maz¢jimas maziau negu 17,9 cm/s gali turéti jtakos glaukomos progresavi-
mui [212]. Taciau kiti autoriai nurodo tiek glaukoma serganciyjy, tiek neser-
ganc¢iyjy mazesnius CTA greicius [213].

Uzakinei kraujotakai yra svarbus tiriamojo amzZius, ateroskleroze, padide-
jes kraujosptdis bei hiperlipidemija [214]. Misy tiriamyjy amziaus vidurkis
buvo 73—74 metai. Galima priezastis — AKG sergantiems tiriamiesiems buvo
sglyginai ankstyva glaukomos stadija ir AKG, grupes tiriamyjy 10S buvo
kompensuotas. AKG_ tiriamiesiems buvo nustatytas maZesnis UTKA MSG
pries operacija ir mazesnis GDG po operacijos, palyginti su kontroline gru-
pe. Zeitz ir bendraaut. nustate, kad sumazejes UTKA MSG ir GDG taip pat
yra susijes su glaukomos progresavimu net tada, kai IOS yra kompensuotas
[215]. Taigi, akies kraujotakos sumaz¢jimas gali biiti atskiras glaukomos pro-
gresavimo mechanizmas, nepriklausomas nuo IOS didéjimo.

Visy grupiy VAKS statistiskai reik§mingai nesiskyré prie§ ir 6 mén. po
kataraktos chirurginio gydymo. Visy grupiy VAPS taip pat nesiskyre pries ir
6 mén. po kataraktos chirurginio gydymo. Nors statistinio reik§mingumo ne-
buvo pasiekta, buvo stebima didesnio pooperacinio VAPS tendencija AKG_
grupéje. Kadangi SAKS ir DAKS reikSmingai pries ir po operacijos nesisky-
ré, taciau pagrindinis veiksnys, pakeites VAPS vidurkj, buvo 10S sumazéji-
mas po kataraktos chirurginio gydymo.

Tyrimo ribotumai. Pirmiausia, §is tyrimas yra reliatyviai mazos imties,
taciau, siekiant sumazinti paklaidas, tiriamieji buvo parinkti pagal amziy ir
lyti. Toks derinimas apibrézia musy rezultaty pritaikomuma nedidelei speci-
finei pacienty grupei ir jie negali biiti taikomi bendrajai populiacijai.

Esant uzpakalinei kataraktai, priekiniai lgSiuko sluoksniai gali biiti pavei-
kiami maziau, nei branduolinés arba zievinés kataraktos metu. Ateities ty-
rimuose labai svarbu iSskirti biitent Sig kataraktos grupe, atliekant tolesnius
matavimus.

Taip pat | tyrimg nebuvo jtraukta antihipertenziniy vaisty anamnezé bei
kaklo kraujagysliy buiklé. Tai gali turéti jtakos OKT angiografijos ir akies
kraujotakos duomenims.

DidZioji dalis atlikty tyrimy, kuriuose buvo tirta akies uzakiné kraujotaka
ir glaukoma, pagrindinis démesys buvo skirtas akies kraujotakos pokyciams
dél glaukomos progresavimo. Miisy tyrime nebuvo atliekama funkciné regos
analiz¢, tik morfologiné ir hemodinaminé, todé¢l palyginimai su atliktais tyri-
mais galimi tik i§ dalies.
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ISVADOS

1. Kompensuotgja atviro kampo glaukoma sergantiesiems nustatyta plo-
nesné ragena, plonesnis bendrasis geltonosios démés storis, o nekom-
pensuotosios atviro kampo glaukomos tiriamiesiems - seklesné prieki-
né kamera, siauresnis priekinés kameros kampas, storesnis leSiukas ir
plonesné ragena bei mazesnis uzpakaliniy trumpyjy krumplyno arterijy
maksimalus sistolinis greitis lyginant su glaukoma neserganciais tiria-
maisais. Glaukoma serganciyjy akies skys¢io drumstumas buvo dides-
nis negu kontrolinés grupés tiriamyjy.

2. Sumazeéjes intraokulinis spaudimas, gilesné priekiné kamera, platesnis
priekinés kameros kampas ir padidéjes bendrasis geltonosios démés sto-
ris buvo nustatyti tiek glaukoma sergantiesiems, tiek kontrolinés grupés
tiriamiesiems. Glaukoma neserganciy tiriamyjy gyslainés storis padideé-
jo kompensuotaja atvirojo kampo glaukoma sergan¢iyjy — nepakito, o
nekompensuotaja atviro kampo glaukoma serganciyjy suplonéjo centre
ir paracentraliai. Kontroliniy tiriamyjy akies skysc¢io drumstumas pa-
did¢jo, o glaukoma serganciyjy akies skys¢io drumstumas reikSmingai
nepakito 6 mén. po kataraktos chirurginio gydymo.

3. Kuo didesnis pooperacinis priekinés kameros kampas, tuo zemesnis po-
operacinis intraokulinis spaudimas buvo nustatytas nekompensuotosios
atvirojo kampo glaukomos grupéje. Kompensuotosios atvirojo kampo
glaukomos grupéje intraokulinio spaudimo sumazéjimas po kataraktos
chirurginio gydymo nepriklausé nuo priekinés kameros kampo padidé-
jimo. Geltonosios démés storio padidéjimas po kataraktos chirurginio
gydymo neturéjo sasajy su intraokulinio spaudimo sumazéjimu visose
grupése. Zenkliy akies hemodinaminiy poky¢iy po kataraktos chirurgi-
nio gydymo nebuvo nustatyta, todel ir tiesioginiy ar netiesioginiy pri-
klausomybiy tarp Siy poky¢€iy ir intraokulinio spaudimo nenustatyta.

4. Benzalkonijaus chloridas buvo nustatytas tiek atvirojo kampo glaukoma
serganciyjy, tiek kontroliniy tiriamyjy akiy pavirSiuje. Benzalkonijaus
chlorido nustatymas asary méginiuose neturéjo sasajy nei su akies skys-
¢io drumstumu, nei su OSDI© klausimyno rezultatais. Benzalkonijaus
chlorido nebuvo nustatyta akies priekinés kameros skystyje nei atvirojo
kampo glaukoma sergantiems, nei nesergantiems tiriamiesiems.
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PRAKTINES REKOMENDACIJOS

. Gydytojams, stebintiems pacientus po kataraktos chirurginio gydymo,
svarbu zinoti, kad kataraktos chirurginis gydymas mazina intraokulinj
spaudimg tiek glaukoma sergantiems, tiek nesergantiems pacientams.
Esant nekompensuotai atvirojo kampo glaukomai, galima tikétis di-
desnio intraokulinio spaudimo sumaZzéjimo po kataraktos chirurginio

gydymo.
. Visy sluoksniy tinklainés sustor¢jimas gali biiti stebimas net 6 mén. po

kataraktos chirurginio gydymo, nepriklausomai nuo intraokulinio spau-
dimo pokycio.

. Sekant pacientus po kataraktos chirurginio gydymo, iki 6 mén. gali biti
stebimas padidéjes akies skys¢io drumstumas.

. Benzalkonijaus chloridas gali biiti aptinkamas ant akies pavirSiaus tiek
lasinantiems antglaukominius laSus pacientams, tiek nelasinantiems.
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SUMMARY

INTRODUCTION

Glaucoma is a progressive optic neuropathy which presents in a gradual
optic nerve and vision loss [1]. The purpose of glaucoma treatment is the re-
duction of intraocular pressure, which is the main modifiable risk factor for
glaucoma [2]. Medical treatment of glaucoma is long-term and may last for
a lifetime. Sometimes, even with maximal medical treatment prescribed, the
IOP remains uncontrolled and the optic nerve damage progresses [1].

Sometimes, when medical glaucoma treatment is not enough to control
IOP, the surgical treatment is inevitable. The gold standard for glaucoma sur-
gical treatment is trabeculectomy. The purpose of trabeculectomy is to reach
the target IOP. Cataract develops for more than two thirds of patients 5 years
after the trabeculectomy [3]. Cataract surgery, if performed before trabeculec-
tomy, can also reduce IOP. IOP reduction after cataract surgery varies among
patients [216]. The lens thickness increases with age and reduces intraocular
fluid flow through trabecular meshwork [5]. The exact mechanism of IOP
reduction is still debatable.

This study evaluates the reduction of IOP after cataract surgery and the
relationship of the change with morphological and hemodynamic factors’
change after cataract surgery. The subject groups consisted of cataract pa-
tients with or without open angle glaucoma (OAG). The OAG patients were
then divided into two groups of controlled IOP group (OAG,) and uncon-
trolled IOP group (OAG ).

Purpose

The purpose of the study is to evaluate morphological, hemodynamic and
inflammatory factor changes before and after cataract surgery in patients with
OAG_, OAG, and in glaucoma-free patients. This study also analyzes IOP
change due to morphological, hemodynamic and inflammatory changes after
cataract surgery.

Objectives

1. To evaluate ocular morphological, hemodynamic and inflammatory
factors in cataract patients with or without OAG.

2. To evaluate IOP, morphological, hemodynamic and inflammatory fac-
tor changes after cataract surgery in patients with or without OAG.

3. To evaluate relations of morphological, hemodynamic and inflammato-
ry factors in patients with different OAG clinical course (controlled and
uncontrolled OAG).
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4.

To study the presence of benzalkonium chloride in tears and anterior
chamber fluid in patients with long-term OAG medical treatment.

MATERIALS AND METHODS

The prospective observational case-control study was conducted at the
Lithuanian University of Health Sciences, Kaunas, Lithuania. The Kau-
nas Regional Biomedical Ethics Committee approved all study procedures
(No. BE-2-52) and participants signed an informed consent. The study proto-
col adhered to the principles of the Declaration of Helsinki.

All of the subjects included this study had already been signed for surgical
cataract treatment prior to their involvement. The ratio of the subjects was
3:2:1 in the control group, the OAG_ and the OAG_ groups respectively. The
permittion to use OSDIO questionnaire was obtained from Allergan (USA,
Ireland).

Inclusion and exclusion criteria
Three groups of participants:

1.

3.

OAG_ group: patients who had been diagnosed with cataract and OAG,
treated with medical antiglaucomatous treatment for more than 2 years.
IOP <21 mm Hg (controlled OAG).

OAG, group: patients who had been diagnosed with cataract and OAG,
treated with medical antiglaucomatous treatment for more than 2 years.
IOP >21 mm Hg (uncontrolled OAG).

Control group: cataract patients not diagnosed with OAG.

Inclusion criteria:

l.
2.

3.

4.

5.

Age >40 years.

Subjects were registered for cataract surgery with phacoemulsification
and IOL implantation.

Best corrected visual acuity of > 0.2 Snellen chart and the lens opacifi-
cation did not block the view of the fundus.

Gonioscopically proven open anterior chamber angle (Shaffer’s gra-
ding system, grade 3—4).

The patients read, understood and signed an informed consent form.

Exclusion criteria:

1.
2.

Closed angle glaucoma, congenital glaucoma.

Other ocular pathologies (eg. age-related macular degeneration, prere-
tinal fibrosis, optic nerve pathologies, past intraocular inflammations,
pterygium, diabetes mellitus retinopathy, congenital eye pathologies,
corneal pathology, blocking the view of the fundus).
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(O8]

Ocular trauma, orbital fractures and deformations in the past.

4. Intraocular surgery in the past (trabeculectomy, canaloplasty, corneal
transplantation, vitrectomy) and refractive surgery.

5. Laser procedures (laser trabeculoplasty, laser cyclodestruction).

Systemic uncontrolled conditions (uncontrolled hypertension, systemic

inflammatory diseases).

Type 1 and 2 diabetes mellitus.

Myocardium or cerebral infarction, uncontrolled vascular pathologies.

Oncology, when radiotherapy or chemotherapy was performed.

Pregnant or breastfeeding women.

a

S0 % N

Sample size:

To detect a IOP difference of 2.3 mm Hg, each group had to consist of at
least 14 subjects (o = 0.05, B = 0.1, power 0.9) [216].

Group characteristics

The first visit was before cataract surgery. During the surgery, a sample of
anterior chamber fluid was collected (second visit). The third visit was 6.5
(0.5) months after the surgery.

Table 1. The list of tests and visits

OAG_, OAG_ and control groups
Surgery Before | Day of the surgery |6 months after

Documentation and demographic data + - +
Ocular examination + - +
Best corrected visual acuity (BCVA) + - +
Ocular biometry + - +
10P + - +
Laser flare photometry + - +
Anterior segment OCT + - +
Posterior segment OCT + - +
OCT-A of macula
Retrobulbar circulation (color doppler) + - +
Blood pressure, pulse + - +
OSDI© questionnaire + - +
Schirmer-s test + - +
Tear break up time (TBUT) + - +
Collection of anterior chamber fluid - + -

The first visit’s examination consisted of ophthalmic evaluation, BCVA,
ocular biometry, IOP (Goldmann’s tonometry) laser flare photometry, ante-
rior and posterior segment OCT, OCT-A of the macula, color doppler of the
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ophthalmic circulation, blood pressure and pulse, OSDI© questionnaire. The
second visit was for collection of anterior chamber fluid during the cataract
surgery. During the third visit, all of the tests performed during the first visit
were repeated.

Subjects
N=128
| ] ]
OAG, | [ o0AG, | [ Control
First visit group group group
N=40 | | N=20 | [ N=65
Second visit | N=40 N =20 N =65
Third visit N=29 N=14 N=42

Figure 1. Groups, visits and the number of subjects.

Eight subjects were not invited for a follow-up visit due to the discovery of
ocular pathologies listed in the exclusion criteria (age-related macular degen-
eration, preretinal fibrosis, and vitreomacular traction). Thirty-four subjects
refused to return for a follow-up visit. One subject died.

All of the included subjects underwent an uneventful cataract surgery with
phacoemulsification and IOL implantation (surgeon L.K.). Surgical tech-
nique: temporal incision in clear cornea, capsulorhexis (5.5 mm), hydrodis-
section, lens nucleus phacoemulsification, and cortical mass removal with
irrigation and aspiration. Intraocular lenses.

Documentation and demographic data

Documentation included a study subject’s age, gender, past and present
ocular pathology, past and present systemic pathology, glaucoma history and
medications (active substance and brand name), artificial tears usage and
brand name, eye undergoing the surgery, other medications. Documentation
was conducted on the first and the third visits.

BAK index was calculated according to the formula:

Index (BAK) = Xx1 + Yx2 + Zx2 + Ox0.
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X,Y, Z and Q were BAK concentrations, multiplied by application once
(1), twice (2) or none (0) times daily (BAK concentrations were included
from the drugs’ information pamphlet.

Ophthalmic evaluation

Ophthalmic evaluation was performed and information registered as fol-
lows:

* Eye: Right, left;

* IOP (mm Hg);

» Conjunctiva: normal, injected, other;

» Cornea: clear, other;

* Anterior chamber: shallow, medium depth, deep;

* Iris: normal, hyperemic, other;

* Lens: clear, cloudy;

 Vitreous body: clear, other;

* Macula: normal, other;

* Optic nerve disc: excavation, other.

BCVA was evaluated using the Snellen chart with optimal correction. Oc-
ular biomicroscopy and fundoscopy were performed using Takagi Seiko Co.
LTD (Japan) slit lamp. Ocular fundoscopy was performed with Volk Digital
Wide Field Lens 90D lens. Gonioscopy was performed using Ocular® In-
stt. USA Three Mirror Universal Diagnostic, 18 mm lens. IOP was meas-
ured with Goldmann applanation tonometer. IOP was measured before and 6
months after the surgery. The IOP difference was calculated using formula:

AIOP (mm Hg) = IOP (after surgery, mm Hg) — IOP (before surgery, mm Hg)

Ocular surface evaluation

Subjective and objective ocular surface evaluation was performed on all
the subjects before and 6 months after the surgery.

Subjective ocular surface evaluation was performed using OSDIO ques-
tionnaire. Objective evaluation was performed using the Schirmer’s test and
TBUT.

BAK in tears and anterior chamber fluid

Tear samples were collected with Schirmer’s strips. Anterior chamber flu-
id samples (0.1 ml) were collected during cataract surgery. All of the samples
were kept in —80 °C until further investigation.

Analytical sample preparation was carried out by ultrasonic-assisted ex-
traction. Schirmer’s test paper strips were placed into the vials containing
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I mL of a mixture of methanol and acetonitrile (50/50) and sonicated for
30 min at 40 °C. Extracts were evaporated using nitrogen gas and dry resi-
due was dissolved in 100 pL of acetonitrile. Test samples were assayed by
LC-MS/MS in positive ionization mode using Acquity UPLC H-Class mod-
ule and TQD MS detector (Waters, Milford USA). The 1.7 um ACQUITY
UPLC BEH C18 (50 mm X 2.1 mm) column (Waters, Milford USA) was
used. Methanol containing 0.1 % of formic acid was used as mobile phase.
Schirmer’s strips without tear samples were found to have BAK. Empty strips
were used as negative control. A positive result in tear samples was assumed
when a higher BAK peak area was detected than in empty strips.

Ocular biometry

Ocular biometry was performed with IOLMaster 700 v1.7 (Carl Zeiss
Meditek, Germany), using “phakic” option preoperatively and “pseudopha-
kic” option postoperatively. We included ocular biometry parameters: AL —
axial length (mm), CCT — central corneal thickness (um), ACD — anterior
chamber depth (mm), lens thickness (mm) and IOL thickness (mm). ACD
change was measured postoperative ACD minus preoperative ACD (mm).

Laser flare photometry

Ocular aqueous humour laser flare and cell photometry was performed
using Kowa FM-700 ver. 2.01.200000 (Japan) photometer. Aqueous humour
flare was analysed without pupil dilation [146,147]. Ten measurements were
obtained from each eye and marginal values were eliminated to increase ac-
curacy. Flare count was presented as photon count per millisecond (pc/ms).

Anterior segment OCT

We performed anterior chamber optical coherence tomography (AS-OCT)
(DRI OCT Triton plus (Ver.10.13)) on all of our subjects. AS-OCT was per-
formed in semi-dark conditions without pupil dilation. The anterior chamber
angle (ACA) was scanned at 0° and at 180° three times each side. We per-
formed scans of 90° and 270°, but we did not include them into our study due
to scleral artefacts.

All of the measurements were performed by one grader (G.P.). The intra-ob-
server repeatability of randomly chosen 30 images was excellent (PCC=0.9).

To characterize anterior chamber parameters, we used measurements as
described by Pavlin et al. (AOD500 and AOD750) [150], and Radhakrishnan
et al. (TISA500) [151].

The AS-OCT measurements were performed using Fiji program package
(Figure 2) [149].
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1. AODS500 — angle opening distance at 500 pm from scleral spur. It is a
line beginning at a dot at 500 pm from scleral spur on corneal endothe-
lium, perpendicular to corneal endothelium, ending on iris surface.

2. AOD750 — angle opening distance at 750 pm from scleral spur. It is a
line beginning at a dot at 750 pm from scleral spur on corneal endothe-
lium, perpendicular to corneal endothelium, ending on iris surface.

3. TISA500 — trabecular-iris space area. Circumscribed area where anteri-
or wall is AODS500, posterior wall starts from scleral spur and is parallel
with AODS500, superior wall is corneoscleral surface and inferior wall
is iris surface. TISA750 has similar boundaries with AOD500 replace-
ment by distance 750um from scleral spur.

Figure 2. ACA structures and measurements.

AOD500, AOD750, TISAS00. SS — scleral spur, SC — Schlemm’s canal. (Illustration created
using Clip Studio Paint PRO programme Ver. 1.9.10 ©CELSYS Inc. https://www.clipstudio.
net/en/).

Posterior optical coherence tomography

Macular OCT and OCT angiography (OCTA) were performed using
DRI OCT Triton plus (Ver.10.13). OCT lowest accepted quality margin was
40/100 quality points and OCTA scans were repeated until obtained without
eye movement or blinking artefacts.

The macular OCT scan type was “3D Macula V/H”, which was a 7x7mm
cube scan and allowed to automatically outline RNFL and GCL+ complex
(Figure 3). A 3D macular scan consisted of horizontal scans which allowed
to create a 3D view. The scan rate was approximately 100,000 per second.
Macular OCT tomograms were analyzed using Early Treatment Diabetic
Retinopathy Study (ETDRS-9) grid at 9 different subfields of macula. The
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thickness of RNFL, GCL+, CCL++, the total macular thickness and the cho-
roid thickness were measured automatically in all 9 subfields of ETDRS-9
(Figure 4). Central subfield was at central foveal point 1 mm diameter cir-
cle, at 3 mm diameter circle were superior, temporal, inferior and nasal inner
subfields, at 6mm diameter circle were superior, temporal, inferior and nasal
outer subfields.
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Figure 3. Macular OCT.

Macular layers marked on the right. A — the total thickness of the macula, B — retinal nerve
fiber layer (from internal limiting membrane to the interface between retinal nerve fiber layer
and ganglion cell layer), C — GCL++ layer (from internal limiting membrane to the interface
between inner plexiform layer), D — GCL+ layer (from the interface between retinal nerve
fiber layer and ganglion cell layer to the interface between inner plexiform layer and inner
nuclear layer). E — choroid thickness (from retinal pigment epithelium to the interface betwe-
en choroid and sclera). Left — ETDRS-9 segments and thickness of the measured layer (um).
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Figure 4. Superficial capillary layer OCT-A. FAZ perimeter,
horizontal and vertical diameters.

Fiji program package (Version 2.1.0/1.53¢c) was used for OCT-A image
evaluation [149]. One examiner (G.P.) manually measured OCT-A FAZ area
(mm?), FAZ perimeter (mm), FAZ vertical and horizontal diameter (mm), and
the total count of terminal macular vessels. The intra-observer repeatability
of 30 randomly chosen tomograms was excellent (Pearson’s correlation co-
efficient (PCC) = 0.9). The scale was 71.11 pixels/mm, knowing the size of
the tomogram (4.5%4.5 mm, 320x320 pixels), FAZ area was measured con-
necting the terminal points of vessels which form the FAZ. Horizontal and
vertical diameters were measured at the largest points of the FAZ horizontally
and vertically. Terminal vessel counts were the number of terminal vessels
that form vessel circle around the FAZ.

Optical coherence tomography angiography of macula

OCT angiography (OCTA) was performed using DRI OCT Triton plus
(Ver.10.13). Fiji program package (Version 2.1.0/1.53c) was used for OCTA
image evaluation. One examiner (G.P.) manually measured OCTA FAZ
area (mm?), FAZ perimeter (mm), FAZ vertical and horizontal diameter
(mm), and the total count of terminal macular vessels (Figure 4). The intra-
observer repeatability of 30 randomly chosen tomograms was excellent
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(Pearson’s correlation coefficient (PCC) = 0.9). The scale was 71.11 pixels/
mm, knowing the size of the tomogram (4.5%4.5 mm, 320x320 pixels), FAZ
area was measured connecting the terminal points of vessels which form the
FAZ. Horizontal and vertical diameters were measured at the largest points of
the FAZ horizontally and vertically. Terminal vessel counts were the number
of terminal vessels that form vessel circle around the FAZ.

Retrobulbar circulation
Color doppler ultrasound imaging is a noninvasive test to estimate blood
flow through retrobulbar vessels. The test was performed using color dop-
pler (Accuvix, South Korea). The probe of 7.5 MHz was used on a closed
eye’s upper lid. Registered signals were from ophthalmic artery (OA), central
retinal artery (CRA), and short posterior ciliary arteries (SPCA). Measured
parameters were peak systolic velocity (PSV), end diastolic velocity (EDV)
and resistance index (RI). After the test, blood pressure (mm HG) and heart
rate (bpm) were measured with the electronic blood pressure monitor (Om-
ron, Japan).
Measurements:
1. PSV — peak systolic velocity — maximum detected velocity during one
pulse-wave (cm/s).
2. EDV - end diastolic velocity — minimum detected velocity during one
pulse-wave (cm/s).
3. RI— Pourcelot resistance index used to evaluate peripheral vessels resi-
stance distally from the measurement site.

RI was calculated according to formula:
RI=(PSV - EDV)/ PSV.
Mean ocular perfusion pressure (MOPP) was calculated according to for-
mula:
MOPP = (2/3)(mean arterial pressure — IOP).

Statistical analysis

Statistical analysis was performed using SPSS v23.0 program package
(Armonk, NY: IBM Corp). Graphs were made using SPSS program pack-
age (Armonk, NY: IBM Corp) and Microsoft Word (v.16.16.27). We used
Student’s T test and Bonferroni criterion to compare normally distributed
independent samples, Mann-Whitney U and Kruskal — Wallis test for non-
parametric independent samples, Spearman’s rho correlation coefficient for
rank-order correlations in nonparametric samples. PCC was used for two
quantitative continuous variances. Fisher’s exact test was used to compare
two independent small samples (2x2). The Wilcoxon test was used for two
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dependent samples. McNemar’s test was used for two paired nominal sam-
ples.
P < 0.05 was considered statistically significant.

RESULTS

Group characteristics

A total of 128 subjects were included in the study; 8 subjects were exclud-
ed from the study. Demographic data are presented in Table 2. The groups
were matched according to age and gender. Age had a normal distribution.

Table 2. Demographic data

OAG, group | OAG, group | Control group
n =40 n=20 n =60 P
Gender, male (%, n) 40.0 %. 40.0 %. 40.0 %. ~0.05
n=16 n =8 n=24
Age, mean (SD), min and max | 73.55 (6.6) 73.25 (6.9) 74.03 (6.4) ~0.05
(58-86) (58-86) (59-88)
Eyes 40 20 60 -

SD — standard deviation. OAGc, OAGu and control groups were matched with a ratio of
2:1:3, respectively.

Control group subjects did not have OAG, therefore, did not take antiglau-
comatous medications. OAG, group subjects received statistically signifi-
cantly more different antiglaucomatous compounds compared to the OAG,
group. OAG_ group subjects were prescribed statistically significantly more
different bottles of medications, compared to the OAG_ group . While pros-
taglandin analogues were found to be used as often in both groups, carbonic
anhydrase inhibitors, beta blockers, and alpha-2 agonists were used more of-
ten in the OAG, group (Table 3). BAK index distribution in groups showed
in Figure 5.

Table 3. Distribution of glaucoma medications in groups

OAG,_ group | OAG, group | Control group
n=40 n=20 n =60 P

Antiglaucomatous
compounds per day

0 0 0 60 w2 _

1 14 0 0 X11;153'69'

2 17 3 0 :

3 4 5 0 p <0.001

4 5 12 0
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Continuation of Table 3

OAG,_ group | OAG, group | Control group
n=40 n =20 n =60 P

Antiglaucomatous me-
dication bottles per day

0 0 0 60 *y*=25.02

1 28 2 0 lls = 2.

2 9 8 0 p <0.001

3 3 10 0
Prostaglandin
analogues (%) 77.5% (n=31)|85.0% (n=17) 0% *p=0.734
Beta blockers (%) 70.0 % (n=28) | 100 % (n = 20) 0% *p = 0.005
Alfa-2 agonists (%) 20.0% (n=18) | 75 % (n=15) 0% *p <0.001
Carbonic anhydrase o _ o _ o %
inhibitors (%) 27.5% (mn=11)]90.0 % (n = 18) 0% p <0.001
Artificial tears using ¥’ =5.263
ratio (%) 350% (n=14)| 35.0% (n=17) | 16.6 % (n=10) lls=2.

p=0.081

Total number of drops
per day (SD) 2.7(1.7) 4.7 (1.6) 0.4 (0.8) p <0.001
BAK index, mean (SD)| 0.023 (0.017) | 0.051 (0.028) | 0.0005 (0.003) | p <0.001

Asterisk (*) marks data where only the OAG_ and the OAG, groups were compared as the
control group was initially different. Statistically significant measurements marked in bold.
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Figure 5. BAK index in groups.
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BAK index mean was statistically significantly different in all groups.
BAK index mean was the highest in the OAG_ group and the lowest in the
control group (p <0.001). Circles in the graph represent more than one meas-
urement if the measurement values are the same.

Ophthalmic evaluation

All of the included participants were diagnosed with cataract. The mean
(SD) BCVA was 0.47 (0.23) in the control group, 0.44 (0.27) in the OAG,
group, and 0.54 (0.24) in the OAG_ group (p = 0.240). All of the participants
had gonioscopically proven open anterior chamber angle. The stage of glau-
coma was confirmed by medical documentation (Table 4).

Table 4. Stages of glaucoma in OAG_ and OAG  groups

Stage of glaucoma OAG,_ group OAG, group p
Stage I 22.5% (n=9) 20.0% (n=4)
Stage 11 67.5 % (n=27) 60.0 % (n=12) P = 2.440
Stage I1I 7.5% (n=3) 20.0% (n=4) df=3
Stage IV 25%(m=1) 0 % (n = 0) p=0.486
40 20

Distribution of glaucoma stages was not statistically different in OAG_ and
OAG, groups (p = 0.486).

Subjective and objective evaluation of the ocular surface

Subjective evaluation of the ocular surface

According to the result of OSDIO questionnaire, dry eye disease (DED)
distribution did not differ between groups prior to cataract surgery (x> =7.467,
df = 6, p = 0.280). OSDI© questionnaire results are presented in Table 5.
DED distribution did not differ statistically significantly between groups pri-
or to cataract surgery.

Table 5. Interpretation of OSDIO questionnaire results prior to cataract sur-
gery
Interpretation of

OSDIO question- | OAG_ group OAG,_ group Control group p
naire results

Normal ocular
surface ! 325%Mm=13) | 45.0%(n=9) |51.7% (n=31)

Mild DED 150 % Mm=6) | 200%(n=4) | 183%@n=11)| X =7467
Moderate DED | 22.5% (n=9) | 150%(n=3) | 67% (=4 | S
Severe DED 30,0% (n=12) | 20.0% (n=4) |23.3% (n=14)

100 % 100 % 100 %
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OSDI©O questionnaire results mean (SD) prior to cataract surgery in the
OAG, group was 23.4 (17.6), in the OAG group — 19.3 (16.9), in the control
group — 17.9 (18.2). The results were not statistically significantly different
between the groups (p = 0.176).

Ocular symptoms’ subscale results mean (SD) was 24.4 (23.5) in the OAG,
group, 19.0 (19.9) in the OAG, group, and 17.4 (19.1) in the control group.
The results were not statistically significantly different between the groups
(p=0.314).

Vision-related function’s subscale results mean (SD) was 29.4 (33.7) in the
OAG_ group, 12.5 (16.0) in the OAG, group, and 20.7 (24.7) in the control
group. The results were not statistically significantly different between the
groups (p = 0.159).

Environmental triggers’ subscale results mean (SD) was 20.0 (24.7) in the
OAG, group, 25.2 (25.7) in the OAG, group, and 18.3 (28.0) in the control
group. The results were not statistically significantly different between the
groups (p = 0.387).

Prior to the surgery, 55.8 % (n = 67) of all of the participants had symp-
toms associated with DED.

According to the result of OSDI©O questionnaire, dry eye disease (DED)
distribution did not differ between the groups 6 months after cataract surgery
(x> = 8.015, df = 6, p = 0.237). OSDI© questionnaire results 6 months after
cataract surgery are presented in Table 6. DED distribution did not differ sta-
tistically significantly between the groups 6 months after cataract surgery.

Table 6. Interpretation of OSDIO questionnaire results 6 months after cata-
ract surgery

Interpretation of
OSDI© question-
naire results
Normal ocular

surface

OAG, group OAG, group Control group p

37.9%m=11)| 188% (m=3) | 40.0% (n=16)

Mild DED 103% (n=3) | 37.5%@n=6) | 30.0% (n=12) de:fﬁ-%w
Moderate DED | 27.6% (n=8) | 250%m=4) | 200%@m=8) | < 0937
Severe DED 241% m=7)| 18.8% (n=23) 10.0 % (n=4) '

100 % 100 % 100 %

OSDI© questionnaire results mean (SD) 6 months after cataract surgery
was 23.4 (17.4) in the OAG_ group, 20.8 (12.0) in the OAG, group, and 17.1
(13.0) in the control group. The results were not statistically significantly
different between the groups (p = 0.211).
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Ocular symptoms’ subscale results mean (SD) was 24.4 (23.7) in the OAG,
group, 9.1 (14.3) in the OAG group, and 16.3 (15.1) in the control group. The
results were not statistically significantly different between the groups (p =
0.513).

Vision-related function’s subscale results mean (SD) was 28.6 (20.4) in the
OAG, group, 16.5 (14.4) in the OAG, group, and 18.9 (20.4) in the control
group. The results were not statistically significantly different between the
groups (p = 0.194).

Environmental triggers’ subscale results mean (SD) was 19.3 (22.8) in the
OAG;_ group, 25.5 (23.3) in the OAG, group, and 16.7 (20.1) in the control
group. The results were not statistically significantly different between the
groups (p = 0.483).

Six months after cataract surgery, 64.7 % (n = 65) of all of the participants
had symptoms associated with DED. Even though before surgery 55.8 % of
participants experienced symptoms associated with DED, the difference after
cataract surgery was not statistically significant (p = 0.523).

The total OSDI©O questionnaire results mean before and 6 months after
cataract surgery did not differ significantly (p = 0.897).

Objective evaluation of the ocular surface

Prior to cataract surgery, Schirmer’s test results mean (SD) was 10.7 (9.2)
mm in the OAG_ group, 12.3 (9.3) mm in the OAG_ group, and 11.5 (9.0) mm
in the control group. The Schirmer’s test results were not statistically signifi-
cantly different between the groups (p = 0.657).

The TBUT mean (SD) prior to cataract surgery was 8.7 (5.1) s in the OAG,
group, 9.3 (4.7) s in the OAG group, and 8.9 (5.0) s mm in the control group.
The TBUT results were not statistically significantly different between the
groups (p = 0.887).

The statistically significant weak negative correlation was found in the
OAG, group between Schirmer’s test result and OSDI© questionnaire result
(p =-0.421, p = 0.007). Other groups did not show statistically significant
correlations between these measurements.

The statistically significant moderate positive correlation was found in
the OAG_ group between Schirmer’s test result and TBUT result (p = 0.539,
p = 0.014). Other groups did not show statistically significant correlations
between these measurements.

Six months after cataract surgery, Schirmer’s test results mean (SD) was
13.3 (7.5) mm in the OAG_ group, 10.9 (9.3) mm in the OAG group, and 13.7
(10.9) mm in the control group. The Schirmer’s test results were not statisti-
cally significantly different between the groups (p = 0.657).
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Six months after cataract surgery, the TBUT mean (SD) was 8.1 (4.3) s
in the OAG_ group, 8.9 (4.3) s in the OAG_ group, and 9.0 (3.9) s mm in the
control group. The TBUT results were not statistically significantly different
between the groups (p = 0.877).

Schirmer’s test results and TBUT results did not correlate in all groups 6
months after cataract surgery.

Schirmer’s test results and TBUT results did not differ between groups
before and six months after cataract surgery.

IOP changes six months after cataract surgery
IOP results showed in Table 7 and Figures 7—10.

Table 7. IOP changes 6 months after cataract surgery

Minimum Maximum

Group I0P Mean SD
value value
Before surgery 12.0 20.0 15.8 2.1
OAGc group After surgery 7.0 16.0 12.1 2.0
IOP change -7.0 0 -3.7 1.7
Before surgery 21.0 28.0 24.4 3.3
OAGu group After surgery 10.0 22.0 14.6 3.6
IOP change —-16.0 -2.0 -8.9 4.2
Before surgery 11.0 20.0 14.9 2.4
Control group After surgery 7.0 17.0 13.1 2.0
IOP change —7.0 3.0 -1.5 2.1

IOP before cataract surgery did not differ between the control group and
the OAG, group (p = 0.322). IOP in the control group before cataract sur-
gery was statistically significantly lower than in the OAG_ group (p <0.001).
Even though IOP did not differ between the control group and OAG, group,
a tendency of higher IOP was found in the OAG_ group. IOP in the OAG,
group was statistically significantly lower than in the OAG_ group (p <0.001)
(Figure 6).
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Figure 6. IOP before cataract surgery in all groups.
Asterisk (*) marks statistically significantly higher IOP (p < 0.001).

IOP six months after cataract surgery was statistically significantly lower
in the OAG,_ group than in the OAG, group (p = 0.039). IOP after surgery
did not differ between the control group and the OAG_ group (p > 0.05). I[OP
after surgery did not differ between the control group and the OAG, group
(p > 0.05) (Figure 7).
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Figure 7. IOP 6 months after cataract surgery in OAG, OAG, and control
groups.

Asterisk (*) marks statistically significantly lower IOP in the OAG,_ group than in the OAG
group (p <0.001).

IOP change in the control group was statistically significantly lower than
in the OAG, group (p = 0.001), IOP change in the OAG_ group was statisti-
cally significantly lower than in the OAG_ group (p = 0.018). IOP change in
the control group was statistically significantly lower than in the OAG group
(p <0.001) (Figure 8).
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Figure 8. IOP change 6 months after cataract surgery in all groups.
Highest negative IOP change was found in the OAG  group (*) (p = 0.018).

A strong negative correlation was found between IOP before cataract sur-
gery and IOP change 6 months after cataract surgery. The higher the IOP
before cataract surgery, the higher the negative IOP change 6 months after
cataract surgery (p =—0.706, p <0.001) (Figure 9).
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Figure 9. Correlation between IOP before cataract surgery
and IOP change 6 months after cataract surgery.
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Ocular biometry before and 6 months after cataract surgery
Ocular biometry was performed before cataract surgery (Table 8).

Table 8. Ocular biometry before cataract surgery in all groups

Before Surgery OAG,_ group | OAG, group | Control group
Axial length, mean (SD), mm 22.87(1.2) | 23.18(0.8) 23.28 (1.2)
Anterior chamber depth, mean (SD), mm 2.92(0.3) 2.66 (0.3) 2.95(0.3)
Lens thickness, mean (SD), mm 4.71 (0.3) 4.95(0.3) 4.62 (0.4)
Corneal spherical equivalent, mean (SD), D| 44.02 (1.5) | 44.36 (1.0) 43.75 (1.1)
Central corneal thickness, mean (SD), pm | 534.95 (30.7) | 530.35 (25.2) | 565.15 (42.2)

Axial length did not differ significantly between all groups (p = 0.671).

Anterior chamber depth in the OAG, group (2.66 (0.3) mm) was sta-
tistically significantly lower than in the control group (2.95 (0.3) mm)
(p = 0.001), and in the OAG,_ group (2.92 (0.3) mm) (p = 0.006). Anterior
chamber depth did not differ significantly between the OAG_ group and the
control group (p = 0.900).

Lens thickness was statistically significantly higher in the OAG, group
(4.95 (0.3) mm) than in the OAG_ group (4.71 (0.3) mm), and in the control
group (4.62 (0.4) mm) (p = 0.033). Lens thickness did not differ between the
OAG, group and the control group (p = 0.386).

Central corneal thickness was statistically significantly lower in the OAG
group (530.35 (25.2) um) than in the control group (565.15 (42.2) um)
(p <0.001). Central corneal thickness was also statistically significantly low-
er in the OAG_ group (530.35 (25.2) um) than in the control group (534.95
(30.7) pm) (p <0.001). Central corneal thickness did not differ between OAG
and OAG groups (p = 0.539).

Spherical equivalent before cataract surgery did not differ between all
groups (p > 0.05).

Ocular biometry was repeated 6 months after cataract surgery (Table 9).

Table 9. Ocular biometry 6 months after cataract surgery in all groups

Six months after surgery OAG,_ group | OAG, group | Control group
Axial length, mean (SD), mm 22.86 (1.2) | 23.21(0.8) 23.19 (1.2)
Anterior chamber depth, mean (SD), mm 4.50 (0.3) 5.08 (0.1) 4.66 (0.4)
Lens thickness, mean (SD), mm 0.81(0.20) | 0.77 (0.04) 0.85 (0.20)
Corneal spherical equivalent, mean (SD), D | 43.99 (1.7) | 44.53 (1.2) 43.64 (1.2)
Central corneal thickness, mean (SD), pm | 533.07 (27.0) | 530.07 (22.3) | 561.79 (47.1)
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Axial length did not differ significantly between the groups 6 months after
cataract surgery (p = 0.285).

A statistically significantly shorter axial length was found in the control
group 6 months after cataract surgery compared to the axial length before
surgery (p < 0.001). However, a similar difference was not found in OAG,
and OAG groups (p > 0.05).

Anterior chamber depth increased in all groups after cataract surgery
(p <0.001). The OAG, group showed statistically significantly higher anteri-
or chamber depth in comparison with the OAG_ group (p < 0.001).

The thickness of intraocular lenses did not differ between the groups
(p = 0.468).

Central corneal thickness was statistically significantly lower in the OAG,
group (533.07 (27.0) um) than in the control group (561.79 (47.1) um)
(p =0,011). Central corneal thickness was also statistically significantly low-
er in the OAG_ group (530.07 (22.3) um) than in the control group (561.79
(47.1) pm) (p = 0.038). Central corneal thickness did not differ between OAG,
and OAG_ groups (p > 0.05). Central corneal thickness did not differ before
cataract surgery and 6 months after cataract surgery in all groups (p > 0.05).

Spherical equivalent did not differ between all groups 6 months after
cataract surgery (p > 0.05). Spherical equivalent also did not differ in all
groups before and 6 months after cataract surgery (p > 0.05).

Laser flare photometry

Laser flare photometry was performed before cataract surgery and 6
months after cataract surgery.

Aqueous humour flare mean (SD) before cataract surgery was 18.52 (9.0)
(pc/ms) in the OAG, group, 15.8 (5.5) in the OAG, group, and 10.15 (4.5)
(pc/ms) in the control group. Aqueous humour flare mean in the control group
was statistically significantly lower than in the OAG_ group and in the OAG
group (p <0.001). Aqueous humour flare did not differ significantly between
the OAG,_ group and the OAG, group (p = 0.779) (Figure 10).

110



50.00
40.00

30.00 —

20.00 — .
10.00 — %

mean, 95 % CI

Flare (pc/ms) before cataract surgery,

0.00 F | I |
OAG-c group OAG-ugroup  Control group
Group

Figure 10. Aqueous humour flare before cataract surgery in all groups.

Aqueous humour flare was statistically significantly lower in the control group (*) (p <0.001).

After cataract surgery, aqueous humour flare mean (SD) was 19.5
(10.6) pc/ms in the OAG, group, 17.8 (4.7) pc/ms in the OAG, group, and
12.69 (4.0) pc/ms in the control group. Aqueous humour flare mean in the
control group was statistically significantly lower than in the OAG_ group and
in the OAG, group (p < 0.001). Aqueous humour flare did not differ signifi-
cantly between the OAG_ group and the OAG group (p = 0.770) (Figure 11).
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Figure 11. Aqueous humour flare 6 months after cataract surgery in all
groups.

Aqueous humour flare mean in the control group(*) was statistically significantly lower than
in the OAG_ group and in the OAG, group (p < 0.001).

Aqueous humour flare was statistically lower in the control group before
cataract surgery than 6 months after cataract surgery (p = 0.004). Aqueous
humour flare did not differ significantly before and 6 months after cataracts
surgery in OAG_and OAG, groups (p > 0.05).

Aqueous humour flare before cataract surgery had a moderate posi-
tive correlation with a number of different medications used to treat OAG
(p=0.546, p < 0.001) (Figure 12). Aqueous humour flare was also found to
have a moderate positive correlation with BAK index (p = 0.407, p < 0.001)
(Figure 13). Six months after cataract surgery, aqueous humour flare was
found not to correlate with the number of OAG medications and BAK index.
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Figure 12. Correlation between aqueous humour flare and a different num-
ber of OAG medications used.

Aqueous humour flare before cataract surgery had a moderate positive cor-
relation with a number of different medications used to treat OAG (p = 0.546,
p <0.001). All groups are shown as a single sample.
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Aqueous humour flare was also found to have a moderate positive correla-
tion with BAK index (p = 0.407, p <0.001). All groups are shown as a single
sample.

Benzalkonium chloride in tear and anterior chamber fluid samples

Benzalkonium chloride in tear samples

Samples with Schirmer’s test of more than 5 mm were included in the
following evaluation.

An empty sample — a sample with Schirmer’s test, but without tear sample.
BAK is used as a preservative in numerous medical compounds [155]. It was
also found in empty Schirmer’s strips. BAK was not marked in the descrip-
tion of Schirmer’s strips.

A positive sample — a sample which shows a higher BAK curve after ex-
amination compared to an empty sample.

A total of 54 samples were examined. OAG_ and OAG_ groups were pre-
sented as a single sample. BAK presence ratio did not differ between OAG
and control groups (Table 10).

Table 10. BAK in OAG and control groups

BAK sample OAG group Control group p
Positive sample 11 (50.0 %) 9 (26.5 %) ¥ =3.221,
Negative sample 11 (50.0 %) 25 (73.5 %) df=1,
Total 22 34 p=0.092

BAK presence ratio did not differ between OAG and control groups. The
difference was not statistically significant; however, a tendency was observed
to more likely find a positive BAK sample in the OAG group.

Statistically significant correlations were not found between BAK tear
samples, OSDI© result and aqueous humour flare.

Benzalkonium chloride in anterior chamber fluid

A total of 83 samples were successfully collected. None of the samples
contained BAK.

The main reasons why anterior chamber fluid was not collected for other
subjects were low anterior chamber volume, shallow anterior chamber and
unfortunate anatomic variants of the orbit (deep orbit, high frontal or zygo-
matic bones).

The main goal of collecting anterior chamber fluid was not to disrupt the
normal course of the surgery, not to lose anterior chamber depth because it
could lead to complications. Loss of anterior chamber depth can lead to de-
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creased intraocular pressure and iridocorneal contact, making manipuliations
inside the eye dangerous.

Changes of the anterior chamber angle

Anterior chamber angle (ACA) was measured before (Table 11) and 6
moths after (Table 12) cataract surgery in AS-OCT images. Measurements
were AOD500, TISA500 and AOD750 in nasal and temporal quadrants.
Visual representation of anterior chamber anatomy’s change presented in
Figure 14.

Table 11. AODS500, TISA500 and AOD750 before cataract surgery in all gro-

ups

Before surgery OAG_group | OAG, group | Control group
AOD500, nasal quadrant (mm) 0.39 (0.20) 0.33 (0.10) 0.43 (0.20)
(0.14-0.88) (0.10-0.54) (0.04-0.91)
AODS500, temporal quadrant (mm) 0.39 (0.1) 0.34 (0.1) 0.42 (0.2)
(0.08-0.65) (0.12-0.52) (0.04-0.82)
AODS500, mean, (mm) 0.39 (0.1) 0.33(0.14) 0.43 (0.17)
TISA500, nasal quadrant (mm) 0.15 (0.06) 0.15(0.4) 0.16 (0.07)
(0.04-0.37) (0.05-0.22) (0.03-0.33)
TISA500, temporal quadrant (mm) 0.15 (0.05) 0.15 (0.04) 0.15 (0.05)
(0.02-0.28) (0.06-0.22) (0.03-0.28)
TISA500, mean, (mm) 0.15 (0.05) 0.15 (0.05) 0.15 (0.05)
AOD750, nasal quadrant (mm) 0.52 (0.16) 0.48 (0.13) 0.57 (0.23)
(0.19-0.87) (0.29-0.69) (0.26-1.14)
AOD750 temporal quadrant (mm) 0.51 (0.16) 0.44 (0.13) 0.55(0.22)
(0.21-0.95) (0.14-0.70) (0.46-1.12)
AOD750, mean, (mm) 0.52 (0.2) 0.46 (0.1) 0.56 (0.2)

Measurements, mean (SD), minimum and maximum values.

Before surgery, AOD500 mean was statistically significantly higher in the
control group than in the OAG_ group (p = 0.011). Before surgery, AOD750
was also statistically significantly higher in the control group than in the
OAG, group (p = 0.005). TISA500 did not differ between control and OAG,
groups before cataract surgery (p = 0.488). AOD500, AOD750 and TISA500
did not differ between control and OAG, groups before surgery (p > 0,05).

Table 12. AOD500, TISA500 and AOD750 6 months after cataract surgery
in all groups

6 months after surgery OAG,_ group OAG, group | Control group
AODS500, nasal quadrant (mm) 0.59 (0.14) 0.66 (0.17) 0.66 (0.18)
(0.39-0.93) (0.35-1.09) (0.39-1.15)
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Continuation of Table 12

6 months after surgery OAG,_ group OAG_ group |Control group
AODS500, temporal quadrant (mm) 0.61 (0.18) 0.65 (0.23) 0.67 (0.19)
(0.35-1.10) (0.34-1.01) (0.32-1.03)
AOD500, mean, (mm) 0.60 (0.15) 0.65 (0.23) 0.67 (0.18)
TISA500, nasal quadrant (mm?) 0.21 (0.04) 0.23 (0.08) 0.23 (0.05)
(0.15-0.28) (0.14-0.41) (0.11-0.38)
TISA500, temporal quadrant (mm?) 0.22 (0.05) 0.23 (0.09) 0.23 (0.06)
(0.12-0.41) (0.14-0.39) (0.09-0.38)
TISA500, mean, (mm?) 0.22 (0.04) 0.23 (0.9) 0.23 (0.05)
AOD750, nasal quadrant (mm) 0.77 (0.2) 0.81(0.27) 0.83 (0.22)
(0.47-1.45) (0.43-1.28) (0.47-1.65)
AOD750 temporal quadrant (mm) 0.80 (0.23) 0.88 (0.39) 0.88 (0.23)
(0.45-1.41) (0.44-1.57) (0.50-1.53)
AOD750, mean, (mm) 0.78 (0.19) 0.85(0.33) 0.86 (0.22)

Mean (SD), minimum and maximum value.

AOD500, AOD750 and TISAS00 did not differ between the groups 6
months after cataract surgery (p > 0.05).

Figure 14. ACA before (left) and 6 months after (right) phacoemulsification
and IOL implantation.

The orientation of tomograms was adjusted for demonstrational purposes. Both of the sides
represented temporal tomogram of the right eye pre- (left) and postoperatively (right). The
lining point in both tomograms was the scleral spur (SS). Preoperatively, iris had more up-
ward orientation than postoperatively. The ACA was open pre- and postoperatively. (Images
acquired with DRI OCT Triton plus (Ver.10.13). Final image was finished using ImagelJ pro-
gram and Clip Studio Paint PRO program Ver. 1.9.10 ©CELSY'S Inc. https://www.clipstudio.
net/en/).
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Preoperative ACA measurements did not correlate with preoperative IOP
in all groups (p > 0.05).

Six months after cataract surgery, IOP in OAG group was found to have
statistically significant correlations with the following measurements:

* AODS500 in nasal quadrant (p =—0.593, p = 0.025)

* AODS500 in temporal quadrant (p =-0.702, p = 0.005)

* TISAS500 in nasal quadrant (p =-0.544, p = 0.044)

* TISAS500 in temporal quadrant (p =-0.551, p=0.041)

* AOD750 in nasal quadrant (p =—0.560, p =0.037)

* AOD750 in temporal quadrant (p =—-0.897, p <0.001)

Statistically significant correlations were not found between OAG  and
control groups’ ACA measurements and IOP 6 months after cataract surgery
(p > 0.05).

Posterior segment optical coherence tomography

Posterior segment OCT was performed on all participants before and 6
months after cataract surgery. The results are presented as EDTRS-9 chart
with the thickness of a measured layer (um) in each subsegment.

Results before cataract curgery

The total thickness of the macula. The total thickness of the macula did
not differ statistically significantly between control and OAG,_ groups in cen-
tral, inner superior and inner temporal subsegments (p > 0.05). In all other
subsegments, the total thickness of the macula was lower in the OAG_ group
than in the control group (p < 0.05). Statistically significant differences of the
total macula thickness in all subsegments were not found in the OAG  group
compared to the control group (Figure GTA 15-1)

Retinal nerve fiber layer (RNFL). Central ETDRS-9 subsegment was
not statistically significantly different in all groups (p > 0.05). RNFL was
statistically significantly lower in the OAG, group compared to the control
group in all remaining subsegments, except for the inner superior subsegment
(p <0.05). RNFL in the OAG_ group did not differ statistically significantly in
comparison with the control group in all remaining subsegments, except for
the outer temporal, the outer inferior and the outer nasal subsegments (Figure
15-2).

Ganglion cell layer ++ (GCL++). Central ETDRS-9 subsegment was not
statistically significantly different in all groups (p > 0.05). GCL++ layer was
statistically significantly higher in all remaining ETDRS—9 subsegments in
the control group compared to OAG_ and OAG, groups (p < 0.05). GCL++
layer was not statistically significantly different in all ETDRS—-9 subsegments
comparing OAG_and OAG_ groups (p > 0.05). (Figure 15-3).
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Ganglion cell layer + (GCL+). Central ETDRS-9 subsegment was not
statistically significantly different in all groups (p > 0.05). GCL+ layer thick-
ness was statistically significantly lower in all of the inner ETDRS-9 subseg-
ment in OAG_ and OAG_ groups compared to the control group (p < 0.05).
GCL+ layer was statistically significantly lower in the OAG_ group compared
to the control group in the outer superior, the outer temporal and the outer na-
sal subsegments (p < 0.05). GCL+ layer was statistically significantly lower
in the OAG_ group in comparison with the control group in the outer inferior
and the outer nasal subsegments (p < 0.05). (Figure 15-4)

Choroidal thickness. Choroidal thickness did not differ significantly in
all ETDRS-9 subsegments in all groups (Figure 15-5).
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Figure 15. Graphical visualization of ETDRS-9 subsegments and retinal
layers before cataract surgery in all groups.

A—C total macular thickness, D-F RNFL thickness, G-I GCL++ thickness, GCL+ thickness,
M-O choroid thickness. Temporal side is shown on the left (T). Layer thickness mean is
shown in ETDRS-9 subsegments. Colors mark statistically significant difference. Yellow —
statistically significant higher thickness mean. Red — statistically significant lower thickness
mean. White — statistically significant difference not found. Colors show comparison betwe-
en the control group and the OAG_ or OAG, group.
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Results six months after cataract surgery

The total thickness of the macula. The total thickness of the macula
did not differ between all groups 6 months after cataract surgery (p > 0.05)
(Figure 16-1).

Retinal nerve fiber layer (RNFL). RNFL was statistically significantly
lower in the OAG, group compared to the control group in all subsegments,
except for central and inner nasal subsegments. RNFL was statistically sig-
nificantly lower in inner temporal and outer nasal subsegments in the OAG,
group compared to the control group. (Figure 16-2).

Ganglion cell layer ++ (GCL++). GCL++ was statistically significant-
ly lower in the OAG, group in comparison with the control group in inner
superior, inner temporal, inner nasal and outer nasal subsegments. GCL++
was not statistically significantly different between OAG_ and control groups
(p > 0.05). (Figure 16-3).

Ganglion cell layer + (GCL+) and Choroidal thickness. GCL+ and cho-
roidal thickness did not differ significantly in all ETDRS—9 subsegments in
all groups (Figure 16—4. and Figure 16-5).
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Figure 16. Graphical visualization of ETDRS-9 subsegments and retinal
layers 6 months after cataract surgery in all groups.

A—C total macular thickness, D-F RNFL thickness, G-I GCL++ thickness, GCL+ thickness,
M-SO choroid thickness. Temporal side is shown on the left (T). Layer thickness mean is
shown in ETDRS-9 subsegments. Colors mark statistically significant difference. Yellow —
statistically significant higher thickness mean. Red - statistically significant lower thickness
mean. White — statistically significant difference not found. Colors show comparison betwe-
en the control group and the OAG_ or OAG, group.
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Comparison of results before and six months after cataract surgery

The total thickness of the macula. The total thickness of the macula in-
creased in all subsegments in OAG_ and control groups. Total thickness of
the macula in OAG, group increased in inner superior, inner inferior, out-
er temporal and outer nasal subsegments; in all other subsegments, the total
thickness of the macula remained unchanged (Figure 17-1).

Retinal nerve fiber layer (RNFL). RNFL thickness increase was found
in the OAG_ group in all subsegments, except for inner temporal subseg-
ment. RNFL thickness increase was found in the OAG_ group in inner nasal
and temporal subsegments; other subsegments did not change significantly.
RNFL thickness increased in all subsegments in the control group (Figure
17-2).

Ganglion cell layer ++ (GCL++). GCL++ thickness increase was found
in all subsegments in all groups (Figure 17-3).

Ganglion cell layer + (GCL+). GCL+ thickness increase was found in
OAG, group in all subsegments, except inner nasal subsegment. GCL+ thick-
ness increase was found in OAG, group in all subsegments, except inner na-
sal and inner temporal subsegments. GCL+ thickness increase was found in
control group in all subsegments, except outer inferior subsegment (Figure
17-4).

Choroid thickness. Choroid thickness did not change significantly in the
OAG, group. Choroid thickness did not change significantly in the OAG,
group in all subsegments, except for central and inner nasal subsegments (de-
creased). Choroid thickness increased in the control group in all subsegments,
except for central, inner nasal, inner temporal, outer nasal, outer inferior, and
outer temporal subsegments (Figure 17-5).
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Figure 17. Graphical visualization of ETDRS-9 subsegments and retinal
layers change before and 6 months after cataract surgery in all groups.

A—C total macular thickness, D-F RNFL thickness, G-I GCL++ thickness, GCL+ thickness,
M-O choroid thickness. Temporal side is shown on the left. Layer thickness change is shown
in ETDRS-9 subsegments. C — central, IS — inner superior, IN — inner nasal, II — inner inferi-
or, IT — inner temporal, OS — outer superior, ON — outer nasal, OI — outer inferior, OT — outer
temporal. Colors mark statistically significant difference. Yellow — statistically significant
higher thickness change. Red — statistically significant lower thickness change. White — sta-

tistically significant change not found.
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No significant correlation was found between retinal layers thickness
change and IOP change before and 6 months after cataract surgery.

Optical coherence tomography angiography of the macula
OCT-A was performed before and 6 months after cataract surgery. The
results are shown in Figures 18-21).

FAZ perimeter (mm) before and 6 months after cataract surgery
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Figure 18. Superficial and deep capillary layer FAZ perimeter before
and 6 months after cataract surgery.

Vertical axis shows FAZ perimeter (mm). Statistically significant FAZ perimeter differences
were not observed in any of the groups in superficial or deep capillary plexuses. FAZ peri-
meter did not differ preoperatively and postoperatively in all groups.
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FAZ area (mm?) before and 6 months after cataract surgery
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Figure 19. Superficial and deep capillary layer FAZ area before
and 6 months after cataract surgery.

Vertical axis shows FAZ area (mm?). Statistically significant FAZ area differences were not
observed in any of the groups in superficial or deep capillary plexuses.

Also FAZ area did not differ preoperatively and postoperatively in all
groups.

FAZ measurements (pum) before and 6 months after cataract surgery
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Figure 20. Superficial capillary layer FAZ horizontal and vertical
measurements before and 6 months after cataract surgery.

Superficial capillary plexus horizontal and vertical measurements. Vertical axis shows FAZ
horizontal and vertical measurements mean (pm). Results before and 6 months after cataract
surgery. Statistically significant measurements (*) marked in different colors (p <0.05).
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FAZ measurements (pm) before and 6 months after cataract surgery
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Figure 21. Deep capillary layer FAZ horizontal and vertical measurements
before and 6 months after cataract surgery.

Deep capillary plexus horizontal and vertical measurements. Vertical axis shows FAZ ho-
rizontal and vertical measurements mean (um). Results before and 6 months after cataract
surgery. Statistically significant measurements (*) (p <0.05).

Retrobulbar Circulation
OA, CRA and SPCA velocities are shown in Figures 22-24.

OA velocities (cm/s) before and 6 months after cataract surgery
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Figure 22. OA velocities before and 6 months after cataract surgery.

PSV — peak systolic velocity (cm/s), EDV — end diastolic velocity (cm/s). OA velocities did
not differ between the groups preoperatively and 6 months postoperatively.
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CRA velocities (cm/s) before and 6 months after cataract surgery
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Figure 23. CRA velocities before and 6 months after cataract surgery.

PSV — peak systolic velocity (cm/s), EDV — end diastolic velocity (cm/s). CRA velocities did
not differ between the groups preoperatively and 6 months postoperatively.

SPCA velocities (cm/s) before and 6 months after cataract surgery
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Figure 24. SPCA velocities before and 6 months after cataract surgery.

PSV — peak systolic velocity (cm/s), EDV — end diastolic velocity (cm/s). Preoperatively
PSCA PSV did not differ significantly between the groups. Significant differences are mar-
ked in different colors (*).

Systolic, diastolic and mean blood pressure (mm HG) did not differ signif-
icantly between the groups (Table 13).
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Table 13. Blood pressure and mean ocular perfusion pressure before and 6
months after cataract surgery

Pressure, (mm HG) OAG,_ group | OAG_ group | Control group P
Systolic blood pressure pre—op 129.9 (15.7) | 128.8 (11.4) 128.5(9.2) | >0.05
Diastolic blood pressure, pre—op 84.6 (12.2) 85.2 (8.5) 83.8 (6.9) >0.05
Mean blood pressure, pre—op 99.7 (11.9) 99.7 (8.4) 98.7 (6.1) >0.05
MOPP, post—op 56.0 (8.4) 50.2 (6.1) 55.9 (4.1) >0.05
Systolic blood pressure post—op 130.3 (11.7) 128.4 (9.0) 127.0 (9.0) >0.05
Diastolic blood pressure, post-op | 80.6 (7.5) 84.6 (6.4) 81.8 (5.4) >0.05
Mean blood pressure, post—op 97.2 (7.7) 99.2 (6.6) 96.7 (5.7) >0.05
MOPP post—op 56.8 (5.4) 56.4 (4.6) 55.8 (3.7) >0.05

MOPP — mean ocular perfusion pressure (mm HG). Statistically significant differences were
not found between the groups in systolic, diastolic, mean blood pressure and MOPP.

DISCUSSION

This study explored ocular morphological and hemodynamic changes after
cataract surgery for patients with controlled and uncontrolled OAG compared
to controls without OAG. This study also explored inflammatory biomarkers
and BAK (preservative used in ocular drops) presence in tear and anterior
chamber fluid samples.

Intraocular pressure

IOP was the main factor and primary outcome of our study which we used
to look for associations. IOP change after cataract surgery is very important
for patients with OAG. Our study showed that 6 months after cataract surgery,
IOP decreased in all groups. OAG patients had a higher IOP drop in compar-
ison with the participants without OAG. Highest negative IOS change was
found in the OAG, group (-8.93 (4.2) mm HG). lancu et al. found in their
study that the higher the IOP before cataract surgery (27-28 mm HGQG), the
higher the negative change could be expected after surgery [5].

Our study showed a strong negative correlation between IOP change and
preoperative IOP in all groups. The higher the IOP before cataract surgery, the
higher negative IOP change was found 6 months postoperatively.

It is important to mention that preoperative IOP did not differ significantly
between control and OAG_ groups. However, postoperatively, a higher nega-
tive IOP change was found in the OAG_ group than in the control group.

Mechanisms causing IOP change after cataract surgery are still under de-
bate in the literature. Factors influencing IOP change are still explored. Ma-
jstruk et al. found in their study that IOP for OAG patients can change in the
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range of +5 mm HG to —5 mm HG one year after cataract surgery [15]. Our
study showed that all of the participants had IOP drop after cataract surgery.
Anterior chamber parameters could be influencing these changes.

Ocular biometry

Little is known about how IOP changes can be related with ocular biom-
etry parameters for patients who initially had controlled IOP and later on the
IOP became uncontrolled. A common hypothesis why IOP starts to rise for
patients with controlled OAG is cataract formation and increase in lens thick-
ness (phacomorphic glaucoma). Phacomorphic glaucoma could be diagnosed
for patients who had not been diagnosed with glaucoma previously. Cataract
formation causes changes in ocular biometry. Khambati et al. found myopic
shift after cataract surgery for patients with phacomorphic glaucoma [156].
This could mean that the IOLs were positioned more anteriorly than planned
preoperatively. Shammas et al. found that cataract formation and increasing
lens thickness happened because of changes in the anterior cortex and the nu-
cleus of the lens. The posterior cortex was not involved as much [157]. These
changes were associated with decreased depth of the anterior chamber [157].

In our study, the highest negative IOP change was found in the OAG,
group. The biometry results (anterior chamber depth, lens thickness) in the
OAG, group were not significantly different from the results in the control
and OAG,_ groups. This means that even though ocular biometry parameters
had been typical before cataract surgery in the OAG_ group, we found a high-
er negative IOP change when the IOP had not been controlled preoperatively.

Yang et al. found a connection between anterior chamber deepening and
IOP decrease after cataract surgery in eyes without glaucoma [22]. In our
study, IOP correlated with anterior chamber depth only in the OAG, group.

Ocular axial length can shorten together with a significant IOP decrease.
For example, it was noticed that axial length shortening can be found after
trabeculectomy [158,159]. IOP decrease was found to be > 10 mm Hg af-
ter trabeculectomy [160]. Such large IOP decrease is not usually found after
cataract surgery. We found significant shortening of axial length only in the
control group. In OAG_ and OAg, groups, axial length shortening postop-
eratively was not found. This could be related to different scleral rigidity in
glaucomatous eyes. Experimental animal studies, as presented by Oglesby et
al., show that increased IOP and glaucoma cause fibroblast proliferation in
mice sclera [161]. Coudrillier et al. found that human glaucomatous eyes had
higher scleral fiber stiffness compared to non—glaucomatous eyes [162]. Kim
et al. found in their study that glaucomatous eyes had larger and more deeply
curved posterior poles of an eye, indicating posterior scleral rearrangement
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[163]. This could be possibly due to elastin alteration in the posterior pole
which appears under IOP stress conditions in glaucoma patients.

Anterior Chamber Angle
Zuo et al. studied eye morphology after cataract surgery and found than

closed angle glaucoma patients had thicker natural lenses (mean 5.21 mm)
compared to controls [166]. In our study, lens thickness in all three groups
was smaller compared to that of Zuo et al. study. Also, we only included
open angle glaucoma patients and non—glaucomatous controls. Traverso et
al. performed cataract surgery on closed angle glaucoma patients and found
that anterior chamber depth mean preoperatively was 2.06 mm and 3.53 mm
postoperatively [167]. These examples show that OAG  patients included in
our study had anterior chamber anatomy more resembling that of open angle
glaucoma patients than that of closed angle glaucoma patients.

To describe anterior chamber angle, terms like “open”, “closed”, and “nar-
row” are used [33]. Age-related anterior chamber depth and lens changes
show that anterior chamber angle is rather a dynamic than a static structure,
and can be described as “spectrum”. Our study shows that even though an-
terior chamber angle measurements present as “open”, increasing anterior
chamber depth after cataract surgery can influence IOP changes.

Six months gap between cataract surgery and postoperative examination
was chosen because studies show that IOP tends to even out after some time
[168,169].

According to Lin et al., postoperative IOP depends on anterior chamber
angle depth preoperatively (patients were divided according to anterior cham-
ber angle to “open” and “narrow”, when “narrow” angle patients had a higher
IOP drop 1 month after cataract surgery) [21]. In our study, we did not find
anterior chamber angle with AOD500 < 200 um [151]. This is why none of
the patients fell under “narrow” angle term. This may be one of the reasons
why, together with increase of anterior chamber angle depth, other mecha-
nisms are also involved in the decrease of IOP postoperatively. Remodeling
of trabecular meshwork and scarring of ciliary body could also affect postop-
erative IOP [170].

We did not find any correlations between preoperative IOP and preoper-
ative anterior chamber angle measurements in all groups. What is more, we
did not find correlations between postoperative IOP and postoperative ante-
rior chamber measurements in control and OAG_ groups. However, moder-
ate — strong correlations were found in the OAG  group. The deeper anterior
chamber angle depth was after surgery, the lower IOP was found if the IOP
had been uncontrolled preoperatively.
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Ocular surface

OSDIO questionnaire results did not differ significantly between the
groups pre- and postoperatively. The following tendency was observed:
control group OSDI© questionnaire results mean was the lowest; the OAG,
group had a slightly higher mean, and the OAG group had the highest mean.

Subjective ocular surface evaluation often does not correlate with objec-
tive ocular surface evaluation or correlates partially [143,172]. This could be
due to complex DED origin and mechanism. DED intensity can be affected
by high ocular surface osmolarity, inflammation, morphological, functional
and structural ocular changes [172,173].

DED increases with age [174]. Age could be one of the reasons why our
study showed OSDI© questionnaire results mean to be ,,mild DED* in all
groups.

Aqueous humour flare

Although ocular surface examination did not differ significantly between
the groups, the changes where found intraocularly. A moderate positive corre-
lation was found between aqueous humour flare and the number of different
glaucoma medications used, as well as BAK index preoperatively. The corre-
lations were not found postoperatively. This shows that cataract surgery may
have an additional effect on aqueous humour flare increase when glaucoma
treatment remains the same after surgery.

Kahloun et al. excluded participants who were treated with prostaglan-
dins due to ability of altering blood—aqueous barrier [87,177—-179]. Arcieri et
al. investigated aqueous humour flare 4 weeks after prostaglandin analogues
prescription, but did not find significant aqueous humour flare increase [177].
We did not exclude participants with prostaglandins; however, our results
did not differ much from Kahloun et al. findings [87]. The majority of our
overall participants with glaucoma received treatment with the prostaglandin
analogues. Most of the participants who received antiglaucomatous mono-
therapy received a prostaglandin analogue. We also found moderate positive
correlation between the number of different antiglaucomatous medications
and aqueous humour flare value. This would mean that if prostaglandins were
important in aqueous humour flare findings, the influence was not isolated.

On the first day after cataract surgery, aqueous humour flare can rise up to
20-30 pc/ms [86,182]. De Maria et al. found increased aqueous humour flare
after cataract surgery which gradually decreases, but 6 months after cataract
surgery, still remains higher than preoperatively [86]. Our study showed high-
er preoperative aqueous humour flare in the OAG, group than in the control
group. After cataract surgery, aqueous humour flare was significantly higher
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in the control group compared to the preoperative result. Aqueous humour
flare did not differ pre— and postoperatively in OAG_and OAG, groups.

Benzalkonium chloride

In this study, we found that BAK can be found in both OAG patients’
and non—-OAG patients’ tear film. BAK is used as a preservative in ocular
medications, with concentrations of 0.004-0.02 % [183,184]. Higher BAK
concentrations cause damage in corneal epitheliocytes, and therefore BAK is
not used in eye drops [63,185]. BAK can also be found in nasal sprays and
inhalers [184].

BAK is a potent antimicrobial agent that has an effect on bacteria, viruses,
and fungi [155]. Due to antimicrobial effect, BAK is widely used in agron-
omy, cosmetics, and hygiene products. BAK can also be found in food and
water [155]. This explains why BAK can be found in tear film of patients
without long—term eye drop usage.

BAK can be detected using mass—spectrometry in the trabecular mesh-
work of patients who use BAK—preserved eye drops daily [186]. It is thought
that BAK can have an accumulating effect on ocular tissues [187]. Desbenoit
et al. found that BAK can be detected in rabbits’ cornea, sclera and trabecular
meshwork when BAK concentration is 0.2 %, [69]. Baudouin et al. found that
BAK can be detected not only in anterior segment of the eye, but also in the
posterior pole around the optic nerve disc [66]. BAK can cause short—term
intraocular inflammation in patients who had not been prescribed BAK con-
taining medications previously [186]. According to these studies, BAK can
penetrate into deeper ocular tissues.

In this study, we searched for BAK in anterior chamber fluid. However,
BAK was not found in any of the samples. This could be associated with ocu-
lar fluid dynamics. Ocular fluid interchange in the anterior chamber happens
at 2.4+ 0.6 pL/min, which is 1.0-1.5 % of the anterior chamber fluid per
minute [171,188]. It is possible that because of low BAK concentrations and
anterior chamber fluid interchange, BAK was not detected in ocular fluid.
BAK detection in ocular tissues could be due to long—term accumulation.

Thickness of macular layers

In this study, we evaluated the thickness of macular layers before and 6
months after cataract surgery.

It is described in the literature that during cataract surgery, IOP rises and
after cataract surgery, episodic macular thickness increase can be detected.
This depends on the duration of the operation [191]. Elevated IOP after cat-
aract surgery increases the risk of cystic macular edema development [192].
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Cystic macular edema develops from 3—4 weeks to 3—6 months postopera-
tively [193]. We did not find cystic macular edema in any of the participants’
maculae 6 months after cataract surgery. However, we found an increase in
macular thickness 6 months postoperatively in all groups.

An even thickness increase of total macular thickness was observed in
OAG_ and control groups. In the OAG_ group, the increase in macular thick-
ness was uneven and differed between ETDRS-9 subsegments. Topical
non—steroidal anti—inflammatory drugs, such as Bromfenac or Nepafenac,
decrease macular edema risk after cataract surgery [195]. In our study, topi-
cal non—steroidal anti—inflammatory drugs were not prescribed after cataract
surgery. All patients were prescribed Dexamethasone and Chloramphenicol
drops (Img/2mg/g).

Pukl et al. detected macular thickness increase without cystic component
6 months after cataract surgery [197]. The results of our study did not contra-
dict Pukl’s findings. Moreover, we found that macular thickness increase can
be found in both RNFL and ganglion cell layer. The exact mechanism is still
not known.

The age—related choroid thickness decrease average is 3 um per year [198].
Choroid thickness depends on general body’s hydration [200]. Choroid perfu-
sion depends on IOP [201]. Ziwei Ma et al. detected that with an increase in
IOP by 10 mm Hg, choroid perfusion decreased [202].

In our study, we found that choroid thickness increased in the control
group 6 months after cataract surgery. In the OAG_ group, choroid thickness
change was not found. In the OAG, group, choroid thickness decreased in
central and inner nasal quadrants. Choroid thickness did not change in the rest
of the ETDRS-9 subsegments.. Uneven change in choroid thickness could be
explained by segmental choroid autoregulation.

Gudauskien¢ et al. found in their study that after uneventful cataract sur-
gery, choroid thickness increased episodically and returned to its previous
thickness within 3 months [115]. Chen et al. also found episodic choroid
thickness increase after cataract surgery [116]. The literature shows that cho-
roid thickness can be found to increase after trabeculectomy [158,203,204].

Optical coherence tomography angiography

In this study, FAZ perimeter and area did not differ significantly between
all groups preoperatively and 6 months postoperatively.

The literature shows that FAZ can decrease after trabeculectomy [205].
IOP can decrease > 10 mm HG after trabeculectomy [205]. In our study, IOP
decrease mean in the OAG  group was 8.93 mm HG. Even though that was a
significant IOP decrease, changes in FAZ were not found.
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According to Shiihara et al., FAZ perimeter mean was 2.278 £+ 0.418 mm
in healthy subjects [153]. In our study, FAZ perimeter was similar to Shiihara
et al. findings, even though we included older patients in our study.

According to Ghassemi et al., FAZ area in superficial capillary plexus was
0.23-0.32 mm? [206]. According to the same study, deep capillary plexus area
was 0.31-0.40 mm? in healthy subjects [206]. The results of our study did not
contradict Ghassemi et al. findings, even though we included older patients.

Larger FAZ perimeter is associated with larger FAZ area, but also with
lower symmetry. FAZ diameter usually decreases in final glaucoma stages
[207]. We included mostly early stage glaucoma patients in our study. This
could be the main reason why the differences were not observed.

FAZ changes were observed although they were not pronounced. Superfi-
cial capillary plexus horizontal diameter was significantly higher in the OAG
group compared to the control group preoperatively. The same horizontal di-
ameter was significantly higher preoperatively than 6 months postoperative-
ly. This is the same area where we found choroid thickness decrease after
surgery. These changes could be associated with vascular remodeling after
IOP decrease.

Retrobulbar circulation

In this study, we found that cataract surgery did not have long—term effect
on OA and CRA velocities in all groups.

In the OAG_ group, SPCA PSV was lower preoperatively in comparison
with the control group. In the OAG_ group, SPCA EDV was lower preopera-
tively and 6 months postoperatively compared to the control group.

Cataract surgery did not have an effect on SPCA velocities changes after
cataract surgery in all groups.

The literature suggests that patients who had cataract surgery had lower
PSV and EDV than patients without cataract [138]. Authors suggest that cata-
ract development can be associated with ocular hypoperfusion [138].

OAG is also associated with slower retrobulbar circulation, especially in
OA [208]. The literature also suggests that CRA EDV can be associated with
the progression of OAG [209].

Magureanu et al. found that CRA PSV decrease of <17.9 cm/s could be
associated with the progression of OAG [212]. However, other authors found
lower CRA velocities in both OAG and non—OAG patients [213].

Age, atherosclerosis, increased blood pressure and hyperlipidemia are im-
portant for retrobulbar circulation [214]. In our study, age mean was 73-74
years. The fact that we did not observe changes in retrobulbar circulation
could be due to both our OAG patients having relatively early stages of OAG
and the control of IOP in the OAG_ group. Zeitz et al. found that SPCA PSV
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and EVD were associated with OAG progression, even though IOP was con-
trolled [215]. This implies that reduction in retrobulbar circulation may be a
separate mechanism of glaucoma progression, independent of IOP change.

CONCLUSIONS

1. The thinner cornea and the thinner total macular thickness were found
in controlled open angle glaucoma group, comparing to control group.
Lower anterior chamber depth, lower anterior chamber angle, thicker
lens, thinner cornea and lower short posterior cilliary arteries’ maxi-
mum systolic velocity were found in uncontrolled open angle glaucoma
group, comparing to control group. Higher aqueous humour flare was
found in both glaucoma groups comparing to control group.

2. Decreased intraocular pressure, deeper anterior chamber, wider ante-
rior chamber angle and increased total macular thickness were found
in both glaucoma and control group‘s patients 6 months after cataract
surgery. Choroid thickness was found to increase after cataract surgery
in control group; no change in choroid thickness was found in control-
led open angle glaucoma group, and decrease in central and paracentral
area in uncontrolled open angle glaucoma group. Increased queous hu-
mour flare was found in control group; no change in aqueous humour
flare was found in controlled and uncontrolled open angle glaucoma
groups.

3. The higher the postoperative width of angle of anterior chamber — the
lower postoperative intraocular pressure was determined after cataract
surgery in the uncontrolled open angle glaucoma group. Decrease of in-
traocular pressure after cataract surgery in controlled open angle glau-
coma group did not depend on the increase of width of angle of anterior
chamber. The increase of macular thickness after cataract surgery was
not associated with the decrease of intraocular pressure in all the gro-
ups. No significant changes of ocular hemodynamics and no direct or
indirect dependencies between these changes and intraocular pressure
after cataract surgery was observed.

4. Benzalkonium chloride was detected in tear samples in all groups. Aqu-
eous humour flare and OSDIO questionnaire results did not correlate
with Benzalkonium chloride’s detection in tear samples. Benzalkonium
chloride was not detected in aqueous humour in all groups.
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Glaucoma patients often require long-term or even lifelong medical antiglaucomatous treatment. Benzalkonium chloride (BAK)
is the most frequently used preservative in medical glaucoma treatment. Laser flare photometry is the noninvasive quantitative
measurement of anterior chamber protein level and helps tracking intraocular inflammation. The purpose of our study was to
evaluate the ocular aqueous humour flare in glaucoma patients, scheduled for cataract surgery without any other ocular diseases,
and the association with pseudoexfoliation (PEX) syndrome, number of medications used, and BAK. A prospective case-control
age- and gender-matched study, including open-angle glaucoma patients (>2 years of treatment) with cataract, matched with
cataract patients with no other ocular pathology (control group). We found that the aqueous humour flare was higher in the
glaucoma group than in the control group. PEX syndrome increased the aqueous humour flare independently from glaucoma
diagnosis. The number of used antiglaucomatous medications correlated moderately with the aqueous humour flare. The BAK
index showed weak positive correlation with aqueous humour flare. A variety of factors can affect aqueous humour flare increase,
including PEX syndrome, medical substance used to treat glaucoma, number of different medications, and presence of BAK. The
combination of these factors is of key importance to long-term glaucoma treatment.

intraocular inflammation, hence found
[6, 9, 10].

Laser flare photometry is the noninvasive quantitative
measurement of anterior chamber protein level [11]. The
technology allows tracking intracameral protein increase
and inflammation [11]. The subclinical increase in aqueous
humour flare using laser flare photometry in pseudoexfo-
liation syndrome (PEX) patients was observed back in 1992
[12]. Later on, the developing technology allowed to identify
subtle differences in aqueous humour flare increase between
different glaucoma patients, different medications, or with
preservative presence in medications [13-16]. However,
these studies confined to only one mentioned causative
factor.

The purpose of our study was to evaluate ocular aqueous
humour flare in glaucoma patients, scheduled for cataract
surgery without any other ocular diseases, and the associ-

1. Introduction intraocularly
Glaucoma patients often require long-term or even lifelong
medical antiglaucomatous treatment [1]. Daily administra-
tion of ocular drops interferes with ocular surface integrity
and increases the risk for adverse effects [2]. Both medical
substance and preservative can contribute to toxicity-related
ocular adverse effects [2]. This is even more important, if the
patient requires ocular surgical treatment, after the history of
long-term glaucoma medical treatment [3].

Benzalkonium chloride (BAK) is the most frequently
used preservative in medical glaucoma treatment [4]. The
inflammatory properties of BAK are very well presented by
the contribution to dry eye disease and a variety of in-
flammatory cytokines found on ocular surface [5, 6]. Ex-
perimental animal studies show that topical administration
of BAK on the ocular surface increases the corneal per-

meability and can lead to BAK presence intraocularly (7, 8].
BAK acts as a detergent and emulsifier, proposing the risk of

ation with pseudoexfoliation (PEX) syndrome, number of
medications used, and BAK.
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2. Materials and Methods

We conducted a prospective case-control age- and gender-
matched study. The case-control ratio was 1:2. The Kaunas
Regional Biomedical Ethics Committee approved all study
procedures. All of the participants signed an informed
consent form. The study adhered to the tenants of Decla-
ration of Helsinki.

The open-angle glaucoma group (treated for >2 years)
with cataract was matched to the control group of cataract
patients with no other ocular pathology. Inclusion criteria:
>18 years old, intraocular pressure (IOP) <21.0 mmHg, no
ocular hyperaemia or medication intolerance, and no pre-
vious ocular surgery.

The methods included full ophthalmic evaluation,
Goldmann applanation tonometry for IOP, and ocular
aqueous humour laser flare and cell photometry (Kowa
FM-700 ver. 2.01.200000, Japan). Aqueous humour flare
was analysed without pupil dilation [17, 18]. Ten mea-
surements were obtained from each eye, and marginal
values were eliminated to increase accuracy. Flare count
was presented as photon count per millisecond (pc/ms).
We additionally analysed the groups divided by presence
of PEX syndrome, number of glaucoma medications used
daily, and BAK index. The BAK index was calculated by
adding up the used antiglaucomatous medications’ BAK
concentrations once or twice, depending on the daily
prescription.

We used the following formula:

Index (BAK) = Xx1 + Yx2 + Zx2 + Qx0. (1)

where X, Y, Z, and Q are BAK concentrations in
medications, and it is multiplied by prescription once (1) or
twice (2) daily, (0) if not prescribed.

To detect the difference of 3 pc/ms between the groups,
we needed at least 20 participants in each group (a=0.05,
B=0.1, power 90%).

All of the participants answered the Ocular Surface
Disease Questionnaire (OSDI®©, Allergan, Ireland) for
ocular surface complaints. We also performed Schirmer’s
test and tear break-up time (TBUT) for objective ocular
surface evaluation. Schirmer’s test was performed by
adding a Schirmer’s paper strip in the inferior fornix. Five
minutes later, the strip was inspected for the length of
moisture (mm) in the paper strip. This test demonstrated
basal and reflex tear secretion. TBUT was performed by
adding fluorescein dye in the inferior fornix of the eye. The
ocular surface was observed under slit lamp with cobalt
blue light. TBUT was measured in seconds until the tear
film broke.

Statistical analysis was performed with SPSS v23.0
program package. We used Student’s ¢ test for two normally
distributed independent samples and Mann-Whitney U test
for two nonparametric independent samples. Spearman’s
rank correlation coefficient was used for nonparametric
ranking correlations. We considered p>0.05 statistically
significant.

Journal of Ophthalmology

3. Results and Discussion

The glaucoma group included 22 subjects and 44 subjects in
the control group. Demographic data are presented in
Table 1.

3.1. Aqueous Humour Flare. The aqueous humour flare
mean (SEM) in the glaucoma group was 18.9 (2.2) pc/ms and
median 17.3 pc/ms, and accordingly 10.0 (0.76) pc/ms and
median was 9.2pc/ms in the control group (p<0.001,
Mann-Whitney U test) (Figure 1). There was no significant
correlation between IOP and aqueous humour flare
(p>0.05, Spearman’s rho).

PEX was found in 10 glaucoma and 9 control subjects.
Aqueous humour flare mean (SEM) in the glaucoma (PEX+)
group (n=10) was 18.7 (2.8) pc/ms and median 17.8 pc/ms,
while in the control group (PEX+) (n=9) it was 14.8 (2.3)
pc/ms and median 13.5 pc/ms, (p = 0.234, Mann-Whitney
U test) (Figure 2). Aqueous humour flare mean (SEM) in the
glaucoma group (PEX-) (n=12) was 19.0 (3.4) pc/ms and
median 17.0 pc/ms, and accordingly 8.6 (0.7) pc/ms and
median 7.6 pc/ms in control (PEX-) (n=35) (p<0.001,
Mann-Whitney U test) (Figure 3).

OSDI® scores were similar among control and glaucoma
groups. The mean (SEM) total OSDI® score was 19.17 (2.9)
in the control group and 22.19 (2.9) in the glaucoma group
(p = 0.174, Mann-Whitney U test). Schirmer’s test value
mean (SEM) was 12.95 (1.3) in the control group and 10.05
(2.0) in the glaucoma group (p = 0.222, Student’s ¢ test).
TBUT value mean (SEM) was 8.70 (0.8) and median 7.0 in
the control group and mean (SEM) 8.50 (1.1) and median 7.0
in the glaucoma group (p = 0.784, Mann-Whitney U test).

3.2. BAK Index and Aqueous Humour Flare. We found weak
positive correlation between aqueous humour flare and BAK
index (Spearman’s rho=0.390, p =0.001) (Figure 4);
number of medications and aqueous humour flare.

We found moderate positive correlation between
aqueous humour flare and the number of different types of
antiglaucomatous ~ medications  used  (Spearman’s
rho=0.495, p<0.001) (Figure 5). The majority of our
participants with glaucoma (n = 19) received prostaglandin
treatment with either latanoprost, bimatoprost, travoprost,
or tafluprost; beta-blockers (timolol) (n = 13), alpha agonists
(brimonidine) (n=4), and carbonic anhydrase inhibitors
(dorzolamide or brinzolamide) (n=8). Monotherapy was
prescribed to 7 of participants with glaucoma, 5 of which
received only the prostaglandin inhibitor, and the remaining
two received timolol.

Several studies showed increased aqueous humour flare
in patients with PEX syndrome independently from glau-
coma diagnosis [12, 15, 19]. Older of these studies did not
show the aqueous humour flare difference between non-PEX
controls and non-PEX glaucoma patients; Kahloun et al.
were able to identify the difference, and our study results
were consistent with their findings [12, 15, 19]. Kahloun et al.
excluded participants who were treated with prostaglandins
due to the ability of altering blood-aqueous barrier
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TaBLE 1: Demographic data of participants in control and glaucoma groups.
Demographic data Glaucoma Control P
Number of participants 22 44 —
Male/female ratio (%) 32/68 32/68 —
Age mean (SEM) (years) 72.6 (8.2) 74.7 (8.9) >0.05 (Student’s f test)
IOP mean (SEM) (mmHg) 16.4 (0.6) 15.0 (0.4) >0.05 (Mann-Whitney U test)
Flare mean (SEM) among glaucoma and control groups Flare value in PEX-glaucoma and control groups
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FiGURE 1: The graph shows aqueous humour flare mean (SEM)
among glaucoma and control groups. The glaucoma group showed
significantly higher aqueous humour flare than that of the control
group (p<0.001, Mann-Whitney U test). PEX syndrome and
aqueous humour flare.
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F1GURE 2: Flare value among (PEX-) control and glaucoma groups.
The mean values did not differ significantly; however, the glaucoma
(PEX-) group showed a higher aqueous humour flare tendency
than the control group.

[13-15, 20]. Arcieri et al. investigated the aqueous humour
flare 4 weeks after prostaglandin analogues prescription but
did not find significant aqueous humour flare increase [14].
We did not exclude participants with prostaglandins;
however, our results did not differ much from Kahloun
et al.’s findings [15]. The majority of our overall participants

Glaucoma Control

Groups

FiGure 3: Flare value among PEX-control and glaucoma groups.
The glaucoma group showed significantly higher aqueous humour
flare mean values than the control group. Ocular surface’s sub-
jective and objective evaluation.

Correlation between flare and BAK index

50.0

40.0 4

w
=
o

@

o

Flare (pc/ms)
S
2

°
om oo
o

o
°
o

10.0 4

0.0

T T T T T T T
0.00 0.01 0.02 0.03 0.04 0.05 0.06
BAK index

FiGure 4: Correlation between flare and BAK index in the glau-

coma group; a weak positive correlation (Spearman’s rho = 0.390,
P =0.001).

with glaucoma received treatment with the prostaglandin
analogues. Most of the participants, who received anti-
glaucomatous monotherapy, received the prostaglandin
analogue. We also found moderate positive correlation
between the number of different antiglaucomatous medi-
cations and aqueous humour flare value. This would mean
that, if prostaglandins were important in aqueous humour
flare findings, the influence was not isolated.
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Correlation between flare and number of medications used
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Ficure 5: Correlation between flare and the number of different
medications used in the glaucoma group; a moderate positive
correlation (Spearman’s rho =0.495, p <0.001).

We found that aqueous humour flare and BAK index
had a weak positive correlation. Stevens et al. in their one-
month long study observed that prescribing timolol de novo
increased the aqueous humour flare; the BAK-preserved
timolol increased the aqueous humous flare more than BAK-
free timolol [16]. We also found a moderate positive cor-
relation between aqueous humour flare and number of
different medications prescribed. Our study presented long-
term combined antiglaucomatous medications’ relation with
aqueous humour flare. It is obvious that there is no single
causative factor for aqueous humour flare increase in long-
term medical treatment perspective. Modification of medical
substances is a difficult task; however, modifying the pre-
servative is much more possible.

One of the advantages in our study was that we excluded
patients with ocular hyperaemia and medication intolerance,
which prevented significant inaccuracy in our findings. The
OSDI© questionnaire, TBUT, and Schirmer’s test results
were similar among both groups, which allowed decreasing
misinterpretation of our results due to dry eye disease.
Aqueous humour flare photometry required clear media and
no ocular surface inflammation for accurate flare mea-
surement, and any ocular surface alterations could lead to
false results [11].

The other advantage of our study was that participants
with glaucoma had already received antiglaucomatous treat-
ment for more than two years and were tolerating it well. This
means that the participants, who received prostaglandin an-
alogues, had already been past the transient ocular hyperaemia
window [21, 22]. In contrast, Cellini et al. prescribed de novo
treatment with prostaglandin analogues to their participants
and found that after three months, the aqueous humour flare
increased; however 6 months later, the flare values slightly
decreased, except for the bimatoprost group [13].

As for shortcomings, due to relatively small study
sample, we could not identify each antiglaucomatous
medication’s effect on aqueous humour flare separately, only
the combined effect.

Journal of Ophthalmology

4. Conclusions

Numerous factors can affect aqueous humour flare increase,
including PEX syndrome, medical substance used to treat
glaucoma, number of different medications, and presence of
BAK. The combination of these factors is of key importance
to long-term glaucoma treatment. Further long-term studies
are needed to evaluate the effect of flare increase and other
causative factors impact on glaucoma treatment.
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Abstract

Background: Anterior chamber angle anatomy in perspective of ocular biometry may be the key element to
intraocular pressure (IOP) reduction, especially in glaucoma patients. We aim to investigate anterior chamber angle
and biometrical data prior to cataract surgery in patients with and without glaucoma comorbidity.

Materials and methods: This prospective comparative case-control study included 62 subjects (38 with cataract
only and 24 with cataract and glaucoma). A full ophthalmic examination including, Goldmann applanation
tonometry, anterior chamber swept source optical coherence tomography (DRI OCT Triton plus (Ver.10.13)) and
swept source optical biometry (IOL Master 700 v1.7) was performed on all participants.

Results: We found that ocular biometry parameters and anterior chamber parameters were not significantly different
among groups. However, when we added cut-off values for narrow angles, we found that glaucoma group tended to have
more narrow angles than control group. IOP was higher in glaucoma group despite all glaucoma patients having medically
controlled IOP. In all subjects, anterior chamber parameters correlated well with lens position (LP), but less with relative lens
position, while LP cut-off value of 5.1 mm could be used for predicting narrow anterior chamber angle parameters.

Conclusions: Cataract patients tend to develop narrow anterior chamber angles. Anterior chamber angle parameters
have a positive moderate to strong relationship with lens position. LP may be used predicting narrow angles.

Keywords: Anterior chamber, Cataract, Glaucoma, open-angle, Narrow-angle, Lens-crystalline

Background

Cataract and glaucoma are both comorbid age related
diseases, which alter normal ocular anatomy [1-4]. Spe-
cifically, lens opacification induces thickening of lens
and shallowing of anterior chamber depth and these
changes are even more pronounced with age [5]. Several
studies refer to the reduction of intraocular pressure
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(IOP) after phacoemulsification; however the results vary
among different authors [6—10]. Primary angle closure
glaucoma (ACG) patients and primary angle closure sus-
pects (PACS) have greater IOP reduction than open
angle glaucoma (OAG) patients or otherwise healthy in-
dividuals [6, 8]. Even though the mechanisms behind
IOP reduction after phacoemulsification are still de-
bated, these results suggest that angle anatomy is an
important landmark in IOP reduction after cataract

surgery.
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which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

changes were made. The images or other third party material in this article are included in the article's Creative Commons
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licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.
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Varma et al. found, that almost 1 in 11 patients, re-
ferred as “open angle glaucoma”, was in fact found to
have closed angles [11]. In another study, Varma et al.
found, that more than 12% of all cataract surgery refer-
rals, referred either by an ophthalmologist or an optom-
etrist, have closed angles or were PACS [12].

Anterior segment optical coherence tomography (AS-
OCT) is a reliable anterior chamber angle evaluation
method [13]. The modality allows well quantifiable and
highly repeatable measurements of anterior chamber
angle parameters [13]. Siak et al. found that even though
the IOP reduction after phacoemulsification was similar
between ACG and OAG groups, the AS-OCT anterior
chamber angle was more open in OAG than in ACG
group [14]. However, they did not evaluate the lens pos-
ition, which may be an important consideration.

In this analysis we investigated AS-OCT imaging and
anterior chamber angle parameters in cataract patients
with or without previously diagnosed OAG in perspec-
tive of ocular biometry and lens position results. The
focus of our study included cataract surgery patients, re-
ferred by an ophthalmologist, with no suspicion of
closed or narrow anterior chamber angle. To the best of
our knowledge, this is the first study evaluating AS-OCT
anterior chamber angle parameters in cataract patients
with or without OAG in perspective of biometry results
and lens position preoperatively.

Methods

This prospective comparative case-control study was
carried out in the Lithuanian University of Health Sci-
ences, Ophthalmology Department in 2018-2019. All
procedures were approved by the Kaunas Regional Bio-
medical Research Ethics Committee and all subjects
signed an informed consent prior to participation.

Inclusion criteria: patients, who were scheduled for
cataract surgery and having open angle (Shaffer III — IV
gonioscopically), as referred by district ophthalmologist.
The study group consisted of cataract patients over 18
years with diagnosed and medically controlled OAG,
while the control group consisted of cataract patients
over 18 years with no other eye disease.

Exclusion criteria: subjects with vision < 6/24 (Snellen
chart), glaucoma suspects, patients with obvious lens
subluxation or lens swelling (to exclude lens induced
glaucoma), suspected angle closure a priori. We ex-
cluded OAG patients with IOP >21 mmHg, and add-
itionally medications for IOP reduction were recorded
for the OAG patients.

All of the subjects received a full ophthalmic examin-
ation, including IOP via Goldmann applanation tonome-
try, AS-OCT (DRI OCT Triton plus (Ver.10.13)) for
anterior chamber angle tomograms (measuring angle
opening distance at 500 um from scleral spur (AODs),
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trabecular iris space at 500 um and 750 pm from scleral
spur (TISA5p and TISA;5,) and swept source optical bi-
ometry (IOL Master 700 v1.7) for ocular biometry (axial
length (AL), anterior chamber depth (ACD), lens thick-
ness (LT), central corneal thickness (CCT), spherical
equivalence (SE), white-to-white corneal diameter
(WTW). ACD was measured from epithelium. IOP was
measured after AS-OCT and biometry, to avoid arte-
facts. AS-OCT imaging was performed under dark room
conditions without pupil dilation and AS-OCT images
were processed and evaluated using Fiji program pack-
age [15]. The anterior chamber angles were manually
evaluated by two independent observers (G.P. and K.Z.)
in blinded manner. The intraobserver repeatability and
interobserver agreement were excellent (Intraclass cor-
relation coefficient (ICC) >0.9). All of the AS-OCT scans
were performed using “Line 6 mm” option with external
fixation. AS-OCT scans were performed at the 3, 6, 9,
12 o'clock position of anterior angle structures. We
chose to proceed with 3 and 9 o’clock positions, because
had a lot of scleral artefacts, and not all tomograms were
appropriate for evaluation. This could be due to age of
the patients.
The measurements were made as follows (Fig. 1):

1. Angle opening distance (AODsg) — the distance
from the point on the cornea (which was 500 um
from the scleral spur) to a perpendicular point on
the iris (as described by Pavlin

et al. [16]). Angle opening distance at 750 um (AOD5s5)
was used in TISA,5, measurement.

Fig. 1 AODsq, TISAso and TISA;50 measurements on AS-OCT image
of anterior chamber angle (as described in the text)
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2. Trabecular iris space area (TISAsqy and TISA750)
[17]- the area with defining boundaries of:

1 Anterior wall — AODsgy or AOD-5, respectively;

2 Posterior wall — a line, beginning at scleral spur,
drawn perpendicularly from the inner scleral wall to
the iris;

3 Superior wall — corneoscleral surface between
anterior and posterior walls;

4 Inferior wall — iris surface between anterior and
posterior walls.

The TISAs5p, and TISA-5, were measured as described
by Radhakrishnan et al. [17].

Narrow anterior chamber angle is considered <20°
and < 10° upon gonioscopy according to Shaffer classifi-
cation, with probable and possible angle closure respect-
ively [18]. Individuals with anterior chamber angle < 20°
were considered PACS, despite not having any glau-
comatous changes [18]. According to Radhakrishnan
et al., the cut-off value for indicating occludable angles
(<10°) in AS-OCT were 191 pm for AODj, 0.11mm?
for TISAspo and 0.17mm? for TISA,so [17]. We chose
the same cut-off values to reevaluate the data. There
were several studies, which suggested different cut-off
values for occludable anterior chamber angles in AS-
OCT [17, 19-21]. We chose previously mentioned cut-
off values, because we found similar results in our pilot
study (mean and median).

Swept source optical biometry was performed in light
room conditions without pupil dilation. The measure-
ments collected were:

Axial length (AL) (mm);

Anterior chamber depth (ACD) (mm);

Lens thickness (LT) (mm);

Spherical equivalent (SE) (D);

Horizontal corneal diameter (white to white WTW)
(mm);

6. Central corneal thickness (CCT) (um).

AN

LP and RLP were derivative values from AL, ACD and
LT. LP was found adding ACD and % LT. RLP was
found LP dividing by AL [22].

In order to compare AODs, the calculated sample
size to provide 80% power to detect a difference of
50 um with SD of 58 um [17] between control and study
patients was at least 22 in each group assuming two-
sided tests and a 95% significance level.

Primary and secondary outcomes

The main outcomes of our study included comparing
anterior chamber angle and ocular biometrical measure-
ments between cataract patients with or without OAG.
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The secondary outcomes were the assignation to
whether the anterior chamber angle was open or narrow,
and finding correlations between anterior chamber angle
parameters and lens position (LP) and relative lens pos-
ition (RLP).

Statistical analysis was performed using IBM SPSS Sta-
tistics for Windows, Version 23.0. (Armonk, NY: IBM
Corp) program package. Appropriate statistical test was
chosen to evaluate results. Kolmogorov-Smirnov test
was used to determine distribution of the data. Student’s
t test was used for normally distributed independent
samples. Quantitative data was presented as Mean (SD).
Mann-Whitney U test was used for non-parametric in-
dependent samples; the data was presented as Median
(IQR). Pearson’s Correlation Coefficient (PCC) was used
for correlations. In order to assess minimally false nega-
tive and minimally false positive results with greatest ac-
curacy, the method of ROC (Receiver Operating
Characteristics) curve was used. Statistical significance
was set at p < 0.05.

Results

Sixty-two subjects were included in the study with a
control group of 38 (61.3%) subjects and the glaucoma
group included 24 (38.7%) subjects. All of the subjects
were of Caucasian ethnicity. Gender ratio and age were
similar in both groups (Table 1). Even though OAG
group subjects had medically controlled glaucoma, their
IOP was statistically significantly higher than the control

group.

Ocular biometry

Ocular biometry measurements were similar in both
groups, except for CCT, which was statistically signifi-
cantly lower in OAG group (Table 2).

We found moderate negative correlation between
ACD and LT in both control (r=-0.595, p <0.001) and
glaucoma groups (r=-0.521, p=0.009). In control
group ACD showed moderate positive correlation with
AL (r=0.559, p<0.001), however, no correlation be-
tween ACD and AL was found in glaucoma group (p =
0.318) (PCC).

A moderate negative correlation was seen between AL
and SE in both control group (r= - 0.448, p = 0.005) and

Table 1 Comparison of Demographic Data

Control OAG p
Number of eyes 38 24 -
Age (mean (SD) y 74.1 (6.6) 74.7 (85) 0.768
Female/male (%) 684/31.6 75.0/25.0 0.58
IOP (median, (IQR)) 1497 (13.0-17.0) 16.83 (17.0-18.5) 0.014

IOP Intraocular pressure, IQR Interquartile range. Gender ratio and age are
similar in both groups. OAG group had higher IOP

158



Pakuliene et al. BMC Ophthalmology (2021) 21:127

Table 2 Comparison of Ocular Biometrical Data

Mean (SD) Control OAG p

AL, mm 232(1.27) 23.0(1.27) 0.29
ACD, mm 3.0(0.38) 29(034) 0.56
LT, mm 46 (0.40) 4.7 (033) 0.26
CCT, mm 567.5 (38.3) 5340 (284) 0.001
SED 43.7 (1.24) 442 (1.7) 0.20
WTW, mm 11.7 (041) 116 (042) 038
LP 53(031) 53(029) 0.997
RLP 0.23 (0.012) 0.23 (0.016) 0488

AL Axial length, ACD Anterior chamber depth, LT Lens thickness, CCT Central
corneal thickness, SE Spherical equivalent, WTW White to white - horizontal
corneal diameter, SEM Standard error of mean. AL, ACD, LT, SE and WTW were
similar among the groups

glaucoma groups (r=-0.463, p=0.026). CCT did not
correlate with AL, ACD or LT in neither of the groups
(p>0.05) (PCC).

Anterior chamber angle
Anterior chamber angle measurements were similar be-
tween the two groups (Table 3).

We chose the previously mentioned cut-off values to
reevaluate the data [17]. The percentage of narrow an-
gles in cataract and cataract with OAG groups according
to AODsg, were approximately 11.1 and 21.7% (p >
0.05), according to TISAsp, were 25.0 and 30.4% (p >
0.05), according to TISA;5, were 22.2 and 30.4% (p >
0.05). The percentages of narrow angles were similar in
both groups nasally and temporally, with a tendency of
slightly higher percentage in OAG group.

The number of different hypotensive substance used
by OAG patients did not correlate with anterior cham-
ber angle parameters, nor ACD (p > 0.05, PCC).

LP, RLP and AODsgo

LP showed strong positive correlation with AODs5, nas-
ally (r=0.733, p<0.001) and temporally (r=0.690, p <
0.001) in control group and accordingly nasally (r=

Table 3 Comparison of anterior chamber angle measurements

Mean (SD) (mm) Control OAG p

AODsqo nasal 041 (0.20) 037 (0.18) 0356
AODsq temporal 041 (0.18) 0.39 (0.15) 0.580
TISAsoo nasal 0.16 (0.08) 0.15 (0.07) 0440
TISAsqo temporal 0.16 (0.06) 0.15 (0.07) 0617
TISA750 nasal 0.27 (0.12) 0.24 (0.12) 0.752
TISAs50 temporal 0.28 (0.10) 024 (0.11) 0692

AODsg, Anterior angle opening distance at 500 pm from scleral spur. TISAsqo
and TISA;so Trabecular iris space area at 500 pm and 750 pm from scleral spur
respectively. AODsqq, TISAsqo and TISA;5, were similar nasally and temporally
among groups
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0.777, p<0.001) and temporally (r=0.727, p<0.001)
in OAG group. RLP showed moderate positive correl-
ation with AODsgy nasally (r=0.524, p=0.001) and
weak positive correlation temporally (r=0.362, p=
0.034) in control group. In OAG group, RLP showed
moderate positive correlation with AODsgo nasally (r=
0.587, p=0.036), and temporally (r=0.493, p=0.017)
(Fig. 2).

LP, RLP and TISAsq0

LP showed moderate positive correlation with TISAsqg
nasally (r=0.593, p<0.001), and temporally (r=0.489,
p=0.003) in control group while strong positive correl-
ation nasally (r=0.597, p = 0.002) and moderate positive
correlation temporally (r=0.591, p=0.003) in OAG
group. RLP showed moderate positive correlation with
TISAs0o nasally (r=0.420, p =0.013), however did not
show any correlation with TISAsy, temporally (p=
0.412) in control group. RLP did not show any correl-
ation with TISAsq, neither nasally, nor temporally
in OAG group (p > 0.05) (PCC) (Fig. 3).

LP, RLP and TISA,so

LP showed strong positive correlation with TISA;50 nas-
ally (r=0.738, p < 0.001), but not temporally (p >0.05) in
control group. In glaucoma group, LP showed strong
positive correlation with TISA;5 nasally (r=0.747, p <
0.001), but no correlation temporally (p>005). RLP
showed moderate positive correlation with TISA;5, nas-
ally (r=0.506, p = 0.003), however did not correlate with
temporal side (p>0.05) in control group. RLP showed
moderate positive correlation with TISA;5, nasally (r=
0.536, p=0.008) and temporally (r=0.436, p=0.048)
in OAG group (PCC) (Fig. 4).

The LP and anterior chamber angle parameters were
not statistically different among groups, so we proceeded
following calculation combining both groups. ROC ana-
lysis the cut-off value of LP 5.1 (mm), considering
AODsy cut-off value (191 pm) [17]. If LP was >5.1
(mm), AODsg was < 191 ym in 2.4% of cases (n=1). If
LP was < 5.1 mm, AODsgy was < 191 ym in 50% of cases
(n=8) (p<0.001) (Fig. 5).

Discussion

Our study aimed to evaluate anterior chamber angle pa-
rameters and biometrical ocular data in individuals with
cataract and with or without OAG. We did not find any
statistically significant differences between ocular biom-
etry parameters in control and OAG groups (regarding
AL, ACD, LT, SE, WTW and the derivate values LP and
RLP). The OAG group had slightly narrower anterior
chamber angles than control group, however the differ-
ence was statistically insignificant.
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The CCT was lower in the OAG group and this result
was in agreement with previous studies [23]. We found
that mean LT was 4.6 mm in control group and 4.7 mm
in OAG group which were similar to results previously
reported in cataract patients without glaucoma in studies
by Shammas et al. (mean LT 4.6 mm) [5], Jivrajka et al.
(mean LT 4.93 mm) [24] and Hoffer et al. (mean LT
4.63 mm) [25]. Shammas et al. also found, that the most
increase of LT attributed to anterior cortex space [5].

Wang et al. found that non-glaucomatous white indi-
viduals had more posteriorly positioned lenses, than
Asians, African Americans and Hispanics [26]. However,
in our study we found, that LP preoperatively was more
anteriorly positioned in both groups than in white indi-
viduals’ sample in Wang et al. study [26]. The difference

could occur due to a slightly older sample in our study.
The LP and RLP in our study were similar in control
and OAG groups. According to our results, cataract pa-
tients with and without OAG, showed no differences in
LP prior to cataract surgery. Importantly, we found the a
cut-off LP value of 5.1 mm was predictive of whether the
patient had a narrow angle. In the future, this measure-
ment could be used predicting narrow angles with ocular
biometry, alongside gonioscopy.

Mean AODsg, TISAsgy and TISA;5, were statistically
similar in control and OAG groups. This suggests that
individuals, who developed cataract, had in general simi-
lar anterior chamber angle parameters, despite having or
not having glaucoma. Using the same cut-off values as
Radhakrishnan et al, we also found parameters were
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slightly different between cataract vs. cataract and glau-
coma groups [17]. Although the differences between
groups were not statistically significant, we found
that OAG group tended to have narrow angles slightly
more often than control group. In addition to that, we
found, that IOP was statistically significantly higher
in OAG than in control group, despite the fact that OAG
patients had sufficiently medically controlled IOP.

Our study showed a slightly higher percentage of nar-
row angles in both control and OAG groups, than
Varma et al. [12]. They found that 12.9% of cataract re-
ferrals had PACS/angle closure, however it is important
to note that our study patients were much older than in
Varma et al. study [12]. This difference in age could ex-
plain a higher percentage of PACS/angle closure. Add-
itionally, Varma et al. used gonioscopy to determine
narrow angles, while we used AS-OCT; and the different
evaluation method could lead to different results [12].
Varma et al. suggested that this percentage of undiag-
nosed narrow angles in their study could be because
gonioscopy was underperformed and narrow angles were

missed [12]. We suggest that since anterior chamber is a
dynamic structure, in some cases the overall view may
alter over time and differ from previous examinations,
especially in cataract cases. However, the Varma et al.
study did not specify whether glaucoma had been
already diagnosed in the study group [12]. The un-
detected narrow angles for individuals with glaucoma
may have impact on IOP management.

The literature suggests that LT has an inverse relation-
ship with AL and ACD [27]. In our analysis we found that
anterior chamber angle parameters (AODsq, TISAs00)
had a strong positive correlation with LP (which was cal-
culated using ACD and LT). We also found, that anterior
chamber angle parameters depended on ACD and LT
(LP) more than ACD, LT and AL (RLP). This could be ex-
plained by increase in lens thickness during cataract for-
mation in mainly anterior cortical space, which influenced
anterior chamber angle parameters and due to this AL in-
fluence was less significant [5].

Radhakishnan et al. in AODsgg, TISA500 and TISA;s,
showed slightly larger parameters measuring temporal
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quadrant comparing to nasal quadrant. This was neither
emphasized as statistically significant difference, nor of
overall importance in the original article [17]. Our mea-
surements between nasal and temporal quadrants were
slightly, yet not statistically different. When we com-
puted correlations between angle measurements and
RLP, we noticed that in control group correlations were
weaker or absent in the temporal quadrant, but
remained at least moderate in nasal quadrant. In glau-
coma group, AODsg, and TISA;5, maintained strong or
moderate correlation with RLP in both quadrants, but

TISAs500 lost it. This may be partially explained by the
lens tilt, as previous studies suggest lens tilt to be up to
5 degrees with outward nasal orientation with mirror
symmetry in both eyes [28, 29].

We also found, that if LP were below cut-off value (<
5.1), it was more likely, that AODsgy was <191 pm,
which falls into a “narrow angle” category.

Our study had several advantages as compared to similar
studies. We used objective evaluation of ocular biometric
parameters, which were more accurate and were possible
even through dense nucleus [30-32]. Another advantage
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was, that we used AS-OCT anterior chamber angle mea-
surements in accurate close up images, which did not re-
quire contact and our measurements were highly repeatable.
Along with advantages our study also had several limita-
tions to acknowledge. First, our study did not differentiate,
which part of the lens was most affected by the cataract —
nuclear, subcapsular or cortical, as did Shammas et al. [5].
Instead, we provided objective measurement (LP and
RLP), which change, if the lens thickens in cortex, nucleus,
subcapsular masses, or in combination of lens parts. We
also did not differentiate OAG group by glaucoma medi-
cations (only by number of different substances), which
may influence results. Additionally, it is worth to mention,
that all of the measurements, presented in our study, were
derivative and not direct, yet remaining objective.

Conclusion

Ocular biometry data and anterior chamber angles were
similar among cataract patients with and without glau-
coma. CCT was lower in glaucomatous subjects. Patients
with cataract, despite having or not having glaucoma,
tended to develop narrow angles. Patients with cataract
and glaucoma had higher preoperative IOP, comparing
to control group, even though they had medically con-
trolled glaucoma. AS-OCT helped to obtain useful

quantifiable information of anterior chamber angle anat-
omy. LP cut-off value of 5.1 mm was found to be able to
differentiate between open and narrow angle (AODs)
with high sensitivity and specificity. IOL-Master700 was
an effective tool to evaluate ocular biometry parameters
even through a dense nucleus. These approaches could
lay a new perspective to future studies and future studies
with different age groups and different stages of glau-
coma are needed to evaluate possible influence on IOP
change due to narrowing of angles during cataract for-
mation. In addition, LP as a predictor of narrow anterior
chamber angle may be important to evaluate in larger
longitudinal studies.
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scientific reports

Changes in ocular morphology
after cataract surgery in open angle
glaucoma patients

Giedre Pakuliene'™’, Loreta Kuzmiene?, Brent Siesky?, Alon Harris? & Ingrida Januleviciene®

The purpose of this study was to evaluate intraocular pressure (IOP) pre- and postoperatively,
together with anterior chamber angle (ACA) parameters and biometrical results in cataract patients
with or without open angle glaucoma (OAG). The prospective observational case-control study
included 15 eyes with cataract and OAG in the glaucoma group and 25 eyes with only cataract in
control group. Examination included full ophthalmic evaluation, IOP, ocular biometry and anterior
segment optical coherence tomography measuring ACA pre- and 6 months postoperatively. OAG
patients had a larger absolute IOP reduction compared to control group. Anterior chamber depth
(ACD) and ACA width significantly increased in both groups. The OAG group had a tendency of
narrower ACA preoperatively, but overall ACA parameters did not differ in either group pre- and
postoperatively. The ACD change after surgery correlated with ACA parameters in the control group,
but not in OAG group. Axial length was shorter postoperatively in the control group, but remained
similar in the OAG group. Absolute IOP reduction was more pronounced in cataract patients with OAG
than in cataract patients without glaucoma. ACD and ACA postoperatively increased in both groups
and AL shortening was observed in non-OAG in cataract group.

The conditions of anterior chamber angle (ACA) structures highly impact aqueous humour drainage and intraoc-
ular pressure (IOP)'~". Over time the ACA tends to decrease with age, as lens thickness increases’. Cataract has
been shown to enhance these changes® while the surgical removal of cataracts may alter IOP and produce other
physiological and morphological changes within ocular tissues.

Elevated IOP is a significant risk factor for ocular pathologies such as glaucoma. Despite its importance, the
results concerning IOP reduction after cataract surgery are heterogeneous and not uniformly presented in the
different studies available in the literature*"*'. When examining the data, open angle glaucoma (OAG) patients,
who have higher IOP prior to cataract surgery, tend to have a more significant IOP reduction following cataract
surgery'® while ACA parameters in OAG patients have been shown to have similar characteristics as non-OAG
patients®. Despite being a significant risk factor for OAG progression, IOP changes post cataract surgery remain
poorly understood. The mechanism(s) behind IOP reduction post cataract removal have several interconnected
theories: (1) the anterior chamber anatomy changes, as the intraocular lens (IOL) is significantly thinner than
the crystalline lens; (2) the anterior chamber deepens, the width of anterior chamber increases enabling higher
volume of aqueous humour to reach trabecular meshwork; and (3) the resistance in trabecular meshwork also
decreases and the ciliary body and its’ processes change position leading to decreased IOP”.

Importantly, most of the studies concerning ACA and IOP change after cataract surgery investigated closed
angle glaucoma®*~. The main mechanisms related to these changes were ACA opening and increased aqueous
drainage through the trabecular meshwork?”. The reduction of IOP was also observed in eyes with OAG'-*!.
However information on the ACA has received significantly less attention in the literature even though changes
in ACA might still be a major influencing risk factor. Specifically, the studies investigating ACA changes in
OAG patients typically do not have control groups without glaucoma, and/or were compared with angle closure
glaucoma'* ' %21 Another interesting element missing in the current literature is an understanding of IOP
change after phacoemulsification and the ability to account for ocular biometrical dynamics in cataract patients
with or without OAG. For example, some studies indicate AL shortening after cataract surgery'”°, while others
do not find statistical significance’” *. Despite their potential importance, these important considerations are
not currently widely considered when evaluating post-operative IOP.

The combined relevance of these factors and OAG risk are high, however the literature does not readily
have data from published studies investigating all of these interconnected aspects of IOP in cataract patients.

Department of Ophthalmology, Lithuanian University of Health Sciences, Eiveniu g. 2, 50161 Kaunas,
Lithuania. ?lcahn School of Medicine at Mount Sinai, New York, NY, USA. “'email: giedre.pakuliene@Ismuni.lt
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Control 0AG ?
Number of eyes, n 25 15 -
Gender female, n (%) 16 (64%) 12 (80%) -
Age mean (SD), years 74.25(63) 74.46 (9.3) >0.05 (Mann-Whitney U test)
Ethnicity Caucasian (%) 100% 100% -

Table 1. Demographic data. The age difference between groups was insignificant, there were more female than
male patients in both groups. All of the patients were Caucasian.

Control 0AG 3
[OP mean (SD), mmHg preop | 149 (27) 17.1(25) 0.023 (Mann-Whitney U Test)
TOP mean (SD), mmHg 6 months | 13 ) (, ) 125(3.2) 0.367 (Mann-Whitney U Test)
postop

0.001 (Wilcoxon Signed Rank | 0.004 (Wilcoxon Signed Rank
P Test) Test)

Table 2. IOP pre- and postoperatively (Significance in bold). The preoperative IOP was higher in OAG group.
The postoperative IOP was similar between the groups. IOP decreased significantly in both groups after
cataract surgery.

Therefore, the purpose of this study was to concurrently evaluate ACA parameters change after cataract surgery,
in perspective of IOP and ocular biometry results in cataract patients with or without OAG before and after
phacoemulsification and IOL implantation to fill in the missing associations between these important physi-
ological biomarkers of risk.

Results
Fifteen eyes with cataract and OAG and 25 eyes with only cataract that met inclusion criteria were included into
the study. Patients’ age and ethnicity were not significantly different between the groups (Table 1).

Preoperative IOP was statistically significantly higher in OAG group than in control group. Statistically sig-
nificant IOP reduction was observed 6 months after the surgery in both groups (p <0.05, Wilcoxon Signed Rank
Test) (Table 2). Postoperative IOP was lower in the OAG group than in the control group, but the difference was
not statistically significant (Table 2). The change in IOP mean (SD) was — 1.8 (2.7) mmHg in control group and
(SD) —4.7 (2.8) mmHg in OAG group (p <0.001, Mann-Whitney U Test). All of the OAG group patients received
the same medical anti-glaucomatous treatment before and after cataract surgery.

Preoperatively, there were no statistically significant differences in AL, ACD and lens thickness between
control and OAG groups (Table 3).

After phacoemulsification and IOL implantation, AL shortening of >0.1 mm of was observed in 92% cases
(n=23) in control group, while in OAG group the shortening of AL was observed in 26.6% of cases (n=4).
IOLMaster 700’ repeatability SD was considered 0.008 mm?. The statistically significant AL decrease 6 months
postoperatively was observed in the control group. We observed a tendency to increase in AL in OAG group,
but the difference was not statistically significant (Table 3).

Mean ACD statistically significantly increased in both groups after the surgery, but the difference between the
groups was not significant (Table 3). In control group, the ACD change range was 1.06 to 2.62 mm and in OAG
group, the ACD change range was 0.83 to 2.75 mm, The change in ACD did not correlate with IOP reduction in
both groups (p>0.05, Spearman’s correlation coefficient).

CCT was thinner in OAG group than in control group pre- and postoperatively. Lens thickness and IOL
thickness were not statistically significantly different in both groups. The mild IOL difference between groups
could be associated with the refractive status. (Table 3).

Preoperative AOD500, TISA500 and TISA 750 were similar in control and OAG groups (p>0.05, Mann-Whit-
ney U Test). ACA parameters increased (AOD500, AOD750, TISA500) postoperatively in both groups (p>0.05,
Wilcoxon Signed Ranks Test) (Fig. 1). ACA depth increased significantly after the surgery in both groups, but
postoperative difference between the groups was insignificant (Table 4).

In control group, the postoperative AOD500 change range nasally was 0.06 to 0.64 mm, the mean (SD) change
was 0.23 (0.15) mm; temporally was 0.02 to 0.68 mm, the mean (SD) change was 0.24 (0.15) mm. In OAG group,
the postoperative AOD500 change range nasally was 0.08 to 0.64 mm, the mean (SD) change was 0.31 (0.19)
mm; temporally was 0.02 to 0.77 mm, the mean (SD) change was 0.34 (0.23) mm.

The IOP change range was —8.0 to+3.0 mmHg in control group and —10.0 mmHg to+ 1.0 mmHg in OAG
group. We found, that IOP change 6 months postoperatively did not correlate with preoperative AOD500 nasally
and temporally in both groups (Spearman’s p >0.05) (Fig. 2).

The ROC analysis was performed for IOP change in both groups. The IOP cut-off value was found to
be <—3.0 mmHg. Sensitivity 81.2%, Specificity 70.4%. Area under ROC curve 82.9%. IOP value of < - 3.0 mmHg
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Control 0AG P
AL mean (SD), mm
Preoperatively 2323 (1.0) 2284 (1.1) 0.267 (Mann-Whitney U Test)
Postoperatively 23.07 (1.0) 2291(1.2) 0.847 (Mann-Whitney U Test)

P

<0.001 (Wilcoxon Signed Rank
Test)

0.257 (Wilcoxon Signed Rank
Test)

ACD mean (SD), mm

Preoperatively

3.02(0.3)

29(03)

0.148 (Mann-Whitney U test)

Postoperatively

46(0.5)

45(0.4)

0.658 (Mann-Whitney U test)

<0.001 (Wilcoxon Signed Rank

0.001 (Wilcoxon Signed Rank

4 Test) Test)

LT mean (SD), mm 4.03 (0.3) 4.15(0.3) 0.215 (Mann-Whitney U test)

LT min, mm 4.03 4.15

LT max, mm 5.21 5.24

IOL thickness mean (SD), mm | 0.93 (0.3) 0.79 (0.2) 0.091 (Mann-Whitney U test)

CCT mean (SD), um

Preoperatively 568.8 (41.2) 530.9 (33.2) 0.003 (Mann-Whitney U test)
Postoperatively 561.8 (46.5) 531.1(33.2) 0.046 (Mann-Whitney U test)

P

0.249 (Wilcoxon Signed Rank
Test)

0.669 (Wilcoxon Signed Rank
Test)

Table 3. Biometry results pre- and postoperatively (Significance in bold). AL axial length (mm) pre- and
postoperatively, ACD anterior chamber depth (mm) pre-and postoperatively, LT (mm) lens thickness mean,
as well as minimum and maximum values in each group, IOL thickness (mm) intraocular lens thickness, CCT
(mm) central corneal thickness (um) pre- and postoperatively.

Figure 1. ACA before (left) and 6 months after (right) phacoemulsification and IOL implantation. The
orientation of tomograms was adjusted for demonstrational purposes. Both of the sides represented temporal
tomogram of the right eye pre- (left) and postoperatively (right). The lining point in both tomograms was the

sclera spur (SS). Preoperatively, iris had more upward orientation than postoperatively. The ACA was open pre-
and postoperatively. (Images acquired with DRI OCT Triton plus (Ver.10.13).

was observed in control group (n=8, 29.6%), and in OAG group (n=13, 81.3%) (p=0.001). If the patient had
OAG, IOP change was < —3.0 mmHg (Odds ratio 10.292 (CI 2.29-46.252) (Fig. 3).

We found moderate positive correlation in the control group between postoperative ACD change and
AODS500 change nasally (p=0.011, Spearman’s p=0.513) and temporally (p =0.009, Spearman’s p=0.501). We
did not observe similar connection in OAG group nasally (p=0.102, Spearman’s p=0.455) and temporally
(p=0.970, Spearman’s p=0.011).
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[ Control 0AG »
Nasal AOD500 (mm)
Preoperatively 0.41(0.20) 0.34(0.11) >0.05 (Mann-Whitney U Test)
Postoperatively | 0.64 (0.17) 0.64 (0.20) >0.05 (Mann-Whitney U Test)
P <0.001 (Wilcoxon Signed Ranks Test) | 0.003 (Wilcoxon Signed Ranks Test) | -
Temporal AOD500 (mm)
Preoperatively | 0.42 (0.16) 0.38 (0.16) >0.05 (Mann-Whitney U Test)
Postoperatively 0.66 (0.18) 0.70 (0.23) >0.05 (Mann-Whitney U Test)
P <0.001 (Wilcoxon Signed Ranks Test) | <0.001 (Wilcoxon Signed Ranks Test) | -
Nasal AOD750 (mm)
Preoperatively | 0.56 (0.25) 0.54(0.20) >0.05 (Mann-Whitney U Test)
Postoperatively | 0.85 (0.25) 0.85(0.23) >0.05 (Mann-Whitney U Test)
P <0.001 (Wilcoxon Signed Ranks Test) | 0.004 (Wilcoxon Signed Ranks Test) -
Temporal AOD750 (mm)
Preoperatively 0.55 (0.24) 0.47 (0.14) >0.05 (Mann-Whitney U Test)
Postoperatively 0.94 (0.24) 0.99 (0.30) >0.05 (Mann-Whitney U Test)
r <0.001 (Wilcoxon Signed Ranks Test) | 0.001 (Wilcoxon Signed Ranks Test) -
Nasal TISA500 (mm)
preoperatively | 0.16 (0.07) 0.14 (0.05) >0.05 (Mann-Whitney U Test)
postoperatively | 0.23 (0.06) 0.23 (0.07) >0.05 (Mann-Whitney U Test)
P <0.001 (Wilcoxon Signed Ranks Test) | 0.002 (Wilcoxon Signed Ranks Test) | -
Temporal TISA500 (mm)
Preoperatively | 0.16 (0.06) 0.15 (0.08) >0.05 (Mann-Whitney U Test)
Postoperatively | 0.27 (0.16) 0.23 (0.08) >0.05 (Mann-Whitney U Test)
P <0.001 (Wilcoxon Signed Ranks Test) | 0.008 (Wilcoxon Signed Ranks Test) -

Table 4. ACA parameters pre- and postoperatively (Significance in bold). AOD500, angle opening distance at
500 pm from scleral spur; AOD750, angle opening distance at 750 um from scleral spur; TISA500, trabecular-
iris space area 500 um from scleral spur. All of the measurements are presented at nasal and temporal
quadrants pre- and postoperatively.

Discussion

In the present study, we compared IOP change in OAG patients with cataract and controls (cataract without
glaucoma) finding that OAG patients had a larger absolute IOP reduction (mmHg) compared to control group
(Table 2). Importantly, while the postoperative IOP in our study was similar in both groups the medically con-
trolled OAG patients had significantly higher mean preoperative IOP than the control group, which may have
influenced the results. As for ROC analysis result, it was found that, if the patients had OAG, they were more
likely to have IOP change of <—3.0 mmHg, than if they did not have OAG.

The results of IOP change after cataract surgery varied between different authors (Table 5). Factors identifying
patients, who could expect larger IOP drop, are still under review. Majstruk et al. found that IOP varied from
-5 to+5 mmHg in POAG patients 1 year after phacoemulsification and IOL implantation'®. In our study we
found agreement, as some patients also did not have IOP reduction after phacoemulsification and IOL implan-
tation. Preoperative and postoperative ACA biometry parameters could be factors in determining changes or
lack thereof in IOP.

We chose to evaluate ACA parameters before and 6 months after cataract surgery, because different studies
suggest IOP change evens out over period of time*"»*”, Our data suggests that preoperative ACA width does not
correlate with IOP change 6 months postoperatively. The ACA width increased in both groups postoperatively.
The increase of ACA postoperatively did not correlate with reduction of IOP in both groups as well. According
to Lin et al., ACA parameters preoperatively had an impact on postoperative IOP in glaucoma patients (the
patients were graded according to angle appearance wide to narrow angle, where narrow angle predetermined
larger IOP reduction 1 month postoperatively)*'. In our study, the patients, who had the highest IOP reduction
in both groups did not have AOD500 below 200 um™*, which means they did not have narrow ACA (Fig. 2).
This suggests another mechanism alongside the ACA opening after phacoemulsification and IOL implantation.
One such factor could be trabecular meshwork remodeling and ciliary body fibrosis after cataract surgery*’.

As presented by Shammas et al.%, cataract mostly affects thickening of anterior cortex space of the lens. This
could push iris anteriorly and reduce depths of ACA. In our study, ACA parameters were similar among control
and OAG groups, while the reduction of IOP differed significantly. OAG showed the tendency of narrower ACA
parameters, but the difference was not significant. Lens thickness among both groups was also similar, without
marginal extreme values (Table 3). This suggests that deepening of ACA is not the single factor related to decrease
of IOP after cataract surgery.
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Figure 2. Correlations between IOP and preoperative AOD500 nasally (a,b) and temporally (c,d). IOP change
postoperatively did not correlate with AOD500 in both groups. (Illustration made using IBM SPSS Statistics for
Windows, Version 23.0).

The AOD500, TISA500 and TISA750 after phacoemulsification and IOL implantation increased significantly
in both groups. Our findings were similar to the results acquired by Kim et al."*, where they studied ACA changes
in cataract patients without OAG, however, the authors did not include IOP in their study.

Lee et al. found, that deepening of ACD after phacoemulsification did not correlate with changes in ACA
parameters in non-glaucomatous patients. We found, that there was a moderate positive association in non-
glaucomatous cataract patients between ACD change and ACA change nasally and temporally. The same asso-
ciation was not found in OAG patients™. ACD and ACA relationship can be partly explained by the natural
lens and IOL position in the eye. The natural lens before cataract surgery touches the posterior surface of the
iris. When we perform cataract surgery and implant an IOL, the IOL does not touch the posterior surface of the
iris™. Therefore, the ACD and ACA change after cataract surgery differ. In agreement, we also found, that ACA
change after cataract surgery was highly variable in both groups.

Anterior segment optical cogherence tomography (AS-OCT) ACA assessment are not in complete agreement
with gonioscopy (the gold standard of ACA assessment), as AS-OCT shows more false positive narrow or closed
ACA’"** However, AS-OCT allows very precise ACA measurement and can be used for evaluating anterior
chamber dynamics after certain procedures. The conditions, under which the measurements are completed, are
of key importance™.

Along with IOP, ocular structure may have profound effects on OAG risk. In our study, we found that AL
was significantly shorter after cataract surgery in patients in control group, but remained similar in patients
with cataract and OAG. AL shortening after cataract surgery was debated in different studies (Table 6) with no
consensus in the literature. The absolute change in AL length after cataract surgery and significance differed
among the studies. All of the found studies were with short follow up and did not evaluate glaucoma patients
(Table 6)'-2°-%, Specifically, Huang et al. found in their study, that axial length decreases with age’® which may
affect long term results. Comparatively, the follow up period of time in our study was longer which provided
some insight into what may be expected during long-term evaluation post cataract removal. It is also important
to note that Bernardo et al. suggested that pseudophakic eyes required “aphakic” option in IOLMaster 500

Scientific Reports |

(2021) 11:12203 | https://doi.org/10.1038/541598-021-91740-z natureportfolio

169



www.nature.com/scientificreports/

IOPdelta

100
80 '__ Sensitivity: 81,2
[ Specificity: 70.4
| Criterion : <-3
2 60f
s F
3 aof
A C
20}
(U] = T I R B B |
0 20 40 60 80 100

100-Specificity

Figure 3. ROC analysis. IOP cut-off value was < —3.0 mmHg. Sensitivity 81.2%, Specificity 70.4% Area under
ROC curve 82.9%. (Illustration made using IBM SPSS Statistics for Windows, Version 23.0).

Diagnosis AIOP, mmHg | Time of final measurement | Significance, p
DeVience et al. No glaucoma ~13(26) 3 years -
Huang et al.* No glaucoma ~1.99 (2.7) 3 months <0.05
Beato et al.* No glaucoma -24(28) 6 months <0.05
Lvetal® No glaucoma

Emmetropia -29(29) <0.05

Mild-moderate myopia | ~3.6 (2.9) 90 days <0.05

High myopia -27(15) <0.05
Bilak et al.”” No glaucoma -245(3.78) | 1 month <0.05
Moghimi et al.*’ No glaucoma —-4.95(2.26) 3 months <0.05
SR e
Cohetal” oag e oson) [ montss o0
Kim etal.” OAG No change 1-16 months >0.05
Kim etal, 2016 ' OAG ~0.87(243) | 6 months >0.05
Majstruk et al.'” OAG -115(3) 1 year <0.05
Guan etal." O0AG -18(35) 1 year <0.05
Tancu'” OAG, uncontrolled -19(3.9) 1 year <0.05
Siak etal."® OAG -21 1 year >0.05
Yoo etal.”” OAG -22(25) 3 months <0.05
Jimenez-Roman etal.”’ | OAG -28 1 year <0.05

0AG
Lin etal. Narrow angle ~12(3.0) 1 year <005

Wide angle -22(30) <0.05

Table 5. Studies, evaluating AIOP in OAG and non-glaucomatous cataract patients, conducted in last 10 years,
measured with Goldmann applanation tonometry. Studies, evaluating AIOP in OAG and non-glaucomatous
cataract patients, conducted in last 10 years, measured via Goldmann applanation tonometry.
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Diagnosis | AAL Period of time | Mean AL preop | Mean AL postop | p
Bilak et al." No glaucoma | -0.14 (0.17) | 1 month 23.27 (1.16) 23.14 (1.15) <0.05
Lopez et al.”” No glaucoma | -0.19 (0.05) | 1 month 25.10 (3.19) 24.88 (3.16) >0.05
Bernardo et al.** No glaucoma | -0.01 (0.08) |2 months 23.69 (1.31) 23.69 (1.31) >0.05
Chang et al.”® No glaucoma | -0.10(0.15) | 3 months 24.22(1.59) 24.13 (1.93) <0.05

Table 6. AL difference before and after phacoemulsification and IOL implantation. All of the patients,
described in the literature, did not have glaucoma.

biometry to reduce AL measurement error’®. In our study we used the “pseudophakic” option and IOLMaster
700 for our measurements.

In our study we also found different AL change in control and OAG groups postoperatively, and this could be
related to different scleral rigidity in glaucomatous eyes. Experimental animal studies, as presented by Oglesby
et al’!, show that increased IOP and glaucoma cause fibroblast proliferation in mice sclera. Coudrillier et al.
found, that human glaucomatous eyes had higher scleral fiber stiffness comparing to non-glaucomatous eyes*”.
Kim et al,, found in their study, that glaucomatous eyes had larger and more deeply curved posterior poles of an
eye, indicating posterior scleral rearrangement*. This could be possibly due to elastine alteration in posterior
pole, which appears under IOP stress conditions in glaucoma patients*"*.

Another important factor to consider is that changes in choroid could also alter AL in eyes after cataract
surgery. Yilmaz et al. found in their study that choroid slightly increases in thickness and does not return to its’
previous value®. Chen et al. also found increased choroidal vascularity after phacoemulsification®’, observing AL
decrease after phacoemulsification in the same patients””. More research is needed to fully elucidate the choroid
and its influence on AL in cataract patients.

One of the advantages of our study was that we compared both IOP change and ACA measurements between
cataract patients with and without OAG both pre- and postoperatively. Comparatively, most studies available
in the literature evaluated only OAG without a control group, and/or OAG was compared to an angle closure
glaucoma cohort. In our study we also performed precise biometrical evaluation pre- and postoperatively in
comparison with ACA change. Our study is not without limitations however, as we did not include trabecular
meshwork or choroidal thickness assessments. Additionally, a longer follow up duration may provide more
precise information about the stability of observed changes and their influence on risk for OAG progression.

Conclusions

In our study IOP change after cataract surgery was more pronounced in OAG cataract patients than in non-OAG
cataract patients. The OAG patients were more likely to have IOP change < - 3.0 mmHg than the patients with-
out OAG. Interestingly, the IOP reduction did not correlate with preoperative ACA width in either group. The
OAG group had a tendency of narrower ACA before cataract surgery, but overall anterior chamber parameters
were similar among cataract and cataract with open angle glaucoma patients pre- and postoperatively. The ACD
change had a moderative positive connection with ACA parameters in control group, but this was not observed
in OAG group. AL was shorter postoperatively in control group, but remained similar in the OAG group. Non-
glaucomatous cataract patients and OAG cataract patients had similar biometrical and ACA characteristics
preoperatively, but the postoperative structural dynamics differed, suggesting different postoperative ocular tissue
adaptation. Our analysis therefore suggests IOP reduction is greater post cataract removal is in OAG patients,
but larger longitudinal studies are needed to understand the duration of IOP reduction. Further, we suggest
designing a study to include trabecular meshwork and posterior choroid evaluations to fully elucidate cataract
removal and its impact on IOP, ocular structure, and OAG progression.

Methods
The prospective observational case-control study was conducted in Lithuanian University of Health Sciences,
Kaunas, Lithuania. The Kaunas Regional Biomedical Ethics Committee approved all study procedures (No.
BE-2-52) and participants signed an informed consent. The study protocol adhered to the tenets of Declaration
of Helsinki.

Our study included 40 patients: the control group consisted of 25 patients and the OAG group consisted of
15 patients.

To detect the difference of 0.3 (SD =0.2) mm change in ACA opening distance (AOD500), we needed at least
11 participants in each group (a=0.05, power 90%)". To detect an IOP difference of 2.3 mmHg (SD 2.0), we
needed at least 12 participants in each group (a =0.05, power 80%)*".

Inclusion criteria for all subjects included: age > 40 years, IOP <21 mmHg, vision >0.2 decimal, diagnosed
with cataract, scheduled for cataract surgery, open ACA gonioscopically (Schaffer III-1V), OAG group with
antihypertensive glaucoma medical treatment for more than 2 years. The control group consisted of cataract
patients without other ophthalmological pathology and the (OAG) group consisted of cataract patients who were
previously diagnosed with OAG for more than 2 years and were treated medically with controlled IOP. Exclu-
sion criteria included previous ocular surgery or laser treatment; systemic conditions, such as diabetes mellitus,
uncontrolled arterial hypertension; other ocular conditions, such as closed angle glaucoma, age related macular
degeneration, diabetic retinopathy, mature cataract (we needed to be able to use IOLMaster for biometry), lens
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TISA750
AOD500

Figure 4. Measurements of anterior angle structures: AOD500, TISA500, TISA750. SS scleral spur, SC
Schlemms canal. (Illustration made using Clip Studio Paint PRO Ver. 1.9.10 ©CELSYS Inc. https://www.clips
tudio.net/en/).

subluxation or swelling (to avoid lens induced glaucoma), high myopia, previous inflammatory eye diseases,
ACA pathology.

All subjects had demographical data evaluated: age, gender and ethnicity data collected, underwent full
ophthalmic examination, Goldmann applanation tonometry for IOP, ocular biometry (IOLMaster 700 v1.7),
using “phakic” option preoperatively and “pseudophakic” option postoperatively. We also performed AS-OCT
(DRI OCT Triton plus (Ver.10.13). AS-OCT was performed in semi-dark conditions without pupil dilation. The
ACA was scanned at 0° and at 180° three times each side. We performed scans of 90° and 270°, but we did not
include them into our study due to scleral artefacts. Ocular biometry measurements were performed without
pupil dilation in a well-lit room. Ocular tonometry was performed as the last test to avoid artefacts in AS-OCT
and biometry. The measurements were obtained before and repeated 6 months after phacoemulsification and
IOL implantation.

All of the participants underwent uneventful phacoemulsification and IOL implantation. All of the surger-
ies were performed by one surgeon (L.K.) with temporal clear corneal incision (2.4 mm). The surgery followed
viscoelastic material insertion, continuous curvilinear capsulorhexis (approximately 5.5 mm diameter), hydro-
dissection, phacoemulsification of the nucleus and aspiration of cortex. The IOL was inserted into the capsular
bag. We used Tecnis® Monofocal 1-Piece Model ZCB00 lenses (Johnson and Johnson Vision, United States of
America), Alcon AcrySof® IQ lenses (Alcon, Switzerland and United States of America) and EnVista® lenses
(Bausch + Lomb, United States of America).

The AIOP was calculated postoperative IOP minus preoperative IOP (mmHg).

The AS-OCT measurements were performed using Fiji program package®. All of the measurements were
performed by one grader (G.P.). The intra-observer repeatability of randomly chosen 30 images was excellent
(PCC=0.9).

To characterize anterior chamber parameters, we used measurements, as described by Pavlin et al. (AOD)™,
and Radhakrishnan et al. (TISA)* (Fig. 4).

AOD500—angle opening distance at 500 um from scleral spur. It is a line, beginning at a dot at 500 um from
scleral spur on corneal endothelium, perpendicular to corneal endothelium, ending on iris surface.

TISA500—trabecular-iris space area. Circumscribed area, where anterior wall is AOD500, posterior wall
starts from scleral spur and is parallel with AOD500, superior wall is corneoscleral surface and inferior wall is
iris surface. TISA750 is has similar boundaries with AOD500 replacement by distance 750 pum from scleral spur.

AOD500 change was measured postoperative AOD500 minus preoperative AOD500 (mm).
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‘We included ocular biometry parameters: AL—axial length (mm), CCT—central corneal thickness (um),

ACD—anterior chamber depth (mm), lens thickness (mm) and IOL thickness (mm). ACD change was measured
postoperative ACD minus preoperative ACD (mm).

Statistical analysis was performed using IBM SPSS Statistics for Windows, Version 23.0. (Armonk, NY: IBM

Corp) program package. Kolmogorov-Smirnov test was used to evaluate the normality of sample distribution.
Mann-Whitney U test was used for 2 non-parametric independent samples. Quantitative data was presented
as Mean (SD). Spearman’s Correlation Coefficient was used for non -parametric correlations. A p value <0.05
was statistically significant.

Data availability
All of the data is available from the corresponding author upon reasonable request.
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PRIEDAS

Siame tyrime dalyvavusiy tiriamyjy vartoti antiglaukominiai lasai

Veiklioji medzZiaga K.OI‘nercinis Pava~i pak Konservant-(-)
dinimas koncentracija
Latanoprostas Xalatan BAK 0,02 proc.
Bimatoprostas Lumigan BAK 0,02 proc.
Bimatoprostas Bimifree - 0 proc.
Travoprostas Travatan - 0 proc.
Tafluprostas Taflotan - 0 proc.
Timololis Oftan Timolol BAK 0,01 proc.
Betoksalolis Betoptic BAK 0,01 proc.
Brimonidinas Luxfen BAK 0,005 proc.
Brinzolamidas Azopt BAK 0,01 proc.
Binzoladimas Optilamid BAK 0,015 proc.
Dorzolamidas Trusopt BAK 0,0075 proc.
Latanoprostas + Timololis Xalacom BAK 0,02 proc.
Bimatoprostas + Timololis Ganfort BAK 0,05 proc.
Travoprostas + Timololis DuoTrav - 0 proc.
Brinzolamidas + Timololis Azarga BAK 0,01 proc.
Dorzolamidas + Timololis Cosopt BAK 0,0075 proc.
Brimonidinas + Timololis Combigan BAK 0,05 proc.
Brimonidinas + Brinzolamidas Simbrinza BAK 0,03 proc.

Informacija surinkta i$ vaisty informaciniy lapeliy.2019 mety Europos

vaisty agentiiros

(EMA, European Medicines Agency) isleistame reikalavime BAK koncentracija akiy laSuose

negali virsyti 0,02 proc. [63].
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dékoju dr. Vaidotui Zvikui uZ puiky bendradarbiavima atlickant tyrimus.

Dékoju LSMUL KK Akiy ligy klinikos vadovei prof. dr. Redai Zemaitie-
nei ir LSMUL KK Akiy dienos chirurgijos skyriaus vadovei prof. dr. Daliai
Zalitinienei uZ pasitikéjima ir galimybes dirbti ir tobuléti.

Dékoju LSMUL KK Akiy ligy dienos chirurgijos skyriaus gydytojoms
Linai Aliizaitei-Baranauskienei, dr. Aurijai Kalasauskienei bei visam kolekty-
vui uz palaikyma ir iSklausyma visus penkerius mokslinio darbo metus.

Dékoju Irenai Nedzelskienei uz pagalbg ir patarimus atliekant statistinius
skai¢iavimus.

Labiausiai esu dékinga savo mamai. A¢iii uz jkveépta drasa ir pasitikéjima
siekti daugiau, uz nuolatinj palaikyma ir iSklausyma.

Dékoju savo vyrui bei draugams uz buvimg Salia, kantrybe ir neleidima
pasiduoti.
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