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B ocben ovear old white male was referrad bo the OMMT Eve

Center in Lexingiton, Herntucky for bilateral maoulsr ohanges.

@y aur examination, he was sent to & retinsel specialist for
Further svalustion. e belisves the lssions are related o the

rarsdomnacutlar disordsr of Stargardt’s or Inverse rebinitils

migmentoss. This paper compares bhese two entitiss amgd also

igentifies various obher conditions which must be

@ hileteral macular dysbeophy.

Brtargarodt s disessse, Fundus Flavimaculatus, Dominant

}

s

£

Frogresaive Foveal Dystrophy. Inverse Retinitis Plgmento

i



& ten vear old white male presented to the clindoc in January
1988 after being referred from his present optometrlist For &

retinal evaluation. The patient reported good visdon in bobh

aveEs in The past. His mothsr reporbted he had pesesed ssveral

H]

preyious eyve sorssnings: howrever, on & storesning approdimetely

e vear ago soms JdiFFloulty was nobed with the left eyve. The

i

patisnt had recertly complained of some difFFiouliy with reading
antd headaches at school.

Erntering unaided distance visual acuities were 20015 in the
ehaht oeve and Z0MN400 dn bthe ledt sve,  LUnaided neare wisusl
acwities were Ji4+ in the right eye and J5 in the ledt sve.
Eefraction was +0.259 sphere in the right eve and +0.50 sphere in
The ledh eve wilh no change in aguity.

Confrontation visual fFields were Ffull fo Fingsr courbing.
Amsler grid results weres nornel in the right sve and a
wrobomatous area was noted along the nasal borodsr dn Thes lefld
Y .

Color vision testing using Oity University Color Flates were
1ONI0 in the right eve and BMNI0 in the leflh eyve. Extraccular
musscles were intact. Puplls were egual, round, and responsive o
Light with no afferent pupillary defect.

Hlit lamp examinabtion showsd normal lids, conjuneotiva,
cornass and anterioe ohamber in sach eve. Applanation btonomebry
msasured Ld4mm Mg in each eve.

Dilated fundus examination revesled discs, vessels, and

periphery Lo be unremarkable. A marked disturbance of the REPE
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such a comparison, ong muast have bthe backoground information of
thesme bwe sntities along with theidr differential diasgrnosis From
other conditions. Therefore, this discussion will enable this
i Fearentiation,

Stargardt’s disease was Firvst describsd in 190% as a

condition in which bthers was & bhilateral and slowly progressive

fowd

lewion "oontined to the maocula.”  Thils lesion started in vouth
and led to oan evertual loss of central vision which was
apparently familial in neture. The age of onget ds usually in

v

the First and sscond decsde bestwesn the ages of 8-14. 2,3

It is an autosomal recessive, progressive tapsbtoretinal
gysterophy of the central retina,. 7 There are reports of an
avtosomal dominant Form which will be discussed latar.

Btargardit’s ds the most Freguent heredomaculsy degensration of

the RPE and photorecspiors. It has & prevalance of L1515, G600,

Marny reports and studies ftend to support the nobion that
Fundhis Flavimaculatus and Stargerdt’ s are the same ernbity,

Fundus Flavissculatus was originally defined by Franceschetiid
desmrribing & bilateral disorder with yvellow-white spots scatbered
through th@ nosterior oole with a symmetrical appgarancs. Thay

s

of an irregular size and have a round, ovoid, linsar, Fish-like
half-moon shaps and are sccumulations of "PFaS-positive acid
muﬂmpmly%&:uh%?idﬁ From the inner hald of the pigment epibheiial
cells.” O This material may go bthrough the inngr ploment

pithelial cell wall fto the subretinal space. 3 Further

m
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definitions reveal fundus Flavimsculatbus to have sxtensive Flecks
with or without a foveal atrophic lesion. &

Various gpinions dealing with these two disesses have besn

mare. One setates that Btargeardb’™s i marbked by a macular degeneration

which is progressive and begins abt an sarly age, and Fuandus
Flavimaculatus has a "centripetal progression of a pericentral
process at middle age.' 7 Erill believes they are the sass, bub
prafoers Fundus Flavimaculatus with two diffFerent types.  One with
abrophic macular degengration and ong withowl macular
gmgmnerat Lon., Some helisve a distinotion can be made on Dhe
aphthalmoscopic oicture in which iFf the macula is involwved they
designate it as Stargardt s, 7 4 study by Mobls and Cave of &7
patisnts diagnosed as having Btargerdb™s that wers in there 10—
207 s showed:

1e  20% had macular degeneration without flecks

2

2. A0% had mecular degernsration with a few perifoveal
Flecke-—-—Htargardi®s

i

o A% had macular degensrabion with diffuse posterior
pole flecks-~Ffundus Flavimaoulatus with macuiar
gessneration

4. Four patients (64 had posterior pole flecks without
macrwlooathy--Fure fundus Flavimaculatus.

Follow-up exanination showed & development of flecks in soms whao
had only a maculopathy and one patient with flecks only developed
& maculopathy., OF these groups no distinction could be made
Bmbtwearn them on any obher bhase such as "sex, race, age at onsed,

heredity, visual acuity, psvohophyvesical and electrophysiologic



tests, and prognosis.” 5 From This study, they concluded there
was no "rational or logical distinction belween Stargardt’s
disease and fundus Flavimsoulatus.” 5 0On the obther hand,
Moloney, Mooney and O0°Connor showed visual loss in Stargavdi’™s
o ooour within & thees month period in twelve of
twgrhyeFouwr patients and in & ong week pericod in thres out of
tan patients. The dmitial viswal deterioration in patients with
Fumdus Flavimaculatus was never rapid and in most showed a
gravual long term decresss. They also note. as did Noble and
Carrv, that Stargardb’s and fundus fFlavimaculatus do not co-exist
within the same family. Therefore, they suggest Stargardb’s and
Ffundus Flavimesculatus are two independent dissasess. §
Thus, there is still & variety of opinions at
this time concerning the difFfersntiation of these btwo diseases,
For this paper we will describe Stargardt’s as a separale @nfity.
Tharse is & variebty of fundus changess involved in
BLargarot "s. In the vary sarly stages, no funduscopic changes may
e moted, but vigion is reduced.  These patlents may be diagnosed
as having hysteria, malingering or a brain disease. 5 The First
macular sign may be a change in the foveal reflew which may
disappear or become distorited with some central swelling and =
possible greving or metallic appearance to the reflex. 1.7
Becondly, changes in the RBEPFE in the form of grev. yvellow, o
brown spots with a granulated appearance to the foves usually

collect i masses and increase in "density® with time. 1 It may
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“acEe B

also appesr as bhough bthe Ffovea has a sheen or Ywarnish

b

1

anpeEarance. "% Jocasionally, the internal limiting membrang has a

- o

very fine fFolded appearance radiating ouwt. % & thicrd stage or

3

i

change reveals the formation of a horizontal oval of variable

{

i

sizs, usually one-hald o thres disc diamsisrs.  This is
sometimes called "Beaten Bronze Atrophy’” and may bhe dus Lo
Bruch™s membrane hyvalinization. 1 There is an occasional psri-
central involvement and rarely the whole posterior pole may be
affFechaed by bhe lesion. 1 The ultimabtes raesald may ba an
abrophic posterior pole which can resemble central choroidal
atrophy. ¥ Duans’s reports the "proosss msy remain centeal op
involve the periphery as well” resembling Fundus Flavimaculastus. 10
Late stage sevipheral invelvement may include round and black pigment
centered within a depigmented area.  As more atrophy ooours,
gapomsure of the choroid may ooour (as stated aboved giving rise
o oa geographic atrophy within the posterior pole and a periphery
reampmbl Dng REL There are many "transitional fForms and a long
Foallow-up may be negded o delinsate the extent of fhe
imvolvensnt: Y 16

Clinical presentation of Stargerdb’s patients may include a
bilateral decreased visual acuilty with a past history of
normal wigion, Howsver, unilateral decreased viglon may be
presesnt even though fundus Findings are symmetric. 9
Central vision is wsually less thanm 207200 with no less bhan

FSLEDD. E

soentric Fivation may be used successtally by patients. )

The dissass progression can be said to terminate within ten yvears
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with a visusl sculty of no less then 20N\800. 4 The macular
appearance dess ot alwayves correlate wibth visual acouiby and
Follow-up may show decreassed vision with no macklar changes or
vice versa, T Obthgr arriving complaints may include some
commlaint of photophobia or s Fors of day blindness. 1

Color wvision testing will show a gradual red-green

chymobronatopsia,.  BEvertuslly, an achrometopsis thalt will becoms

complats nay bhe s L Yetbt, the most common color digburbance

they will identify ig a decrease din thedre gensitivity o bthe

culor red.s 7 This can be done with a red cap comparison test
bBedhweann the two eves. They will easily neotice & didffersnce in its
el o betweesn bthe eves when a color deficiency i pressnd.

imual Filslds reveal normal pesrioheral flelds as long as

e rebinsl periphsey rensins uninvolved, & pelabive csobeal
soeobona will Firat develop rapidly for a red targeth and

later For greEen. The scotoma sire depends on bthe size of bhe
atropnic lesion with it rarsly being greater Lthan twenty degrees.
Hltdimately, an absoloats central sootoms with assocliabed socentric

Fiwation may ooour. 9

Electrodiagnosti @i angiography are often

usmed in differential ig. EBlectrodiagnostic tesbing

reveals & normal BERE ang BEOG which becoms abnormal with more

mxbensive central and perioheral changes. The VER s subrormal
v with good viswal aowity and mindmal Ffundus sigrns, 9, 10

Therefors, an abnormal VERE may be imporiant For osarly diagnosis.
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an ERE may be helpful when there is decreased vision with or without a
Foveal lesion or a lesion without fFlecks. In this situation,

the ERG will help to rule out cone dyvstrophy in which

cong and possibly rod BREE saplitudes would be reduced.

However, ERL and EQOG are not for diagrnosis. & dark

chorgid with Flugrescelin anglography and the Fish-tail Fleoks

are characteristic snough to lesad to the diagnosis of

Stargardt™s dn nost patients. &

Im arder to diagnoss Btargardt’s dissazse various obhsre
conditions or dissases must be ruled out, one of these being
invarse REF which will be discussed later. The other condibions
include Dominant Progressive Foveal Dyvstrophy which has been
called a "Dominant Slargargdts.7 This iz an avtosomal dominant
disorder having Fundus Findings which are the same as Stargardt®™s
without +Flecks. Soms believe a differentiation should be nade bhetwesn
Lhese two des o the diffFerent inhesritarncs becsuse Dherese may b
el FFerant oathologlo genss.” 100 In a estudy of 99 family mambers
by Dibis, FMorevy and Hareis, it was found that thers was an
awtosomal dominant Fform showing the sams clinical Findings as the
autosomal recessive Btargardit’s. This led them fto conclude that
there was a "variety of the genetic and allelic variations also
giving the same clinical picture." 11 DObher literature points
ot this is a much rarer Form and also may be Found at a later

age. Ll
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The obther conditions or disssses v

Homust be considered

W
b
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i Ludders

trophies which arve characterized
@l achromatopsia, subnormal
nlﬂmwm* charge whioh shows & bulil' s eve
LY & anigd gcontracted pesripheral

a macu
pat"“'w with F L s

vimual Fiplds., 12

e BEHm giiveniie Bebinosohisies whio i“\ i'm @

pathoognomonio “yutﬁi” Forgmal alteration with radl

& muhoroal BERE, 9
oy Mas s oharachteristic
e appanrance. The BElE is
al B
4. Ehloroouing Rabtinmoathy can be diFfferentist ot

Witk & caredful bistory.,  The mecula will show & bull’s eave
ANDEar BN, Subromrmal ERE and EOG, delicate Ffoveal piligment
charnges in bthe peripheral retina, pale disc and vesssl

constriction are alse found. % Blood and urins hing is also helpful,

mmbhisazineg Retingoathy ressnbles chloroguineg

wd 2 ;

inopathy.

f BHpielmesee-iead o dd may have associated cerebral
manifastations di?%;%quiﬁﬁiﬁﬁ s iF not, peripheral retina
v reEs . viesme ) sepamb e bl oe, pﬂlj cihsos, BEREG ang BEOG ohanges
gEa sk eailimr than 10 Staros se Mleo, no perifoveal

vl low-whibe spobs are Qrﬁﬁmntn

@ﬁctthm which are bhilateral may pose
without fove A
cases and reducsd in Htargardt’s.

L T g

vl involvmen

8. Lentersal
impossible o difFerent

gdvsteopnhy may be
iate in early and terminal staoss of
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Stargardt s, & dominant inheritance patlbern, bilateral and
mymmetric lssions which show choriocspillacis atrophy on
Fluorsscein angicooraphy may be of some hslp. 9

. Macular lipidoses can be distinguished through other
in &

asmooiasted disturbances e patient. ¥

Lerntral dyvstrophiss can be distinguished most often by
ophthalmoscopic chapgss. 9 In addition, the age at which
symptoms oocouwr may De useful., Alsp, the paltient™ s oclinical
aympbtomns themselves and hereditary transmission can be used in
diagnosis. 7

Trverss BRF must also be included i this list of
differentials. Inverse FF is sometimes called Cone-Hod Dystrophy
o Pericentral Rod-Cone Dystrophy. In this condition, the
postarior pole develops the boney spicule pigmentation wshich is
sper in classic BEF: howesver, true trabeculas will not be seen in
the fovea since it is avascular. It is mot kEnown whebther this
Fundus appearanceg is a separate dissase or if it imitates other
masular dystrophiss. 13 It tends to be sporadic and occasionally
appears to be of an subosomal recessive origin and ls usually
diaonosed in the 10-207s with an ophthalmoscopic exam. 135, 10

The +fundus changes with the duration of Inverse EF. Early
manifestations of it invoive the central retina "symptomatically,
funduscopically, and tunctionaliv.” 13 The earliest symptoms
usually involve visual loss. The pigmentary changes gocur in the

posterior pole. Later sanifestations will include mors
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involvemant of the rest of thes retina with Freguent nvoctalopia.

ey mome cases, the peripheral involvemsnt may e minimal wilth the

gominant fudusoopic finding being of & macular lession. 14, 10
Snother souwrce states it is a progressive degeneration of the

peuroerithelium and the RPE in which there is & gerneralized

atrophy of the whols retinag later in the disessss. D Also, btha

disme and vessels sre normal until later stages of th

affiiction., 10 Boldberg nemes & condition, Centeal BFP, which he

o

chimb inowiahes fromn Drveraes RPF, He belisves Denbtral BF never

o owmy g oy
LI LY

the pariphery. but Inverse BP is gernsralid
i i 2 4F. et

Tharetfors, there is anobthsr conflicting opinion of whethse or not

the pariphery i dirvalsvec.

Vigual acuwity and color vision will be affected esventually

in Inversse RF. Visusal acwity is ususlly normal early in

wWwill show g decrease ofF 20/200 or

limsass.  Labsr slag

Color vision may alspo be decrsassd.

Electrodiagnostic ftssting may be ussed. Yeb, whebther these
mary ber usmedful in disgnosis sesoes bo be of & warded opinion. 13
Some may slectrodiagnostic testing shows & "predominantly cone
photoreceptors dysfunction™ in Irnverses BP. 15 On bhe obher
Faried, obthers sey ERE and BEO00 may be normal or only slightly
decreased since the lesion ls believed Lo be localized in the
photorsceptors and RFE. 10

Visual fField testing will show a constricted periphesral



Field or ring scotoma iF bthe macular lesion is a part of & more
widsspread retinal degensration, 14 I8 nob, the peripheral
Fields will be noraoal in the sarly stages. Later manifestations

may lsad to a later field constricticon.

i

Fluorescein angicgraphy testing will show an irvegular RPE
gderangement and atropby in Inverse BP. 1o In contrast,
Brtargerdt s will show the transmission bto be irvegular in the HEPE

within the fovea. In additicon, sometimes s bhull’s syve pattern

]

may be seen. Yebt, a chorocidal nonperfusion is the most common
type of transmission sesn in advanced Stargardt®s. 10

Stargardt’s and Inverse REF can often give a similiar
funduscopic picture. The age of onselt is alsp similar. Eoth
show decreased vision and possible decreassed color vision. Their
central visual fields are atfected and ovften in latsr stagss the
peripheral fields become constricted.  The ERE and BEOG can be
normal or only slightly decreased in both dases with the ERDG an
Bl being more likely decreased in Inverse BPFp hossver,
Lhis is not alwayvs a definitive test. Flugrescein
angiography appesars o be bthe most definitbive test
since advanced Stargardt’s has its characteristic choroidal
nonperfusion.  In conclusion, Stargardt®s and Inverse retinitis
pigmentosa may bhe very difficult to Fully differentiate Ffrom one
another, especially in the early stages, and a long follow-up may

be nesded to differentiate them entirelv.
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