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Background

e Patients with homonymous hemianopia (n=4) wore : _ : - - .
Prisms are used in rehabilitation of hemianopia to expand or habitual prism spectaclés with unilatergl p(rism)segments (404). Binocular VF for patient with L Hem. eioe?:;inthf Prism Apical Scotoma Impact Binocular
relocate the visual field (VF). N | | g:
In addition to shifting images to a functional part of the VF, they * Normal Vision subjects (n=4) also wore spectacles with ,’“\\ e When the target was presented to both eyes no part of
also create a scotoma at the prism apex. unilateral 404 prism segments. ,'"\\ . _ _ the PAS could be mapped for those wearing 40A
This prism apical scotoma (PAS) could compromise areas of e We additionally measured visual fields on patients wearing CST50 I ~ Visual field restricted to 30% by horizontal prisms.
remaining vision. 57 A oblique, 57 A horizontal and 16 A unilateral segment prisms. LS dichoptic goggles. e However for subjects wearing 57A horizontal prisms part

| of the PAS was mapped in the binocular view.

e nty
Prism Shifts Image Optical Scotoma Caused by Prism e Dichoptic presentation was used during perimetry to test \\‘ﬁﬁ"’ Unseen e When the target was presented to the prism eye only a

Blind Hemi-field, No prism With prism each eye independently under binocular viewing conditions. PAS was mapped for all subjects. This means that PAS

Seen

Actual Object

Perceived Object Monocular view Monocular view would impact vision in bilateral fittings.
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on the side of the hemianopia while the lower segment
is placed base up and base out.

m A Sign visible Sign no longer visible ; PAI\S Was mapfped using a 16x16 mm (8x8 pixel) square A
,  em ipolar target of 95% contrast at 1 m. i i i i - i i
\ ) P J ° L Hem, 40 hfg;\f:rn;i,!sébao?/yO/\;Iat;);pgsnpheral prism Can We Predict the Position of the Prism Apical
) Scotoma?
: / ™ | . a |
\i / o \[/)i'ecvr\‘,?npt'c - F Expansion VF Expansion We compared correspondence between calculated and
~ goggle% , : ~‘ PAS Compensated 0 Measured measured PAS start position and lateral extent for subjects
Base N Apex ".&‘ by __non-prism eye o K PAS wearing 40A horizontal prisms.
] 1 "q.’,‘,‘ < Calculating PAS Lateral Extent (LEX)
N ) ‘1'9 20| .o a 5 ' 1 P Where: P= prism power ()
oy =F\ i F A7~ Bxpected LEX =tan *| ——cos(¢@) ¢= angle of tilt
| W, Expected PAS I = gec € 100
- - Positi I - -y =
refiia LoTesponding \\" . LA Calculating PAS Expected Angular Start Position (A°):
Visual Axis
A simplified cylcopean view Apex_Position A° — tan—l L
of a patient with Left hem. Fixation Cross and Background Seen by Both Eyes in VF
wearing a prism BVD+ NPD
- - - Target to both eyes. Target to the prism eye only
Research Questions VF with Unilateral Sector Prism _ _ _ L BVD— back vertex dictamce
L Hem, 57/\ horizontal (base out) peripheral prism oot : NPD dict ) . o
. . Upper Prism Only Mapped & . = Jetance rom anteror comeal sufac
R Hem, 16A base out unilateral segment prisms /
Schematic Dichontic VE Plot VF Expansion VF Expansion L = distance of prism apex
- - | | | s : :
1. Does the prism apical scotoma (PAS) (From Giorgi o 2009) Part of PAS 75 to visual axis
impact binocular viewing? | | ¢ = e .Q‘\ PAS ® PAS Lateral Extent:
— L]0 e ,;Q\" Difference between measured and calculated:
- e =] Both Eyes [ A ] ' ‘0"“? Normals: 3° (SD+2°)
2. Can we predict the position of the — »‘:ﬁ‘%‘ Hems:  3° (SD+3°)
PAS? Left Eye O 6..'”.\‘.‘ / ® PAS Position:
0% W o o . O S0 A C e, PAS “ ‘?/ Q J Difference between measured and calculated:
;.’ y\x : : 3!] EII] 910 90 /l] . 0 3!] E!] 9 \‘ .' ":’ r d PAS NOrma|S: 50 (SD:I:SQ)
- = - - - XS Both E \ ot S _ \ i | Hems: 5° (SD+5°)
Fittin g Prisms fo r Hemiano pia K‘; ’Q%}ﬁ F;ﬂﬁﬂges "? % LE Fixating % -E Fixating e Difference between measured and calculated greater for
R %:‘ X5 04}‘ | PAS position than for Lateral Extent
XA O I =GN i ation C 4 Back 4 s by B th - e Includes systematic VF plotting errors
_ _ - o _ = s ixation Cross an ackgroun een by Bo yes e Includes patient’s phoria @ 1 m
Unllat_ril Sw__e%ent_ Prism (Traditional Clinical Practice): 10 w0 T T Target to both eyes. Target to the prism eye only e Includes errors in BVD measurement
| A prism segment is base-out on the side of the hemianopia. Looking in primary gaze Looking slightly into prism Looking further into prism
Eye not looking through prism Eye turned 6° into prism Eye turned 15° into prism L Hem, 57A oblique peripheral prism
Pri ' laced f into the blind hemi-field No expansion in binocular view 10° expansion from prism 10° expansion from prism - .
t:s:\qlo?dped)?pllzplijaaics pzm:x r;ann;eIn([())ickir?sonml99§;1.1I : PAS of 4° in binocular view No PAS in binocular view Upper Prism Only Mapped. (upper prism base @330°)
but with central diplopia _
T & @ Expected PAS VF Expansion e Though higher prism powers give greater VF expansion, the
e v 3 Binocular Goldmann VE Plots ﬁ% Position ,_ accompanying PAS is larger and could impact central areas
: : : _ (From Giorgi et al. 2009) "’.\ ,‘- PAS of the VF in binocular viewing.
Horl!_zontal Perlphgral Prisms (New Method): Seeina Field A\‘;’.\ T\ #. v e This effect will be more dramatic for bilateral prism designs,
| . J VF Expansion | "Qs L7 NT}PAS Compensated P’é‘# - g . .
1 — —— " Prisms are fit unilaterally 6 mm above and below pupil only no - =XP o "".* Cp ‘._&'&-9‘!"" . and may affect centrally positioned prism designs (such as
. / - . o . PAS with central diplopia % \4"‘ g DY non-prism eye ST AN
center base out on the side of hemlanopla. eXpansion VF Expansion '..ég 20 o.: 4p ~> ’ 0 N0 B0 4p the GOtt“eb deS|gn).
) 120 o G0 120 2 ""“,‘;1 [} ;' . g = - .
Patients are instructed to look through the center clear, ﬁ".. / 'ﬁ" o e Calculations of PAS position can provide a guide to the
inter-prism area to avoid central diplopia (Peli 2000). “ = . A‘a"'"“ \“%M" VF Expansion \“’%"’}' PAS expected position, and could be verified with VF plots.
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Target to both eyes. Target to the prism eye only

Looking in primary gaze Looking slightly into prism Looking further into prism Note vertical shift in VF due Grant Support : NIH EY12890, Dept. of Defense W81XWH-08
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