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LOes pl Eletactunzomale
del pazienteonGlaucoma:
Come farla e Come interpretarl:
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Valutazione funzionale del sistema visivo
Avietodiche psicofisiche:

-Acuita visiva, Campimetria e Perimetria, Senso
cromatico, Sensibilit]
Questenetodiche psicofisicheessendo basa
surisposte soggettiviornite dal paziente, no
permettono di identificare imaniera selettiv:
guali strutture della via ottica siano
funzionalmente compromesse
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Metodiche Elettrofunzionali

fEorniscono informazioni selettive sulla funzionalita
delle differenti strutture delle vie ottiche

(differenti strati retinici, nervo ottico, vie ottiche
postchiasmatiche

ACostituiscono una metodica semeiologica obiettive
non influenzata dalla risposta soggettiva del pazien

EVIDENZE DALLA RICERCA

!

APPLICAZIONI CLINICHE

1) COME SI ESEGUE 2) COME Sl
UN ESAME INTERPRETA

4) CONSIDERAZIONI
3) COME SI INTEGRA CON LA NEUROFISIOPATOLOGICHE
SEMEIOTICA PSICOFISICA E

MORFOLOGICA 5) DIAGNOSI PRECOCE E
FOLLOW -UP
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EVIDENZE DALLA RICERCA

!

APPLICAZIONI CLINICHE

1) COME Sl 2) COME Sl

ESEGUE UN
e AN INTERPRETA

1) ESPLORAZIONE
ELETTOFUNZIONALE
DELLA RETINA:

ERG da Flash, da PatteiPhNR
Multifocale
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L Blettroretinogrammarlipologie e generatori

Epitelio pigmentato =7

T T ‘{ —> Onda a ERG da Flash

.' i } Onda b ERG da Flash

3 | (HAFA
Cellule orizzontali ——=—4|
. AN il
Cellule anacrine -' —— e G
Cellule bipolari —S-— i FLISF| R IS 1l

Bastoncelli

Coni

Cellule
ganglionari

——> ERG da Pattern, PhNR

L Blettroretinogrammarlipologie e generatori

Approccio Farmacologico:

Inattivazione del fotorecettori o blocco delle
sinapsiintraretiniche

Approcci o nbDegen

taglio del nervo ottico e degenerazione delle
fibre ganglionari o modelli patologici con
degenerazione delle fibre ganglionari.
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Malffel e Fiorentini, Science, 1981

Dopo taglio del nervo ottico e stata osservata u
progressiva diminuzione, fino alla scomparsa

del PERG

Tale modificazioneelettroretinograficara
associata alla degenerazione delle fibre e cell
ganglionari.
L 0 E Kailash rimaneva invariato.

Viswanathan et al. IOVS 2000:

Experimentallyinduced glaucoma or
TTX treatment in monkey eyes:

AReduction of PERG amplitude
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MODELLI UMANI DI
NEURODEGENERAZIONE

Correlazioni morfefunzionali:

PERG vs OCT
1) Multiple Slerosis
2)Al z h e Dise®ge 0 S
3) CADASIL
4) Eredoatassie

11

Morpho-functional Correlations:

Multiple Sclerosis

AEval u at| on Correlation between Morphological and Functional
Retinal Impairment in Multiple Sclerosis Patients

Of R N FI Vincenzo Parisi,"*? Giantuca Manni,"* Maria 5}'){10’(:7'0,4 Gaspare Colacine,"?

Rita Restuccia, Stefano Marchi,* Massinio G. Bucci,"? and Francesco Pierelli*®

. .
Purrpose. To assess whether a cortelation cxists between optic nerve fiber layer (NFL) thickness and
I C n eSS I n the retinal or visual pathway function in multiple sclerosis (MS) patients previously affected by

optic neuritis,

Memops. Fourtcen patients with a diagnosis of definite MS were examined. All had been affected

: by optic neuritis (MSON) with complete recovery of visual acuity (14 eyes included in study). These

M S atl e n tS were compated with 14 eyes from 14 age-matched control subjects. NFL thickness was measured

by optical coherence tomography (OCT). Three different measurements in each quadrant (supe-

rior, inferior, nasal, and temporal) were taken and averaged. The data in all quadrants (12 values

- averaged) wete identified as NFL Overall, whereas the data obtained in the tempotal quadrant only

(3 values avetaged) wete identificd as NFL Temporal. Retinal and visual pathway function was

WI Or assessed by simultancously recording pattern €l nograms (PERGs) and visual evoked po-

tentials (VEPs) using high-contrast (80%) checkerboard stimuli subtending 15 minutes and 60
minutes of the visual arc (min arc) and reversed at the rate of two reversals per sccond.

H H Resurrs. In MSON cyes there was a significant (2 < 0.01) reduction in NFL thickness in both NFL
WI t O u t ptl C Overall and NFL Temporal evaluations compared with the values observed in control eyes. PERG,
(15-min are checks) and VEP (15-min arc and 60-min arc checks), showed a significant (P < 0.01)

delay in latency and reduction in amplitude. NFL Overall and NFL Tempotal values were sighifi-
., cantly cottelated (P < 0.01) to the PERG P50 latency and P50 to NO5 amplitude recorded with
N r t 15-min arc checks. No correlations (P > 0.01) between NFL values and the othet electrophysio-
e u I I S logical data (PERG recorded with 60min ate checks and VEP tecorded with 15-min arc and 60-min

arc checks) were found

Convawsions. There is a cottelation between PERG changes and NFL thickness in MS patients

previously affected by optic neuritis, but there is no correlation between VEP changes and NFL
thickness. [Tivest Opbibalniol Vis Sci. 1090:30:2520-25277 |
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Morpho-functional Correlations: Multiple Sclerosis

14

2524  Parisi et al. October 1999, Vol. 40, No. 11

o 100 250 o 100 250 msec.
Fioure 1. (A) Control left eye. Top: circular OCT taken in cylindrical section of tissue the optic disc. The red reflection

indicates the NFL. Middle: the NFL thicknesses are reported as averages in micrometers over each peripapillary quadrant (in a clockwise direction:
superior, temporal, inferior, and nasab). Bottom: VEP and PERG recordings obtained in response to 15-min arc checks of visual stimuli. () Right
eye of MS patient previously affected by optic neuritis. Top: OCT shows a marked decrease of the NFL reflection. Middle: the NFL thickness is
thinned in each quadrant (in a clockwise direction: superior, nasal, inferior, and temporal) compared with the control eye. Bottom: in comparison
with the control eye, in the MSON eye it was possible to observe VEP and PERG recordings (obtained in response to 15-min are checks) with
delayed latencies and reduced amplitudes.

JOVE, October 1999, Vol 40, No. 11
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FiGURE 2. NFL thickness potted against PERG PSO latency and PERG
PO to NSS amplitude In MS patients (dasbed fsse. NFL Overll: solid
derse. NFL Temporaly. Data rerer to PERG S recorded using checkertoard
stimull subtending 15 minutes af the visual arc. For egresslan anaty sis.
see Tanble 2. (0, NFL Overall: (A3, NFL Temporal

The RNFL thickness was also reduced in MS
eyes without NORB!

Morpho-functional Correlations:

Al zhei

mer 0s Di

V. Parisi et al. / Clinical Neurophy:

NFL Thickness

iology 112 (2001) 1860-1867
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Morpho-functional Correlations:

Al zheil mer 0s
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: OCT versus patient

e ' parameters

e In AD patients, no significant correlations
S (p<0.01) between the NFL values and agg¢

b p—; - psychometric parameters (MMSE, ADAS

O
%2}

age
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e e RS oo oo IVM) were observed

European Joumal of Neurology 2007, 14: 627-831 AE10.1111/].1488-1331.2007 01795 %
B Pattern ERG ! ' ) ’ .
pso Reduction of optic nerve fiber layer thickness in CADASIL
T V. Parisi®, F. Pierell®, G. Coppola® R. Restuccia®, D. Ferrazzoli®, C. Scassa®, F. Bianco?,
L. Parisi® and F. Fattapposta®
fol] 1.6 nV *G.8B. Bietti Eye Fowndation-IRCCS, Department of of Vision and Rome, Italy; *University ‘La
i Sapienza’ Polo Pontino-1.C.O.T. and IRCCS-Neuromed, Pozzilli (IS ). Iraly; and “Department of Neurology and Otolaringology.
- Neuroradiology Sel
L
nis Keywords: NFL Thickness
V-1 oS CADASIL, Not
mutation, OCT, ;
field ‘Control subject
Received 1 Februar
Accepted 12 Marcl
v-3 "“’\/\/_,_v._
TI1-2 subject
1 | |
] o0 250
Nas Inf L
ELSEYIER isial Newwortoshobiar 111 00 19021008 i Figure 1 Circular optical coherence tomography (OCT) taken in
cylindrical sections of tissue surrounding the optic disc. The most
Visual electrophysiological responses in subjects with cerebral autosomal anterior red reflection indicates the nerve fiber layer (NFL).
arteriopathy with subcortical infarcts and leukoencephalopathy Compared to control eyes, OCT image of subject I11-2 (right eye)
(CADASIL) shows a marked decrease of NFL reflection (lower NFL thickness)
oy i , in each quadrant.
Vincenzo Parisi*™*", Francesco Pierelli®, Alessandro Malandrini®, Paola Carrera’, Diego Olzi®,
Daniela Gregori®, Rita Restuccia®, Leoluca Parisi®, Francesco Fatapposta® T
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Morpho-functionalretinalchangesAtaxia
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In four eyes of two SPyisual acuity reduction and chromati
abnormalities were observed; in three of them FO change
associated with macular thinning and outer retinal defects
were also detected.

128 o)

In three NSC eyesslight FO abnormalities were associated
with qualitative macular morphological changes.
By contrast, abnormal mfERG responses (exclusively fron
foveal and parafoveal areas) were detected in all SP and
NSC (18 eyes).

No abnormalities of PERG values, RNFLT, and VEP
responses were found, but in one SP, presenting abnorma|l
papillo-macular bundle neural conduction.

Results from ouBCA-ATXN1 cohort suggest thatmacular
dysfunction, detectable by mfERG recordings, may occur
in the overt disorder, and unexpectedly in the stage of the
disease in which there is still an absence of neurological
signs.

In NSC, an exclusive dysfunction of preganglionic macular|
elements can be observed, and this is associated with bot
normal RGCs function and neural conduction along the
visual pathways.

=]

MODELLI UMANI DI
NEURODEGENERAZIONE

Correlazioni morfefunzionali:

PERG vs OCT

14/06/2022

| modelli umani confermano le evidenze sperimentali:

Il PERG ( i n

ar t i

c ol aiN@5)el

oan

espressionelettrofunzionale della funzionalita degli
strati retinici piu interni
(Cellule ganglionari e loro fibre nervose)
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EVIDENZE DALLA RICERCA

National Library of Medicine National Library of Medicine

National Center for Biotechnology Information National Center for Biotechnology Information

Pubmetj,gov Pubmedgm pERG and glaucoma‘

Advanced Create alert Create RSS

Advanced Create alert Create RSS

National Library of Medicine

National Center for Biotechnology Information

National Library of Medicine

National Center for Biotechnology Information

Pubmed gov mfERG and glaucoma PubmedAggV PhNR and glaucoma

Advanced Create alert Create RSS Advanced Create alert Create RSS
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L6O ERG da FIl ash nel
Glaucomatoso e con Ipertensione Oculare
AOnde a e b con tempi latenze ed ampiezza normali;

APotenziali Oscillatori alterati solo negli stadi piti avanzati del
glaucoma

Flash ERG
Soggetto Normale Paziente Iperteso oculare Paziente glaucomatoso
onda b

R
80 uv

OPs
el

onda a onda c

L ' J L 1 ] L 1 J
msec 0 S0 125 (V] 50 125 (4] 50 125
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0 ERG da Fl ash n
glaucomatoso

AAlterazione funzionale: Epitelo pigmentato ‘f%“ﬂ '

Bastoncelli

Coni

degli strati retinici esterniNO

ed intermedi -

Cellule orizzontali
Cellule amacrine

(indicatori vascolari retinici)

Cellule
ganglionari

(Negli stadi + avanzati del glaucoma)
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PERG: EVIDENZE DALLA RICERCA

m National Library of Medicine ?1r_on1ie_r_s

Neur:

National Center for Biotechnology Information

Neural Conduction Along Postretinal
Pubmed o it v perd Visual Pathways in Glaucoma

Vincenzo Parisi', Lucia Ziccard'*, Lucia Tanga ", Gloria Roberti”, Lucilla Barbana ",
Carmela Camevale, Gianluca Manni® and Franceseo Oddane '

Advanced Create alert Create RSS

e

oric Biaty, R, Ealy, “T

A

ays in Glaucoma. Purpose: This study was conducted in order to evalate retinal ganglion cell (RCG)
. function and the neural conduction along the postretnal lange and small axons and
le C. Manni G, Oddone F. its comelation with retinal nerve fiber layer thickness (RMFL-T) in open-angle glaucoma
Cite  Front Aging Neurosci. 2021 Aug 2:13:697 89/fnagi.2021.697425. eCollection 2021 (OAG) eyes.
PMID: 34408643 Free PMC article. Methods: Thiry-ceven OAG pationts (mean age: 5168 + 083 yers) with
Results: In the OAG group, a significant (ANQVA, p < 0.01) reduction of 60' and 15' PERG PS0-N9S5 and 24-2 Humphrey mean deviation (MD) between —2.5 and —20 dB and 10P <21 mmHg
on phammacological treatment (OAG group) and 20 age-matched controls (control
group) wers envailled. In both groups. simultancous pattem electromstinagrams (PERG)
and visual evoked potentials (VEF). in responss to checks stimuating macuar o
extramacular areas (the check edge subtendsd 15° and B0° of visual arc, respectively),
and ANFL-T (measured in superice, inferior, nasal, and tsmporal quadrants) were
assessed
Results: In the OAG group. a significant (ANOVA, p = 0.01) reduction of B and 15°
PERG PS0-NSS5 and VEP N75-P100 amplitudes and of RNFL-T [overal (average of
all quadkants) or temporal] with respect to controls was found; the vakues of 80 and
15" PERG P50 and VEP P100 implicit times and of retinocortical time (RCT, diflerance
betwaen VER P100 and PERG P50 implicit times) wers sigriicantly (o < 0.01] increased
with respect to control ones. The obsenved increased RCTs were significantly linesry
corelated (Pearson’s test, p < 0.01) with the reduced PERG amplitude and MD vakes,
whereas no significant linear comelation (o < 0.01) with RNFL-T joveral or temporal)
values was detected.

[ Neural Conduction Along Postr
Parisi V, Ziccardi L Tanga L. Roberti G, B:

~

Share

VEP N75-P100 amplitudes and of RNFL-T [overall (average of all quadrants) or temporal] with respect to
controls was found; the values of 60" and 15* PERG P50 and

Conclusions: In OAG, thers is an impaired postretinal neural conduction along both large
and small axons (increased 60° and 15° RCT) that is relsted to RGC dysfunction, but
independent from the RNFL morphology. This implies. that, in QAG, the impainment of
postretinal newnsl structures can be sectrophysiclogically identified and may contriouts
to the visual field defects, as suggested by the insar comelstion betwesn the increase of
RCT and MD reduction.
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PERG: METODOLOGIA

1) PREPARAZIONE DEL PAZIENTE
2) POSIZIONAMENTO ELETTRODI
3) LO STIMOLO VISIVO
AHALOACQUI SI1 ZI ONE DEL
5) LATRACCIA
6) IL REFERTO

23

Ophthalmology  Volume 126, Number 7, July 2019
1) P R E PA RAZ | O N E D E L PAZ I E N T E Electrophysiologic Examinations.

Subjects were seated in a semi-dark, acoustically isolated room,
in front of the display and surrounded by a uniform field of

luminance of 5 candelas per meter squared. Before the experiment,
171 1 1 each subject was adapted to the ambient room light for 10 minutes,
2) POSIZlonamento deg II elettrOdI with a pupil diameter of approximately 5 mm. No mydriatic or
miotic drugs were used. Stimulation was monocular after occlusion
of the fellow eye.
palpebrall corneall: ERG JET

e B

Elettrodi a contatto Elettrodi a contatto Elettrodi da contatto interno
corneali: GOLD FOIL corneali: UK LOOP palpebra inferiore: DTL

aunwod W31

Esplorante PERG Riferimento PERG

Poichéla stimolazionevienefattasempran manieramonoculareseguendd criterio pubblicatonel 1981dallaProf. AdrianaFiorentini
e coautori (Fiorentini A, Maffei L, Invest OphthalmolVis Sci, 1981 21:490-493) il posizionamentodegli elettrodi sulla palpebra
del | dstimaaloede | | 0 coctroldtarate occlusopermetteil vantaggiodi ridurre il rumore di fondo legatoai moventi oculari,
ai movimenti di ammiccamentopalpebralioa | | 6 aliotléttrica di base

Infatti con tale tecnica,a | | 6 i rdeg preasglificatoreentreranno nel polo positivo | 6 a t tbibeleitrica” successivaalla
stimolazione unita ad rumore di fondo e nel polo negativo solorumore di fondo; pertantonellarispostabioelettricaottenutapoichéil
rumoredi fondoentrasianel polo positivochein quellonegativo,in teoriasi annullandasciandcsolola componentel e | | 6 lidelettrica

legataalla stimolazione

24
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3) LO STIMOLO VISIVO

A) Frequenza spaziale B) Contrasto C) Frequenza temporale

A) Frequenza spazialee angolo sotteso dal singolo elemento del pattern,
per cui viene calcolata in relazione alla dimensione del singolo elemento
(barre gratingso scacchichecks) ed alla distanza del soggetto in esame.

a 57 cm: diagonale di 1 cm sottende’t 6

a 114 cm: diagonale di 2 cm sottende°ts  6[0 6

N a 114 cm: diagonale di 0.5 cm sottende %2 df: 1 5 6

Gl i standard | SCEV | ¢
25
3) LO STIMOLO VISIVO
B) Contrasto: Lmax-Lmin/Lmin+Lmax x 100
Lum min
L 60 u s gratidgsei moltoimportantenei casi
IN cul non siconoscenza delleorretta AV
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