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CIRRUS HD OCT - ANGIOPLEX

T0.. OPTIC NERVE HEAD
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* Blood flow to the RNFL is supplied by the microcirculation coming
from the retinal al peripapillary pis&;RPC)
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the RPC network but traditional fluorescein

* OCTA for GLAUCOMA: It has been reported that optic disc
perfusion may be useful in the evalualion of glaucoma and
glaucoma progression®+
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CIRRUS HD OCT - ANGIOPLEX FOR ONH

NEW: AngioPlex ONH scans
* 4.5x4.5 mm scan
+ 350x350 pixels (2x averaged)

Quantification of the Radial Peripapillary Capillaries (RPC): LM to RNFL
NEW: AngloPlex Metrlx for ONH

« Caplllary Perfuslon (PL
« percentage of an area that contains perfused vasculature
*  may provnde useful information for detecting and monitoring glaucoma’

y perfusion, weighted by the intensity of the flow signal
. may help physicians monitor glaucoma?

'Chen CL et al., "Optic nerve head perfusion in normal eyes and eyes with glaucoma using optical coherence
tomography-based microangiography,” Quant Imaging Med Surg, 2016 Apr;6(2):125-133

2Chen CL, Zhang A, Bojikian KD, et al., "Peripapillary retinal nerve fiber layer vascular microcirculation in
glaucoma using optical coherence tomography-based microangiography,” Invest Ophthalmol Vis Sci, 2016
Jul;57(9).0CT475-0CT485

M. Sacchi - Ospedale San Giuseppe Milano



CIRRUS HD OCT - ANGIOPLEX FOR ONH

AngioPlex® forONH
Analysis Screen((Single Visit) °

ZEISS

o AngioPlex ONH with
map and metrics

o Structural en face

6 Overlay options

RNFL thickness
map

v

o B-scan with blood
flow overlay
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CIRRUS HD OCT - ANGIOPLEX FOR ONH

Q112077 428 44 PM

0112017 4 5408 PM Astorrate
AngioPlex - RFC AngioPlex - RPC Structure -
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Exam 1 (Prior Scan) Signal (10/10) ‘ Signal (1010) Exam 3 (Selectea Scar) Regsstration

Top LM Bodtum. RNFL Top ILM BoRoim RINFL
Tracked during scar Q Ouzer Regon Tracked during scan
Edtcd: 11/11/2017 100:48 AM Exam 1 Exam 2 Deferonca Editcs: 10013/2017 351:32 PM
Parfiision 43R % 43% ns%
Flux index 0.3%4 0388 0.004
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o Change in
AngioPlex
Metrix

o Automatic
registration
of two
visits



PERCHE STUDIARE VASCOLARIZZAZIONE NERVO OTTICO?

» nonostante riduzione della IOP, molti pazienti continuano a peggiorare

» fattori IOP-indipendenti, tra questi alterazione del flusso ematico*

EMGT, 2002
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Gugleta K et al (2003) Choroidal vascular reaction to hand-grip stress in subjects with vasospasm and its relevance in glaucoma. Invest Ophthalmol Vis Sci
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Grunwald JE, (1998) Optic nerve and choroidal circulation in glaucoma. Invest Ophthalmol Vis Sci 39:2329-2336
Flammer J, (1998) Optic nerve blood-flow abnormalities in glaucoma. Prog Retin Eye Res 17:267-289

Feke GT, (2008) Retinal blood flow response to posture change in glaucoma patients compared with healthy subjects. Ophthalmology 115:246-252.
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PERCHE STUDIARE VASCOLARIZZAZIONE NERVO OTTICO?

» nonostante riduzione della IOP, molti pazienti continuano a peggiorare

» fattori IOP-indipendenti, tra questi alterazione del flusso ematico*

misurazioni quantitative, riproducibili, perfusione testa nervo ottico

*
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Angiografia OCT con ZEISS AngioPlex
Principi tecnologici

La tecnologia di AngioPlex ™ evidenzia il moto di corpuscoli quali i globuli rossi all'interno
di una sequenza di B-scan OCT acquisite ripetutamente nella stessa posizione della retina.

e —— A R e &

Gruppi di B-scan OCT.

; ‘ Flusso sanguigno nelle B-scan. AngioPlex Map.
Ogni gruppe @ acquisto nella stessa Ogni gruppo genera una B-scan Mappa ricostruita della rete
posizione sulia reting con informazioni di flusso microvascolare perfusa allinternc di

relina e coroide.
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Artefatti da movimento
Importanza Eyetracker

Superficial retinal layer

Deep retinal layer

Retinal vasculature

Tracking

Tracking

Wige-Talc imagng of mhinal vasculature using optcal

cOhSrance MOGraphy-tasad micioangng ety provided

by moton tracking. [Singin Zhang ot al., 2015)

L'angiografia OCT esalta le
gifferenze di moto in scansioni

ripetute.

2

Gli artefatti da movimento risultano
quindi importanti {(bande che
occupano tutta 'ampiezza della
scansione).

4

L'utilizzo di un eyetracker attivo
diviene fondamentale.

e

FastTrac™
Eye-tracker di CIRRUS
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Valutazione delle acquisizioni OCTA:
Qualita del segnale

« L'OCTA e derivato da un classico segnale
OCT ripetuto, quindi presenta le
medesime limitazioni dell'OCT
tradizionale.

. Una@ssa intensita del sggLnagpuo
generare zone scure nella scansione
oppure acquisizioni di scarsa qualita

«  Questo pud essere dovuto a corpi mobili S
nel vitreo oppure ad altre opacita dei mezzi

« L'esempio sulla destra mostra
un'immagine con scarsa qualita del
segnale

+ Comparare I'OCT angiografico con en face
strutturale e B-scan per identificare la fonte
degli spot scuri
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GLAUCOMA: RIDUZIONE PERFUSIONE

Inferior
P: 46.6%
F:0.476
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AngioPlex - RPC
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applicazioni cliniche

GLAUCOMA A TENSIONE NORMALE
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Grasfe's Aachvve for Clinical and Fxpermental Ophthalmology (2018] 256:117¢-11346

e k1020750110853 NORMAL TENSION GLAUCOMA

GLAUCOMA
® CronaMars

Comparison of retinal microvascular changes in eyes with high-tension
glaucoma or normal-tension glaucoma: a quantitative optic coherence
tomography angiographic study

Huan Xu'?3 . Ruyi Zhai"?* - Yuan Zong '"** « Xiangmei Kong ' « Chunhui Jiang '** « Xinghuai Sun'**? . Yi He%.
Xiqi Li **

T — R

Table 1  Subject characteristics

Characteristics Nomnal (n =151 eyes) HTG (n=43 eyes) NTG (n=33 eyes) P P Fr

RNFL thickness 104.53 £12.53 77.09=12.78 72.73+18.82 <0.001* <0.001* 0.586

Ve
/
i

o | . B —
Peripapillary region Q63.29:t3.34 > \_55.57=5.77 49.78 £9.21 > <0.001% <0.001* ( <0001% )

MD (dB) - -9.11x7.36 -9.76 £6.61 - - 0.691




Graefe's Achvve for Clinical and Fper mental Ophthalmo'ogy (2018] 256:1176-1136

e k1020701108353 NORMAL TENSION GLAUCOMA

GLAUCOMA
@ CronaMars

Comparison of retinal microvascular changes in eyes with high-tension
glaucoma or normal-tension glaucoma: a quantitative optic coherence
tomography angiographic study

Huan Xu'??. Ruyi Zhai"?* . Yuan Zong "** « Xiangmei Kong " « Chunhui Jiang '** « Xinghuai Sun'*37 . Yi He 4.
Xigi Li ™"

L — B ———

RIDUZIONE PERFUSIONE NEI PAZIENTI CON GLAUCOMA (HTG, NTG) RISPETTO Al CONTROLLI SANI

RNFL thickness 104.53 +12.53 77.09=12.78 7273+ 1882 <0.001* <0.001* 0.586
Peripapillary region Q63.29:t3.34 ) (\35.57:5.77 49.78 921 > <0.001* <0.001* ( <0001% )
MD (dB) g -9.11+7.36 -9.76+6.61 = = 0.691
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Grasfe's Aachvve for Clinical and Fxpermental Ophthalmology (2018] 256:117¢-11346

e k1020750110853 NORMAL TENSION GLAUCOMA

GLAUCOMA
® CronaMars

Comparison of retinal microvascular changes in eyes with high-tension
glaucoma or normal-tension glaucoma: a quantitative optic coherence
tomography angiographic study

Huan Xu'?3 . Ruyi Zhai"?* - Yuan Zong '"** « Xiangmei Kong ' « Chunhui Jiang '** « Xinghuai Sun'**? . Yi He%.
Xiqi Li **

T — R

Table 1  Subject characteristics

Characteristics Nomnal (n =151 eyes) HTG (n=43 eyes) NTG (n=33 eyes) P P Fr

RNFL thickness 104.53 £12.53 ’C7.09 =12.78 72,713 18.82> <0.001* <0.001* ( 0.586 >

Peripapillary region 63.29+3.34 ( 55.57£5.77 49.78 £921 > <0.001* <0001* | <0001* )
MD (dB) - -911x7.36 -0.76 £6.61 - - 0.691
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Graefe's Achvve for Clinical and Fper mental Ophthalmo'ogy (2018] 256:1176-1136

e k1020701108353 NORMAL TENSION GLAUCOMA

GLAUCOMA
@ CronaMars

Comparison of retinal microvascular changes in eyes with high-tension
glaucoma or normal-tension glaucoma: a quantitative optic coherence
tomography angiographic study

Huan Xu'??. Ruyi Zhai"?* . Yuan Zong "** « Xiangmei Kong " « Chunhui Jiang '** « Xinghuai Sun'*37 . Yi He 4.
Xigi Li ™"

GLAUCOMA TENSIONE NORMALE: RIDUZIONE PERFUSIONE, INDIPENDENTE DALLO SPESSORE RNFL

RNFL thickness 104.53 +12.53 ’;\37.09: 12.78 7273+ 18.82) <0.001* <0001* ( 058 )
Peripapillary region 63.29+3.34 (\35.57:5.77 49.78 921 > <0.001* <0.001* ( <0001% )
MD (dB) g -9.11+7.36 -9.76+6.61 = = 0.691
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Graefe's Achvve for Clinical and Fper mental Ophthalmo'ogy (2018] 256:1176-1136

e NORMAL TENSION GLAUCOMA

® CronaMara

Comparison of retinal microvascular changes in eyes with high-tension
glaucoma or normal-tension glaucoma: a quantitative optic coherence
tomography angiographic study

Huan Xu'?%. Ruyi Zhai?* « Yuan Zong "** « Xiangmei Kong " « Chunhui Jiang'** « Xinghuai Sun'?%7 . Yi He®4 .
Xigi Li 4

T — e ———

Table 1  Subject characteristics

Characteristics Nomnal (n=51 eyes) HTG (n=43 eyes) NTG (n=33 eyes) P P F

RNFL thickness 104.53+12.53 ((&77.09 +=12.78 72,73 18.82) <0.001* <0.001* 0.586

Peripapillary region 63.29+3.34 (35.57:5.77 49.78+9.21 ) <0.001* <0.001* ( <0001% )
MD (dB) - -9.11x736 -9.76 £6.61 - - 0.691

Parafovea reg_ion‘ 51.58+4.01 <¥4727i4.86 45.56 552 ) <0.001* <0.001* [ 0363 )

riduzione perfusione testa ottico, ma non a livello maculare

ipossia relativa testa nervo ottico potrebbe spiegare la maggior incidenza
di emorragie papillari, tipiche del glaucoma a tensione normale

questo dato supporta lI'associazione tra NTG e disturbi vascolari come
'emicrania e il fenomeno di Raynaud

S —— R



Microvasculature Dropout and Development ~ ®

of Normal Tension Glaucoma in Glaucoma
Suspects: ThelNormal Tension Glaucomal
(Suspect|/Cohort Study AJC 2023

YOUNHEA JUNG, HAE-YOUNG LOPILLY PARK, HEEIONG SHIN 51 EUN OH, SEONG AH KIM, JI-YOUNG LEE
DA YOUNG SHIN, SOO JI JEON, YONG-CHAN KIM, HYE-YOUNG SHIN, JIN A, CHUL NA YOUNG LEE AND

CHAN KEE PARK

L —

Yaobks

Frogresson tc NTG {nw

Norpregression . N1 G r-234)

E Aps &1 diagnoeis (y)

5447 & 13.98 4991 £ 1506 )
male, n (%} 39 (53.4) 156 (66.7)
[ Famity nistory of alaucoma, n (%} 16 {219) 32 {13.7) )
Syslernic dernographics
i _4i55) 1014.3)
( edication of HTN, n (3] 18 {24.7) 25 {10.7) )
Ocular damographcs
Best-corracted visual acuity 084 =0 0.63 £ 0.13
Axal lsngth (mm) 2497 & 1.85 24591 148
Cantral corneal theckness {um) 55161 L4141 554,27 1 38.13
IOP paramelers
Baseline IOP {min Hy) 16.32 + 4.14 16.21 - 2.73
Mean fa kow-up KOP (mm Hg) 12.98 + 2.15 15.56 ~ 4.26
OCT parametars
Besslina average pRNFL thic<ness (am) B5.06 L 845 91212978
Besslina average mGC-IPL thicknass (am) T5.88 L 8.53 756 = 12,52
VF paramaters
Besslina MD of SAP (dB) -160 £ 199 -1.21 & 1.61
Baseline PSD of SAP (dB) 215 + 119 1.73+ 0.69
Dise parametens
Pregance of DH, n (%) 61(8.2) 2(0.8)
Cisc area by HAT (mm’) 239 = 0.44 227 £ 047
Veartical cup-to-disc ratio by HAT {mm=) 071 0.2 0.63 £ 0.11
Measured ONH paramelers
Dise il rafio 117+ 0.34 1.14 =015
Cise ersion degree -1.48 + 15.97 1.72 + B.47
Disc-foveal angle 6.94 - &G0 706 —3.53
Pregance of g-zona PRA, n {%) 59 (80.8) 154 (65.8)

PPA ama (poel area) 24 BB3.28 = 26,329.61 21,443.24 2180250
OCT angography paramstars

Presence of MvD, n (%) 37 (50.7) 151(6.4)

IMacular superlicial VD (%) 3438 + 307 3538 + 3.93

Macular deep VD (%) 3552+ 4.91 a771 + 4.55

Perpapillary suparical VD {%) 4046 4+ 4.52 4072 4+ 4.19

Peripapillary deep VD (%) £61.57 + 5.85 82.11 + 6.79

Laminar dasp VD (%) 25554 1419 3150 = 10.92
Follow-ug duration {ma) 55.31 £ 10.98 5273 4 1068
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i Aps a1 disgnosis (y) 5147 & 13.98 4991 £ 1506 )
) 5953 4) 156 (66,7}
( Family history of glawcoma, n (%) 16 {21.9) 32 {13.7)
Syslernic demographics
_4i55) 1014.3)
( edication of HTN, n (3] 18 {24.7) 25 {10.7) )
Ocular damographcs
Best-corracted visual acuity 084 =0 083 £ 0,13
Axal lsngth (mm) 2497 & 1.85 24591 148
Cantral corneal theckness {um) 55161 L4141 554.27 £ 38.13
IOP paramelers
Baseline IOP {min Hy) 16.32 + 4.14 16.21 - 2.73
Mean fakew-up KOP (mm Hg) 12.98 + 3.15 15.56 ~ 4.26
i Besslina average pRNFL thic<ness (am) B5.06 L 845 91212978 J
Besslina average mGC-IPL thicknass (am) T5.88 L 853 756 = 12,52
VF paramaters
Besslina MD of SAP (dB) -160 £ 199 -1.21 & 1.61
Baseline PSD of SAP (dB) 215 + 119 1.73+ 0.69
i Pragance of DH, n (%) 6(8.2) 2 {0.9) )
Cisc area by HAT {mm’) 239 = 0.44 227 £ 047
Veartical cup-to-disc ratio by HAT {mm=) 071 0.2 0.63 £ 0.11
Measured ONH paramelers
Dise il rafio 117+ 0.34 114 =015
Cise ersion degree -1.48 + 15.97 1.72 + B.47
Disc-foveal angle 6.94 - &G0 706 —3.53
Pregance of g-zona PRA, n {%) 59 (80.8) 154 (65.8)
PPA ama (poel ared) 24 BB3.28 = 26,329.61 21,443.24 2180250
OCT angography paramstars
Presence of MvD, n (%) 37 (50.7) 15(6.¢)
Macular supericial VD (%) 34.38 + 307 35.78 + 3.93
Macalar deep VD (%) 3552+ 491 a771 ~ 4.55
Ferpapillary suparfical VD %) 4046 4+ 4.52 4072 4+ 4.19
Peripapillary deep VD (%) £61.57 + 5.85 82.11 + 6.79
Laminar dasp VD (%) 25554 1419 3150 = 10.92
Follow-ug durafion (ma) 5531 £ 1098 52731 1068

L —

& Yae

022
51"

74ab
-008”

585"
Arge
817

829"

093"
<.001"

003"
285"
.005°

-ml
032"
B18°
o190
5040

<.001"
126"
-006"
726"
B35
004
_mu

B



Microvasculature Dropout and Development ™
of Normal Tension Glaucoma in Glaucoma
Suspects: The Normal Tension Glaucoma

Suspect Cohort Study AJO 2022

YOUNHEA JUNG, HAE-YOUNG LOPILLY PARK, HEEIONG SHIN 51 EUN OH, SEONG AH KIM, JI-YOUNG LEE
DA YOUNG SHIN, SOO JI JEON, YONG-CHAN KIM, HYE-YOUNG SHIN, JIN A, CHUL NA YOUNG LEE AND

CHAN KEE PARK

L —

Yaobks

Fregressen e NTG (n=73)

Nocpregreszion  NIG r=224]

i Aps a1 disgnosis (y) 5147 & 13.98 4991 £ 1506 )
) 5953 4) 156 (66,7}
( Famity history of glavcoma, n (%) 16 {21.9) 32 {18.7)
Syslernic demographics
_4i55) 1014.3)
( edication of HTN, n (3] 18 {24.7) 25 {10.7) )
Ocular damographcs
Best-corracted visual acuity 084 =0 083 £ 0,13
Axal lsngth (mm) 2497 & 1.85 24591 148
Cantral corneal theckness {um) 55161 L4141 554.27 £ 38.13
IOP paramelers
Baseling IOP {mim Hy) 168.32 + 2,14 16.21 - 2.73
NMean fa Fow-up IOP (mm Hg) 12.98 + .15 1666 —~ 4.26
i Besslina average pRNFL thic<ness (am) B5.06 L 845 91212978 J
Besslina average mGC-IPL thicknass (am) T5.88 L 853 756 = 12,52
VF paramaters
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i Pragance of DH, n (%) 6(8.2) 2 {0.9) )
Cisc area by HAT {mmv’) 239 = 0.44 227 £ 047
Veartical cup-to-disc ratio by HAT {mm=) 071 0.2 063 £0.11
Measured ONH paramelers
Cise il rafio 1174+ 0.34 1.14 =015
Cise ersion degree -1.448 + 15.97 1.72 + B.47
Disc-foveal angle 6.94 - &G0 706 —3.53
Pregance of g-zona PRA, n {%) 59 (80.8) 154 (65.8)

PPA ama (poel ared) 24 BB3.28 = 26,329.61 21,443.24 2180250
T al aramstars
microvasculature dropout (MvD) E Presence of MvD, n {%) 37 (50.7) 15(6.4) ’
cular superhc P o7 - .
NMacular deep VD (%) 3552+ 4.91 a771 - 4.55
A ey ~WTA6F A5 ﬁmn-ng—] :
apillary deep VD (% §157 + 595 11 + 6,79
Laminar dasp VD (%) 25554 1419 3150 = 10.92
Follow-up duraion (mo) T E551 L 1098 5273 1 10.

T ———

& Yae

022
51"

74ab
-008”

585"
Arge
817

829"
552

001
B

93"
«.001"

003"
285"
.005°

_ml
<
B18-
o190
S04

<.001"
126"
-006"
726"
B35
004
_mu

EE—



Microvasculature Dropout and Development ~ ®

of Normal Tension Glaucoma in Glaucoma

Suspects: The Normal Tension Glaucoma
Suspect Cohort Study

4

R

AJO 2022

YOUNHEA JUNG, HAE-YOUNG LOPILLY PARK, HEEIONG SHIN 51 EUN OH, SEONG AH KIM, JI-YOUNG LEE
DA YOUNG SHIN, SOO JI JEON, YONG-CHAN KIM, HYE-YOUNG SHIN, JIN A, CHUL NA YOUNG LEE AND

i —

CHAN KEE PARK
EEEE——
NO microvasculature dropout (MvD)
Presence of MWD
e titie 1o MvD
~ITMVD
=+ no MvD-censored
~+~ MvD-censored
0.8
0.6

Cumulative probability of non-progression

SI microvasculature dropout (MvD) "-l

024
0.0~
1 1 J 1 1 J
00 20.00 40.00 £0.00 80.00 100.00
Time (months)
’— ‘_



FIGURE 3. Representative case showing that the presence of MvD on OCT-A scans is associated with NTG conversion in NTG
suspects. A 54-vear-old man with a concentric enlargement of cup-to-disc ratio in the right eye who had been followed up for 5

years,| [his patient had no retinal nerve fiber layer (RINFL) defect on baseline red-free RNFL photos (upper left) and normal OCT

and VF (lower left). Theree was no vessel density loss in the superficial layer on OCT-A (upper middle), bu{infcrotcmporal Mv[ﬂwas
found in the laminar cribrosa/choroidal layer on haseline QCT-A (lower middle), and he progressed to NTG showing interotemporal
RNFL defects on red-free RNFL photos (upper right) and on OCT scans with newly developed abnormal points on VF (lower right).
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e ruolo nel glaucoma a pressione normale
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The Relationship Between Peripapillary Vascular Density PACG
and Visual Field Sensitivity in Primary Open-Angle and

Angle-Closure Glaucoma GLAUCUMA AD AN G 0 LU STRE]TU

I0VS, 2018

Youn Hye Jo,' Kyung Rim Sung,' and Sung-Cheol Yun?

'Dcpanmcm af Ophthalmaology, University of Ulsan, College of Medicine, Asan Medical Center, Scoul, Xorea
“Department of Clinical Epidemiclogy and Biostatistics, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

» glaucoma ad angolo stretto il danno agli assoni avviene per chiusure d‘angolo
intermittenti che provocano spikes pressori e conseguente danno ischemico

» il ruolo della componente vascolare nel PACG ¢ piu rilevante rispetto al POAG
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» c'é concordanza tra angio-OCT, RNFL e campo visivo?
» quale parametro correla meglio con campo visivo? Angio-OCT o RNFL ?

perfusione/funzione VS struttura/funzione
angioOCT RNFL
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» quale parametro correla meglio con campo visivo? Angio-OCT o RNFL ?

struttura/funzione VS perfusione/funzione

RNFL angioOCT

Tagis 2. The Semipartial Correlatuon Detween cpVD, RNFLT, zad VEMS for Each Sector, After Controlling Sor Confounding Factors
RNFL<cpVD ( raFLvims ) ( cpvrvims )
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» nel glaucoma ad angolo stretto (PACG): angio OCT maggior correlazione con campo visivo rispetto a
RNFL

» in PACG: angio-OCT puo individuare alterazioni vascolari (ischemie ripetute) che precedono il danno
morfologico (RNFL)

» nuovo parametro: rapporto vasi/funzione, oltre al noto struttura/funzione

» evidenze che il rapporto vasi/funzione sia piu forte rispetto a struttura/funzione *

*
Yarmohammadi A al. Optical coherence tomography angiography vessel density in healthy, glaucoma suspect, and glaucoma eyes. Invest Ophthalmol Vis Sci. 2016.

Shin JW et al. Regional vascular density-visual field sensitivity relationship in glaucoma according to disease severity. Br J Ophthalmol. 2017

previous study performed with POAG eyes.'' This stronger
relationship between vascular and function characteristics may
be because vascular flow is reduced in eyes with sick or
damaged ganglion cells, even before obvious RNFLT reduction.
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Table 3. Required time and power (proportion of eyes progressing) to detect different rates of circumpapillary

capillary density change.

Rate of Time to Detect progression (Years) Power to Detect
vessel progression (%)
density Mean SD B0% power | 80% power | 2years | 5 years
change
(%fyr)
1 observations/year | -0.5 6.4 2.3 8.2 0.2 4.7 35
-1 J 45 J 14 6.0 6.1 7.7 756
A\ A
-1.5 3.8 1.1 5.0 S 1.1 95.1
[ -2 3.4 0.9 4 4. 14.5 99.6
- J - J 5
2 observations /year | —0.5 4.7 1.9 6.6 7.2 12 60.5
-1 3.2 1.1 4.2 5 215 | 969
A\ ) A ) 1
-1.8 2.6 0.9 3.8 4 34.6 100
|
-2 (2.3 ) 0.7 3 3.1 49.6 100
A\ A
3 observations fyear | -0.5 3.9 1.7 5.9 6.3 17.3 it
=1 274, ) 1.0 4 4.0 32 996
A\ A
-15 2.1 0.8 | 3 3.2 51.3 100
=2 J 1.8 J 0.6 3 3 69.7 100
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Table 3. Required time and power (proportion of eyes progressing]

capillary density change. l

Rate of Time to Detect progression (Y1
vessel
density Mean SD 80°
change
(%olyr)
1 observations/year | -0.5 6.4 2.3 8.2
1 45 14 6.0
=15 3.8 11 5.0
-2 3.4 0.9 4
2 observations /year | —0.5 4.7 1.9 6.6
-1 3.2 1.1 42
-1.5 2.6 0.9 ; 3.§
-2 :2'2_] 0.7 ‘ 3
3 observations /year | —0.5 3.9 1.7 | 5.9
-1 2.7 1.0 4
=15 24 0.8 | 3
-2 E_j 0.6 3

Table 2. Required time and power (proportion of eyes progressing
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nerve fiber layer (cpRNFL) thickness
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Rate of Time to Detect progression
cpRNFL
thinning Mean SD 80
(um/year)
1 observation/year -0.5 7.1 2.7 9.¢
-1 4.9 1.6 6.
=15 4.1 1.2 5.0
cxsmm—
-2 3.7 1.0 4.
2 observations /year | -0.5 9.2 2.2 7.6
-1 3.5 1.3 5.0
-1.5 2.8 1.0 4.(
~2 24 0.8 <
3 observations fyear | -0.5 4.4 2.0 6.}
-1 2.9 12 4.
=15 2.3 0.9 3.
-2 2.0 0.7 3.(
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Rate of Time to Detect progression (Y1
vessel
density Mean SD 80°
change
(%elyr)
1 observations/year | -0.5 6.4 2.3 8.2
1 45 14 6.0
=15 3.8 11 5.0
-2 3.4 0.9 4
2 observations /year | —0.5 4.7 1.9 6.6
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Table 2. Required time and power (proportion of eyes progressing
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nerve fiber layer (cpRNFL) thickness

S————
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Rate of Time to Detect progression
cpRNFL
thinning Mean SD 80
(um/year)

1 observationfyear -0.5 7.g 2.7 9.¢
=1 4.9 1.6 6..
o 4.1 1.2 5.
-2 3.7 1.0 4.

2 observations /year | -0.5 5..'; 2.2 7.6
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~2 24 0.8 <

3 observations fyear | -0.5 4.4 2.0 6.}
-1 2.9 12 4.
=15 2.3 0.9 3.
-2 2.0 0.7 3.(




Practical recommendations for measuring rates of
visual field change in glaucoma

B C Chauhan,' D F Garway-Heath,? F J Gofi,* L Rossetti,* B Bengtsson,®
A C Viswanathan,? A Heil°® BJO 2008
I — EE—

Annual examinations

(b)

Total MD change (dB) [-? years ] 3 years 5 years
- 1.0 7 6 4
-2.0 5 4 3

) : :

T —— B ———

3 campi visivi all’'anno per i primi 2 anni

identificare pazienti con rapida progressione (> 2dB/anno)




Journal Pre-proof AJO 2022

; ;:Amastcm ;emm#

Effect of Testing Freqguency on the Time to Detect Glaucoma
Progression with OCT and OCT Angiography

Golnoush Mahmoudinezhad , Sasan Moghimi , —

James A. Proudfoot MSc , Nicole Brye , Takashi Nishida,

'''''''

' [Table 1. Demographics and Baseline Characteristics of

Adeleh Yarmohammadi , Alireza Kamalipour , Linda M. Zangwill , = | included eyes.
Robert N Weinreb ‘
Variables
T — R — Age (years) 69.1(66.9,71.2)
Gender (MF) §1(52.0%)/47(48.0%)
Race
. . , , , African Descents (%) 24 (24.5%)
capillary density e RNFL: comparable in detecting glaucoma progression
Non-African Descents (%) 74 (75.5%)
. o . . . Axial Length (mm) 2473 (24.2,24.4)
2 observations/year: sufficient information for detecting progression |
CCT (vm) 534 8 (5314, 536.2)
Spherical Equivalent (D) ~1(-11,-08)
Mean 10P (mmHg) 15.3 (14.6,16.0)
Diagnosis
(O
Early, n|%) 12§ (81.4%)
.. . . .. Moderate to advance, 29 (18.6%
alterazioni della perfusione piu precoci rispetto a RNFL N )
Baseline 24-2 VE MD (@8) | | -3.3 (4.1, -2.5)
ONH | ?
ruolo nella patogenesi??
Average cpCD (%) 439 (429, 44.8)
Average cpRNFL (um) 78.7 (76.0, 81.3)
‘Average SSI 62.9(61.4,64.3)




ANGIO OCT e

fluttuazioni

M. Sacchi - Ospedale San Giuseppe Milano
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Optic nerve head diurnal vessel density variations in glaucoma
and ocular hypertension measured by optical coherence
tomography angiography
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Optic nerve head diurnal vessel density variations in glaucoma lisspstsey
and ocular hypertension measured by optical coherence
tomography angiography
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Condlusion In healthy subjects, OHT and OAG pa ients, thefvariations in the OCT-A derived parameters were relatively small.
These results suggest that in the clinical practice thefOCT-A asscssment can be performed independently of the time of the day,
contrasting 10P evaluation.
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applicazioni cliniche

POST TRABECULECTOMIA

M. Sacchi - Ospedale San Giuseppe Milano
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Microvascular Changes in Peripapillary and Optic Nerve
Head Tissues After Trabeculectomy in Primary Open-Angle

Glaucoma

Ji-Ah Kim,' Tae'Woo Kim,' Fun Ji Lee,! Michaél J. A. Girard,*? and Jean Mactial Mari®
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» con OCT e possibile studiare
la curvatura della lamina
cribrosa

M. Sacchi - Ospedale San Giuseppe Milano
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0P 23 LY POST TRABE

PRE TRABE

» POST TRABE

con la riduzione della IOP si
osserva una riduzione della
curvatura della lamina cribrosa
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» valutare la perfusione del nervo
ottico in seguito a trabeculectomia

® riduzione della IOP

® riduzione della curvatura della
lamina cribrosa
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Tasie 2. Pre- and Postoperative Measurements of IOP, LCCI, VD in the
prelaminar tissue, LC, PR, and PPC, and Quality Scores of OCTA Images

Preoperative  Postoperative P
(IOP, mm Hg 23.1 + 7.5 13.0 + 49 ) (< 0.001
Loy : LCCI 13.2 X 2.7 108 = 2.2 < 0.001
R e VD in the prelaminar 316 + 9.6 32.6 * 10.6 0.307
NN tissue, %
(VD in the LC, % 102 + 4.7 119 *+ 6.0 ) 0.006
VD in the PR, % 28.6 * 7.4 282 £ 7.7 0.558
VD in the PPC, % 754 * 104 75.7 * 10.5 0.637
o M Image quality score 625 + 6.2 618 * 6.9 0.437

e aumento della perfusione a
livello della lamina cribrosa
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TABLE 4. ( Factors Associated With the Increase of VD in the LC )t Postoper:

Variables

Age, per 1 y older

Univariate

B (95% CI)

—0.039 (—0.114 to 0.035) 0.293

AUMENTO DELLA PERFUSIONE SEMBRA ESSERE

CORRELATO ALLAR
DELLA LAMINA CR

DUZIONE DELLA CURVATURA
BROSA PIU CHE ALLA SOLA

Female sex 1.557 (—1.083 to 4.197) 0.242
CCT, per 1 um larger —0.013 (—0.042 t0 0.016) 0.383
A5t opee 1 o Terger 0027 (0545 o0kon 094 RIDUZIONE DELLA IOP
Global RNFL thickness, 0.028 (—0.024 to 0.081) 0.285
per 1 um larger

VE MD, per 1 dB higher ~0.022 (—0.141 t0 0.097)  0.711 T — T —
Baseline IOP, per 1 mm Hg higher 0.085 (—0.073 to 0.243) 0.287
% IOP reduction, per 1% larger 0.060 (0.003 to 0.116) 0.040 0.055 (—0.001 to 0.111) 0.055)

aseline , Per L er —0. to 0.726) 0.210
% LCCI reversal, per 1% larger 0.199 (0.107 to 0.292) <0.001 0.188 (0.095 to 0.281) <0.001D

IC, =0 109 (—U3061 [0 U.142) U388
per 1% larger

SBE, per 1 mm Hg higher —0.038 (—0.118 t0 0.042)  0.346
DBP, per 1 mm Hg higher —0.039 (—0.155 to 0.076) 0.498
MAP, per 1| mm Hg higher —0.045 (—0.152 to 0.062) 0.402
MOPP, per 1 mm Hg higher —0.076 (—0.199 to 0.048) 0.225
Self-reported hypertension —0.540 (—3.271 to 2.191) 0.693
Self-reported diabetes —0.942 (—4.023 to 2.139) 0.542
Family history of glaucoma —0.260 (—4.857 t0 4.338) 0910
Cold extremities 2.028 (—0.722 to 4.777) 0.145
Migraine 3.730 (—0.297 to 7.756) 0.069 3.341 (—0.605 to 7.287) 0.095 2.372 (—1.247 to 5.991) 0.194

Image quality score

0.106 (—0.072 to 0.283) 0.238
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ANGIO OCT: patogenesi glaucoma - efficacia del trattamento

e efficacia del trattamento terapeutico potrebbe essere legato a una migliore
perfusione del nervo ottico, con conseguente miglioramento del
metabolismo e del flusso assoplasmatico
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M. Sacchi - Ospedale San Giuseppe Milano



Trabeculectomy@g%_llnpro@.ong-Term

Visual Function in Glaucoma ophthalmology, 2016

Joseph Caprioli, MD,' r’okn Mark de Leon, MD,' Parham Azarbod, MD,' Andrew Chen, BS, MD,’
Esteban Morales, MS,” Kouros Nouri-Mahdavi, MD,' Anne Coleman, MD, PhD,' Fei Yu, PhD,"*
Abdelmonem Afifi, PhD"

Trabeculectomy Group Exponential Comparison Group Exponential
e bt
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Preoperative Postoperative *Preoperative” 'Pg;!nog.orral&v‘o'
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o 1 2 3 4 5 6 7 8 9 10 o 1 2 3 4 5 5 7 8 9 10
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expanding indications

ANTERIOR SEGMENT
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Angiographic biomarkers of filtering bleb function
after XEN gel implantation for glaucoma: an

optical coherence tomography-angiography study

Rodolfo Mammpasqna,' lLorenza Brescia,>(d Luca i Anmnio," Darisle Guarini,~ Dario Grarmnnm,”
Eduarde Zuppardi® and Tuca Agnifili*(
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VESSEL DISPLACEMENT AREA (VDA)

BOZZA FILTRANTE BOZZA FALLITA



Angiographic biomarkers of filtering bleb function
after XEN gel implantation for glaucoma: an
optical coherence tomography-angiography study

Rodolfo Mastropasqua,’ Lorenza Brescia,” () Luca Di Antonio,” Danisle Guarini,” Dario Giartin,”
Eduarde Zuppardi® and Tuca Agnifili* ()
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VESSEL DISPLACEMENT AREA (VDA)
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expanding indications

from eye TO BRAIN

M. Sacchi - Ospedale San Giuseppe Milano



EYE: WINDOW TO THE BRAIN

possibile studiare processi degenerativi sistema nervoso centrale

(nervosi e vascolari) attraverso le strutture oculari
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Evaluation of Ocular Perfusion in
Alzheimer’s Disease Using Optical
Coherence Tomography Angiography

Larissa Lahme® !, Eliene Esser®!, Netasa Mihailovie®, Fricderike Schubert?, Jost Lasermann®,

Andreas Joknen ", Nicole Eter*, Thomas Dunning® - and Maged Alnawaiseh®:!*
Deparimen: of Opiehalmalogy, Universiry of Muenaster Medical Center, Muenster, Grermany
SDepariment of Newrciogy, University Hospital Miinster, Minster, Germany
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» demenza: ruolo del microcircolo vascolare

» AD: disfunzione vascolare, alterazione della perfusione cerebrale

» retina e nervo ottico: estensione sistema nervoso centrale

» possibilita di studiare il microcircolo cerebrale attraverso angio OCT retina
e nervo ottico

M. Sacchi - Ospedale San Giuseppe Milano
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Evaluation of Ocular Perfusion in
Alzheimer’s Disease Using Optical
Coherence Tomography Angiography

Larissa Lahme®!, Elienc Fsser®!, Netasa Mihailovic®, Fricderike Schubert?, Jost Lasermann®,

Andreas Joknen ", Nicole Eter*, Thomas Dunning® - and Maged Alnawaiseh®!*
Deparimen: of Opiehalmalogy, Universiry of Muenaster Medical Center, Muenster, Grermany
YDepariment of Newrvivgy, University Hospital Miinsier, Minster, Germany
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Angio-OCT mostra una riduzione
nella perfusione del nervo ottico in
pazienti con iniziale demenza senile

healthy control

Table 2
Values of flow density (%) obtained in the regions indicated. Bold, statistically significant differences between the two groups
Study group Control group p
Mean + SD; Mean £+ SD;
(median [25,75 percentile]) (median [25,75 percentile])
OCT-A superficial
whole en face 48.77 4 3.92 (49.58 [45.05, 51.91)) 51.64 £ 3.28 (52.49 [49.91, 54.04)) 0.001
fovea 29.40 4 5.72 (29.35 [25.94, 32.50]) 31.06 +5.35 (31.72 [26.63, 34.42)) 0.171
parafovea 50.93 +4.05 (52.60 [47.21, 53.92)]) 53.55 +3.31(53.73 [51.97, 55,78)) 0.003
OCT-A deep
whole en face 55.3543.16 (56.13 [52.75, 58.12]) 56.72 +2.21 (57.02 [55.53, 57.93)) 0.090

fovea 31.21 £6.60 (29-97 [26.49, 35.27])
57.97 4+ 3.30 (59.20 [54.83, 60.60])

OC'I‘-ADnsc 3

pcnpapnllary

29.32+6.67 (29.22 [25.09, 32.14))
58.38 +4.64 (59.15 [57.90, 60.37])

‘55}39;& 3.769(55.55 [53.67, 57.68])

98 (63.85 [60.37, 65.34))
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Evaluation of Ocular Perfusion in
Alzheimer’s Disease Using Optical
Coherence Tomography Angiography

Larissa Lahme® !, Eliene Esser®!. Netasa Mihailovie®, Fricderike Schubert®, Jost Lasermann®,

Andreas Joknen ", Nicole Eter*, Thomas Dunning" - and Maged Alnawaiseh® !
Deparimen: of Opiehalmalogy, Universiry of Muenaster Medical Center, Muenster, Grermany
YDepariment of Newrvivgy, University Hospital Miinsier, Minster, Germany

Angio-OCT :

perfusione nervo ottico offre una
rappresentazione del circolo cerebrale

healthy control

Alzheimer:

evidenza di riduzione perfusione oculare
proporzionale alle alterazioni vascolari
cerebrali

Future applications:

Angio OCT come biomarker demenza senile
(diagnosi precoce, efficacia terapia,
monitoraggio)



expanding indications

STENOSI CAROTIDEA

M. Sacchi - Ospedale San Giuseppe Milano
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OFEN Changes in retinal flow density
measured by optical coherence
tomography angiography

2018 in patients with carotid
artery stenosis after carotid
endarterectomy

Larissalahme’, Elera Marchicri', Giusepge Panucdo’, Pieter Nelis 00, Friederice Schubert’,
Natasa Mihailovic!, Giovanei Torselo!, Nicols Eter' & Maged Alswaiseh®
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Patients with asymptomatic severe
internal carotid artery stenosis

4p to evaluate the retinal and optic
nerve head (ONH) perfusion
compared to healthy controls

4 to evaluate the impact of carotid
endarterectomy

External
carotid artery

scalp and neck) -

I

Internal carotid

artery (supplies
blood Lo brain)

Right
common
carotid
artery

M. Sacchi - Ospedale San Giuseppe Milano
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SCIENTIFIC REP?RTS

OFEN Changes in retinal flow density -

2018

measured by optical coherence
tomography angiography

in patients with carotid

artery stenosis after carotid
endarterectomy

LarissaLahme’, Elera Marchicei', Giusepge Panuccio’, Pieter Nelis 00, Friederice Schubert’,
Natasa Mihailavic!, Giovanel Torselo!, Nicols Eter' & Maged Alswaiseh’

B

ONH Macula (superficial)

CAS

Healthy control

1dy group

‘mean

_ +SD
OCT-A superficial
whole en face 48.52 =446 51.88=2.70 0.003
fovea 28.31 £7.95 28.84 = 6.04 0.726
parafovea 50.72+4.39 54.08 =2.57 0.002
OCT-A deep
whole en face | 5488 =444 55.07 =4.77 0.892
fovea 3279+831 | 3181=9.31 0.706
parafovea 57.03+:4.73 57.05=541 0.989
OCT-ARPC -
wholeenface | 5L53:372 |5417=343 [ 0.013
inside Disc |400259.12  [4788=661 [ <0.001 )
peripapillary 58.96 =6.10 60.43 =543 0.376
color-coded vessel
density maps
riduzione

perfusione in
pazienti con

stenosi

carotidea

pazienti sani
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in artery wall
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OFEN Changes in retinal flow density
measured by optical coherence
tomography angiography

2018 inpatientswith carotid

artery stenosis after carotid
endarterectomy

LarissaLahme’, Elera Marchicri', Giusepge Panuccio’, Pieter Nelis 00, Friederice Schubert®,

Natasa Mihailovic!, Giovanei Torselo!, Nicols Eter® & Maged Al swaiseh®

miglioramento perfusione dopo

endoarteriectomia

wholeen face |50.21+223 [50.38+232  0.34 0720
fovea 3082+621 |2950+536 | —428 0238
parafovea 5225+269 |5229+262 | 0.08 0.857
OCT-A deep

wholeen face |56.84+2.12 | 5657209 | —048 0.5%0
fovea 3358+836 |32.13=581 | —432 0399
parafovea 59.08+2.46 |5860=263 | —08l 0.483
OCT-A RPC

wholeen face | 53.06=2.69 | 5459=239 | 2.88

inside Disc | 37.58=8.60 | 39.03=816  3.86

peripapillary |6221=2.12 | 6362243 | 2.27

ANGIO OCT

potenziale ruolo nella diagnosi
e nel monitoraggio di pazienti
con stenosi carotidea

ruolo nel valutare l'efficacia
dell’intervento

1 —



expanding indications
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riduzione perfusione nervo ottico
in pazienti con emicrania (con e
senza aura) rispetto ai controlli
sani

| — i

lable 4 Comparnison of penpapllzry OCLA firdings among the g.oup

MWA MWO Control P

MWA vs MWD ¢ MWA vs control >C_MWO vs control

OD Whole VD 48.4+3.1 49.2+2.8 528+32 064 @)
OD Inside VD 514+5.6 52.6+3.5 53.6+27 0.72 058
Peripapillary VD S03+36 516447 542434 077
Superior hemisphere VD 492+3.2 50.83+4.7 54.5+39 091

Infericr hemisphere VD SLA+45 52.5+£25 52€+369 0.67 1
Superior VD 439+456 51161 M46+36 0048 @
Inferior YD 514+45 52.5+2.5 53.5+37 0.89 075
Tempora VD 49.7+4.5 50.4+4.34 55.4+52 0.79 @
Nasal VD 535+7.4 54.1+5.6 55.86+6.8 0.96 0.38
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i pazienti sono stati divisi per presenza di lesioni della sostanza
bianca (esiti ipossici)

in pazienti con emicrania con AURA, la riduzione dei valori di
perfusione é correlata con la presenza di lesioni sostanza bianca

questo suggerisce una eziologia ischemica nell'emicrania con AURA
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How can OCTA findings affect clinical practice?

Is it helpful in early detection of glaucoma?

O vascular density in a group of glaucoma patients with a single hemitield
was reduced in perimetrically intact hemiretina of these eyes.

Yarmohammadi A et al. Peripapillary and macular vessel density in patients with glaucoma and single-
hemifield visual field defect. Ophthalmology. 2017
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. .. . . . Department of Ophthalmology, University of Califorma,
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How can OCTA findings affect clinical practice?

Is it helpful in early detection of glaucoma?

we measured the vascular densities in the macula and the peripapillary area
in eyes with unilateral glaucoma and demonstrated that OCTA
measurements detect changes in retinal microvasculature before visual

field damage in unaffected eyes.
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Yarmohammadi A et al. Peripapillary and macular vessel density in patients with primary open-angle
glaucoma and unilateral visual field loss. Ophthalmology. 2018
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How can OCTA findings affect clinical practice?

Is it helpful in early detection of glaucoma?
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We can conclude from these studies that there are some cases that
microvascular attenuation occurs before changes in retinal nerve
fiber layer (RNFL) thickness or function.

T —————— T




Editorial
Potential clinical applications of optical coherence tomography
angiography in glaucoma
' Journal of Current Ophthalmology 30 (2018)
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Can OCTA help us in the later course of the disease?

We have reported a stronger relationship between vasculature and function,
compared to thickness and function, in eyes with advanced glaucoma. *

OCTA promises to be a tool that can provide a more informative outcome
measure in advanced glaucoma, compared to ganglion cell complex (GCC)
and RNFL thickness, and could extend the dynamic range of the OCT
measurements.

* Bowd C, Zangwill LM, Weinreb RN, Medeiros FA, Belghith A. Estimating optical coherence
tomography structural measurement floors to improve detection of progression in advanced glaucoma.
Am J Ophthalmol. 2017
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Tehrun University of Medical Sciences, Tehrun, Iran

What useful information can we obtain from OCTA beyond
thickness? Is it useful for prediction of glaucoma progression?

o

a longitudinal study showed that lower baseline macular and peripapillary vessel densities
were associated with a faster rate of RNFL progression *

Importantly, they showed that this association was independent of the structural baseline
RNFL thickness, suggesting that OCTA may offer additional information to the evaluation of
the risk of glaucoma progression and prediction of rates of disease worsening.

* Moghimi S et al. Macular and optic nerve head vessel density and progressive retinal nerve fiber layer
loss in glaucoma. Ophthalmology. 2018.
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Tehrun University of Medical Sciences, Tehrun, Iran

What useful information can we obtain from OCTA beyond
thickness? Is it useful for prediction of glaucoma progression?

One reason might be that reduced optic disc and retina perfusion leads to faster retinal
ganglion cell (RGC) death.

What if reduced perfusion on OCTA were a biomarker for sick dysfunctional RGCs with lower
metabolic demands? , —~

g aerizing the vasculature by detection of flowing red blood cells to meet the metaboti
needs of cells could be a surrogate for neural tissue oxygenation and metabolism and may
ceflect functional status of the RGCs before structural changes occur.

* Moghimi S et al. Macular and optic nerve head vessel density and progressive retinal nerve fiber layer
loss in glaucoma. Ophthalmology. 2018.
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CONCLUSIONI: ANGIO OCT & GLAUCOMA

» individuare glaucomi vs sani “ =7
» individuare glaucoma precocemente GROWING EVIDENCE
» chiarire patogenesi “

» individuare progressione RNFL-independent GROWING EVIDENCE

» expanding indications:
@ patologie sistema nervoso centrale (vascolari e neurodegenerative)

@ studio della bozza
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What ocular, systemic, and physiologic parameters affect vessel density
measurements?

Do systemic medications affect retinal perfusion? How about topical
medications?

Is there any diurnal variation? Is there any change in vessel density when we
are lying down?
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ANGIO-0CT: BACKGROUND E RAZIONALE

» patogenesi glaucoma - apoptosi cellule ganglionari
» teoria meccanica: compressione assoni

» teoria vascolare: ischemia assoni




Diagnostic performance of optical coherence
tomography angiography in glaucoma: a systematic
review and meta-analysis

Ana | M Miguel," André B Silva,? Luis F Azevedo' BJO, 2019

T — e ———————————
- N | o OCTA COULD FACILITATE THE DIAGNOSIS OF GLAUCOMA,

The mean peripapillary Vassel Density: ESTABLISHING THAT THE VD IS MARKEDLY LOWER IN GLAUCOMA
glaucoma 57.53% COMPARED WITH HEALTHY CONTROLS, IN ALL THE REGIONS TESTED.

controls 65.47% SMD, -1.41, 95% Cl -1.62 to -1.20, p<0.05

888 glaucomatous eyes and 475 healthy eyes

Glancoma Control Sid. Mean Difference Std. Mean Difference
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Manalastas 2019 5160 63217 210 5809 61719 73 101% 161144 .088) -
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Xu 2018 530549 TO487 75 630 334 S 85% A 561197 115 e
Yarmohammadi 2016 545108 06651 74 6238 38 N 78% 137 183,-091) p——
Yarmohammadi 2016 b 661 61882 12¢ B42 32362 44 87% A 825201..12¢4) —_
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Yarmohammadi 2018 &7 47 53 825 36 % Ta%n A 21174078 —
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Total (95% C1) 6688 475 100.0% AA1162, - 1.20) 3
Heterogenely Tau*= 000, Chi*= 3183 df= 14 (P = 0 002), = 53% ' 3 3 i i

Testfor overall effect Z= 1321 (P = 0.00001) Favours glaucoma Faveurs control
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What ocular, systemic, and physiologic parameters affect vessel density
measurements?

Do systemic medications affect retinal perfusion? How about topical
medications?

Is there any diurnal variation? Is there any change in vessel density when we
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CONCLUSIONI: ANGIO OCT & GLAUCOMA

al mo
ONH Angiography Analysis : ONH Angiography 4.5x4.5 mm oo @O os

OCTA is promising in
& improving early diagnosis
o detecting progression

o and possibly detecting dysfunctional RGCs for future neuroprotective
therapies.

T — E——
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CONCLUSIONI: ANGIO OCT & GLAUCOMA

» valutazione quantitativa del microcircolo ONH
» nel glaucoma si osserva una diminuzione della densita dei vasi rispetto al normale

» ruolo nella diagnosi: angio OCT ONH puo discriminare tra malati e sani con un potere
diagnostico sovrapponibile allo studio RNFL

» angio OCT ha mostrato una buona correlazione con riduzione RNFL e danno
perimetrico

» ruolo nel monitoraggio: individuare modifiche nella densita dei vasi in modo
longitudinale

» informazioni sulla circolazione del nervo ottico contribuiscono a aumentare la
conoscenza sulla eziopatogenesi del danno glaucomatoso e sull’efficacia del
trattamento (medico, chirurgico, neuroprotettivo)
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» expanding indications
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OCTA ed Enface
Visualizzazione di un dato 3D




Angiografia OCT con ZEISS AngioPlex

Visualizzazione nelle B-scan delle informazioni di flusso permette di:

+ Osservare a che profondita si trova il vaso

« Osservare corrispondenza tra vasi e informazioni strutturali
« Distinguere artefatti

« Valutare qualita della segmentazione degli strati
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AngioPlex Maps

OCTA permette la rappresentazione 2D della rete vascolare 3D di una
particolare regione di interesse.
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