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Akiy kraujotaka

Tinklainés deguonies poreikis vienas didziausiy organizme.

Akies kraujotaka/"mityba” netrikdo Sviesos patekimo.

Akies “mityba” priekiniam segmentui (ragenai/lesSiukui) per krumplyno
iSskiriamg intraokulinj skystj, per gyslaine — tinklainei.

Tinklainés kraujotaka be autonominés inervacijos.

Flammer J, Konieczka K, Bruno RM, Virdis A, Flammer AJ, Taddei S. The eye and the heart. Eur Heart J. 2013 May;34(17):1270-8. doi: 10.1093/eurheartj/eht023.
Epub 2013 Feb 10. PMID: 23401492; PMCID: PMC3640200.




Kraujotakos reguliacija

Tinklainés kraujotaka reguliucjama nepriklausomai nuo sisteminés
kraujotakos (kraujagysliy endotelis ir nervinés bei (glijos Igstelés
(neurovascular coupling - NVC)).

Gyslainés kraujotaka reaguoja j fizinius bei psichinius veiksnius ir aplinkos
temperatira.

Regos nervo disko kraujotaka veikiama tiek NVC, tiek medziagy
difunduojanciy iS gyslainés.

Flammer J, Konieczka K, Bruno RM, Virdis A, Flammer AJ, Taddei S. The eye and the heart. Eur Heart J. 2013 May;34(17):1270-8. doi: 10.1093/eurheartj/eht023. Epub 2013 Feb 10. PMID:
23401492; PMCID: PM(C3640200.




Kraujotakos (dis)reguliacija
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Flammer J, Konieczka K, Bruno RM, Virdis A, Flammer AJ, Taddei S. The eye and the heart. Eur Heart J. 2013 May;34(17):1270-8. doi: 10.1093/eurheartj/eht023. Epub 2013 Feb 10. PMID:
23401492; PMCID: PM(C3640200.




Glaukomos rizika ir kraujotakos
sistema

) Autonominé Endotelio
AL e disfunkcija disfunkcija

Moore D, Harris A, Wudunn D, Kheradiya N, Siesky B. Dysfunctional regulation of ocular blood flow: A risk factor for glaucoma? Clin Ophthalmol. 2008 Dec;2(4):849-61. doi:
10.2147/0pth.s2774. PMID: 19668439; PMCID: PMC2699797.

Gherghel D, Hosking SL, Cunliffe IA. Abnormal systemic and ocular vascular response to temperature provocation in primary open-angle glaucoma patients: a case for autonomic
failure? Invest Ophthalmol Vis Sci. 2004 Oct;45(10):3546-54. doi: 10.1167/iovs.04-0290. PMID: 15452061.



Pirminé kraujagysliné disreguliacija

Akies kraujotakos nestabilumas — svarbus glaukomos vystymosi rizikos
veiksnys.

Autoreguliacijos nebuvimas tinklainés kraujagyslése stebimas glaukoma
sergantiems pacientams.

Glaukomos progresavimo rizikos veiksniai:

Mazas perfuzinis akies spaudimas Mazesnis sistolinis AKS (esant mazesniam
baziniam Tn)

Sirdies ir kraujagysliy sistemos ligos
anamnezeéje (esant didesniam baziniam Tn) OND kraujosruva.

Tsai JC. Influencing ocular blood flow in glaucoma patients: the cardiovascular system and healthy lifestyle choices. Can J Ophthalmol. 2008 Jun;43(3):347-50. doi: 10.3129/i08-035. PMID: 18443608.

Leske MC, Heijl A, Hyman L, Bengtsson B, Dong L, Yang Z; EMGT Group. Predictors of long-term progression in the early manifest glaucoma trial. Ophthalmology. 2007 Nov;114(11):1965-72. doi:
10.1016/j.0phtha.2007.03.016. Epub 2007 Jul 12. PMID: 17628686




Pirminé kraujagysline disreguliacija

Primary vascular dysregulation (PVD) — polinkis kitaip reaguoti j aplinkos
stimulus — fizinius, psichologinius ar temperatdrinius.

Dazniau pasitaiko: Pozymiai:
Moterims Hipotenzija
Liekniems asmenims Saltos gallinés
Fiziskai ir psichiskai aktyviems asmenims llgesnis uzmigimo laikas

Flammer J, Konieczka K, Bruno RM, Virdis A, Flammer AJ, Taddei S. The eye and the heart. Eur Heart J. 2013 May;34(17):1270-8. doi: 10.1093/eurheartj/eht023. Epub 2013 Feb 10. PMID:
23401492; PMCID: PMC3640200.




Pirminé kraujagysliné disreguliacija

Sutrikusi autoreguliacija
Standesnés tinklainés kraujagyslés
Sumazejes NVC

Padidéjes endotelino-1 kiekis (vazokonstrikcinis
peptidas)

Flammer J, Konieczka K, Bruno RM, Virdis A, Flammer AJ, Taddei S. The eye and the heart. Eur Heart J. 2013 May;34(17):1270-8. doi: 10.1093/eurheartj/eht023.
Epub 2013 Feb 10. PMID: 23401492; PMCID: PMC3640200.




Pseudoeksfoliacinis sindromas

Pseudoekfoliacinis sindromas — streso sukelta elastiné mikrofibriliopatija,
matrikso metalo proteinaziy padidéjimas ir baltymo kaupimasis akies ir
kitose organizmo strukttrose.

Pseudoeksfoliacinés medziagos buvimas kraujagysléje lemia jos strukttros
pasiketimg ir endotelio disfunkcijg (sutrikusi vazodilatacija).

Pseudoeksfoliacinis sindromas susijes su MI, insultu, krdtinés angina,
hipertenzija, cukriniu diabetu.

Siordia JA, Franco J, Golden TR, Dar B. Ocular Pseudoexfoliation Syndrome Linkage to Cardiovascular Disease. Curr Cardiol Rep. 2016 Jul;18(7):61. doi: 10.1007/s11886-016-0738-5. PMID: 27216841.

Mitchell P, Wang JJ, Smith W. Association of pseudoexfoliation syndrome with increased vascular risk. Am J Ophthalmol. 1997 Nov;124(5):685-7. doi: 10.1016/s0002-9394(14)70908-0. PMID:
9372724.

Speckauskas M, Tamositinas A, Jasinskas V. Association of ocular pseudoexfoliation syndrome with ischaemic heart disease, arterial hypertension and diabetes mellitus. Acta Ophthalmol. 2012
Sep:90(6):e470-5. doi: 10.1111/j.1755-3768.2012.02439.x. Epub 2012 May 2. PMID: 22550962: PMCID: PMC3430794.



Pseudoeksfoliacinis sindromas

Padidéjusi RysSys su Mazesné folaty,
homocisteino insultu, M, B6 ir B12
koncentracija veny okliuzija koncentracija

Endotelio disfunkcija

Padidéjes arterijos sienos rigidiSkumas ir sumazéjes elastingumas

Padidéjusi uzdegimo zymeny koncentracija

Katsi V, Pavlidis AN, Kallistratos MS, Fitsios A, Bratsas A, Tousoulis D, Stefanadis C, Manolis AJ, Kallikazaros |. Cardiovascular repercussions of the pseudoexfoliation syndrome. N
Am J Med Sci. 2013 Aug;5(8):454-9. doi: 10.4103/1947-2714.117294. PMID: 24083219; PMCID: PMC3784921.




Sirdies susitraukimy daznis (SSD)

SSD svyravimai — kriterijus, leidZiantis jvertinti simpatinés ir parasimpatinés
sistemos pusiausvyra.

Normalaus akisptdzio glaukomos grupéje vyrauja simpatinés nervy sistemos
aktyvumas, jautresnis atsakas j dirgiklius (padidéjes SSD, vazokonstrikcija,
endotelio disfunkcija, padidéjes deguonies poreikis audiniuose, iSemijos
rizika).

Kurysheva NI, Shlapak VN, Ryabova TY. Heart rate variability in normal tension glaucoma: A case-control study. Medicine (Baltimore). 2018 Feb;97(5):e9744. doi:
10.1097/MD.0000000000009744. PMID: 29384857; PMCID: PMC5805429.




ISeminé sirdies liga
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Chen YY, Hu HY, Chu D, Chen HH, Chang CK, Chou P. Patients with Primary Open-Angle Glaucoma May Develop Ischemic Heart Disease More Often than Those without Glaucoma: An 11-Year
Population-Based Cohort Study. PLoS One. 2016 Sep 20;11(9):e0163210. doi: 10.1371/journal.pone.0163210. PMID: 27649414; PMCID: PMC5029879.




Deep learning ir akiy dugno nuotraukos

Age Gender

Original

Naudojant deep learning technikg galima
nustatyti kardiovaskuliniy ligy rizikos
veiksnius:

Amziy
Lytj
SAKS

Actual: 148.5 mmHMg Actual: 78.5 mmHg
Predicted: 148.0 mmHg Predicted: 86.6 mmHg

Poplin R et al. Prediction of cardiovascular risk factors from retinal fundus photographs via deep learning.
Nat Biomed Eng. 2018




Deep learning ir akiy
dugno nuotraukos

Beveik 100 tUkst. nuotrauky.
Didesnis mirtingumas sergantiems
CD ir AH, kai VD mazesnis.
Genetiniai mechanizmai siejami su
angiogeneze ir uzdegimu.

Zekavat SM et al. Deep Learning of the Retina Enables Phenome- and Genome-Wide Analyses of the
Microvasculature. Circulation. 2022.

97,895 images
54,813 individuals
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High-fidelity, noninvasive

Imaging technology and metrics microvascula]r assessment
1
r N N
Retinal photography oCT OCT angiography Deep learning and neural networks
* Retinopathy * Retinal thinning * Retinal thinning Retinal vascular morphology Preci.sion'
* Arteriolar narrowing *» Vessel remodelling * Capillary rarefaction linked to clincal data stratification
* Venular widening » Choroidal thinning * Perfusion deficits of CVD risk
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* Hypertension * Hypertension * Hypertension * Age patient
* Diabetes * Diabetes * Diabetes * Sex management
» CKD * CKD * CKD *» Blood pressure
* CVD events * Coronary disease * CVD events
o J

1
Associations with CVD risk factors and outcomes

Farrah TE, Webb DJ, Dhaun N. Retinal fingerprints for precision profiling of cardiovascular risk. Nat Rev Cardiol. 2019;16(7):379-381. doi:10.1038/s41569-019-0205-2




ISvados

Glaukoma ir Sirdies—kraujagysliy sistema turi daug bendry
patogenetiniy tasky.

Svarbus kardiology ir oftalmology bendradarbiavimas gydant
pacientus.
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