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L’analisi'maculare

Perché'tanto'interesse'per'la'macula?
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There'is'a'growing'body'of'evidence'that'early'
morphological'and'functional'damage'involves'the'macula

Hood'DC,'et'al.'2012
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Early'Functional'Macular'Damage

Plos'One'2017

2412 1012 G1
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RGC'in'the'macula

• RGC'density'is'highest'within'the'macula'which'hosts'the'the'
cell'bodies'of'50%'of'all'RGC

• Additionally,'the'macula'is'the'only'place'in'the'retina'where'
more'than'a'single'RGC'body'exists'in'the'ganglion'cell'layer'(up'
to'7'layers)

Curcio'CA,'et'al.'J'Comp'Neurol.'1990
Zeimer'R'et'al.'Ophthalmology'1998
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La'Macula'e'il'Glaucoma

• Il'corpo'cellulare'è'sostanzialmente'più'grande'
dell'assone'della'cellula,'questo'potrebbe'migliorare'la'
capacità'di'rilevare'il'danno'anatomico'

• Oggi'possiamo'segmentare'e'misurare'il'singolo'strato
• Nella'macula'puoi'valutare'anche'il'RNFL'(mRNFL)
• Possibile'comparsa'del'danno'con''tempistiche'diverse'

rispetto'a'ONH'e'RNFL
• Minore variabilità'anatomica rispetto al'nervo ottico

La#Macula…

Curcio#CA,#et#al.#J#Comp#Neurol.#1990
Zeimer#R#et#al.#Ophthalmology#1998
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Less'Anatomical'variability'and'DA

• Compared'to'the'ONH,'the'macula'is'a'relatively'simple'
structure'that'is'devoid'of'large'vessels

• The'macula'shape,'more'specifically'the'RGC'layer,'is'generally'
less'variable'among'healthy'individuals

– >'Anatomical'changes'would'more'likely'be'the'result'of'a'pathologic'
process'rather'than'the'result'of'normal'variation
(higher'specificity1 >'reduced'FPR)
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Less'inter1eye'anatomical'variability'
of'the'macula

Macula'is'affected'by'less'anatomical'variability'than'ONH'and'pRNFL

1

2

3

4

5

6
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Anatomical'variability'of'ONH

• ONH'evaluation'may'be'complicated'by:
– The'high'variability'of'ONH'size'and'shape

– The'depth'of'the'LC'insertion

– The'configuration'of'the'blood'vessels

– The'angle'of'insertion'of'the'ON'(tilting)

• RNFL'evaluation'may'be'complicated'by:
– Displacement'of'RNFL'boundle'caused'by'ONH'tilting

– Peripapillary'atrophy



U
N
IT
A’
'O
PE

RA
TI
VA

'G
LA

U
CO

M
A'
1I
RC

CS
'1
Fo

nd
az
io
ne

'G
.B
.B
ie
tt
i'1

Ro
m
e'
1I
ta
ly

Inter1eye'anatomical'variability'of'ONH

Courtesy'of'DF'Garway1Heath
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Inter1eye'anatomical'variability'of'ONH

Courtesy'of'DF'Garway1Heath
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Anatomical'variability'of'pRNFL

• RNFL'anatomy'is'less'variable'inter1individually'but'can'be'
influenced'by:
– Displacement'of'RNFL'boundle'caused'by'ONH'tilting

– Peripapillary'atrophy
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Total'Macular'Thickness'&'Glaucoma

• With'TD1OCT'the'diagnostic'accuracy'of'total'macular'
thickness'was'found'to'be'significantly'worse'than'that'of'
pRNFL'thickness

• This'could'be'related'to'the'fact'that'the'retinal'layers'
affected'by'glaucoma'constitute'only'1/3$of'the'total'macular'
thickness.'

• The'remaining'2/3 that'are'not'affected'by'glaucoma'might'
contribute'to'measurement'variability

Lederer'DE'et'al'2003;'Giovannini'A'et'al'2002;'Greenfield'DS'et'al'2003;'
Tanito'M'et'al.'2004;'Wollstein'G'et'al'2004;'Guedes'V'et'al'2003
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Segmentation'now'possible'with'SD1OCT

• Retinal'nerve'fiber'layer'(RNFL;'assoni)

• Ganglion'cell'layer'(GCL;'corpo cellulare)

• Inner'plexiform layer'(IPL;'dendriti)
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Segmentation'possible'with'SD1OCT

Cirrus'HD:'GCIPL
Ganglion'cell'layer'(GCL)'''+''Inner'plexiform layer'(IPL)
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Oddone&F&et&al.&Ophthalmology&2016

34'clinical'studies
5226'eyes

RNFL%parameters%are%still%preferable%to%macular%
parameters%for%diagnosing%manifest%glaucoma,%but%

the%differences%are%small.
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Key'message

• With'the'use'of'OCT,'RNFL'parameters'are'still'preferable'to'
macular'parameters'for'diagnosing'manifest'glaucoma,'but'
the'differences'are'small.

• Because'of'high'heterogeneity,'direct'comparative'or'
randomized'studies'of'OCT'devices'or'OCT'parameters'and'
diagnostic'strategies'are'essential
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SD1OCT:'Layer'by'Layer'Segmentation

• Today'SD1OCTs'can'segment'up'to'9'individual'
layers'of'the'retina'at'the'macular'level
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Enhanced'segmentations
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Acta'Ophthalmologica'– 2018
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Multicentre'Italian'Glaucoma'Imaging'
Study'(MIGIS)

192'Glaucoma
90'Controls

Early
N='72'

Moderate
N='60'

Advanced
N='60'N=#300

1. Agnifili'1 Chieti
2. Figus'1 Pisa
3. Frezzotti'1 Siena
4. Iester'1 Genova
5. Maritini'1 Sassuolo
6. Mastropasqua'1 Chieti
7. Michelessi'1 Roma
8. Miglior'1 Monza
9. Oddone'1 Roma
10. Quaranta'1 Brescia
11. Riva'– Brescia/Monza

Acta'Ophthalmologica'– 2018
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Multicentre'Italian'Glaucoma'Imaging'
Study'(MIGIS)

Acta'Ophthalmologica'– 2018
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mRGCs'vs'Total'RGCs

50%50% 50%
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Importanza'della'sede'del'danno



U
N
IT
A
’'
O
P
ER

AT
IV
A
'G
LA

U
C
O
M
A
'1
IR
C
C
S'
1
Fo

n
d
az
io
n
e'
G
.B
.B
ie
tt
i'
1
R
o
m
e'
1
It
al
y

Macular'Vulnerability'Zone'(MVZ)

• Region'extending'from'the'inferior'
portion'of'the'temporal'quadrant'of'the'
macula'to'the'temporal'portion'of'the'
inferior'quadrant'of'the'disc'

• That'is'particularly'susceptible'to'
glaucomatous'damage

• All'glaucoma'patients'with'cp1RNFL'
defect'in'the'MZV'also'showed'inferior'
macular'GCIPL'loss,'but'the'reverse'was'
not'true

• A'longitudinal'investigation'confirmed'
this'20%'of'eyes'with'initially'inferior'
macular'GCIPL'loss'without'cp1RNFL'
defect'in'the'MZV'subsequently'showed'
an'RNFL'defect'during'a'31year'follow1up'
interval

Hood'et'al.'2013
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Macular'&'Advanced'Glaucoma

• Nel'glaucoma'avanzato'la'progressione)risulta)più)rapida)e'
meglio)concordante)con)il)campo)visivo)se'analizzata'
attraverso'l’analisi'maculare'rispetto)al)pRNFL1

• Una'perdita'progressiva'del'pRNFL è'+'difficile'da'rilevare'nel'
glaucoma'avanzato'(la'maggior'parte'dell’RNFL'è'già'perso'–
effetto)pavimento)

• L’effetto)pavimento)dell’analisi'maculare)sarebbe)più)tardiva)
rispetto'all’analisi'del'pRNFL'rendendola'più)idonea)all’analisi'
di'progressione nel'glaucoma'avanzato2

1. Sung'KR'et'al.'Ophthalmology'2011
2. Bowd'C'et'al.'AJO'2017'
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Shin'JW'et'al'Ophthalmology'2017

GCIPL GCIPL GCIPL

RNFL RNFL RNFL

ALL MILD MODERATE_ADV
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