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Wagner Vitreoretinal

Degeneration

Follow-up of the Original Pedigree

Roman A, Graemiger, MD, Giinger Niemeyer, MD), Simon A. Schneeberger, MD,

Elmar P, Messmer, MD

Purpose:

Wagner disease belongs to g heterogeneous group of hereditary vitreo-

retinal degenerations. The authors have observed complications of thig disorder that
have not been reportec before and therefore re-examined Wagner's original pedigres

e
Method's; Sixty members of the fami
clinical eyg examinations, 40 had dark ad
Ganzfeld rod and cone electraralinograph

in selectad palients.

Y agreed to be examined, All had (;omplete
aptation studies as wall as single-flash and
Y. Fluorescein anglograms were performeg

Results; Twenty-eight family members were affected. The most consistent finding
Was an empty vitreous cavity with avascular strands or veils. Chorioretinal atrophy and

cataract Increa
years of age. Fo

sed with the patients’ aga and had oogurred in a)| patients older than 45
patients had a history of a rhegmatogenous retinal detachment in

ur
One eye at a median age of 20 years. The authors obseryeg peripheral tractional retinal
detachments in 55% of €yes among patients older than 45 years, Glaucoma was present
in len eyas (18%), four of which showeg Neovascular glaucoma, OF all patients, 63%
showed elavated rog and cone thresholds on dark adaptation, and 87% showed sub-
nomal b-wave amplitudes of the rod- and of the cone system on the electroretinography.

Conclusions;

whereas peripheral traction retinal detachment, chorioretingl atrophy, and cataracts are
present in most of the elderly atfected individugts, Progression of the charioratinal pa-
thology Is paralieled by e!ectmphysroroglc abnormalitigs,

Ophthalmology 1995:102:1830-1339

Hins Wagner,' in 1938, described an inheried vitreo-
retinal disease in a Swiss family, Features of this disease
included aulosomal dominant inheritance, vitreous pa-
thology characterized by a mostly emply vilreous cavity
with avascular membranes, strands and veils, lattice de-
generation of the reting, shorjoretinal atrophy with loss
af the retinal pigment epithelium, complicated cataracls,

Ongnally received: Deeember 29, 1994,

Revision necepled: August 21, 1995, '
“rom the Depariment of Augenklinik, Universititspital Ziirich, ZUrich,
wilzerland,

Oresented in pint at the ARVO Annual Meeting, Sarasota, May 1993,
Reprint it3 (0 Elmar P, Messmer, MD, Univerititsspital, Au-
ﬁ:\nr{r' :ﬁkr??:a:wcn}:ﬁnikstfasse 24, CH-809! Zisrich,

and mild myopia, The disease could be evident in early
childhood and showed a progressive clinical eourse,
Since Wagner's original description, many sludies have
been published on this and relateq entities, two of which
update the findings in Wagner's original pedigree - Al-
though retinal detachment was not icported in this family,
the eponym “Wagner disease” ofien has been applied to
familial vitreoretinal degenerations associated with rheg-
matogenous retinal detachmem.i’"“ It is, however, well
recognized that other related entities, such asﬁlposc de-
scribed by Jansen® in 1962 and Stickler et al® in 1965,
can be differentialed based on ophthalmic as well as sys-
1emic findings.*? Erosive vitreoretinapathy, just r_ecenhtly
described by Brown et al.f is another clinical entity ;"at
seems to be very similar to Wagner disease. Meanwhile,
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Figare 1, Pedigres of the family. Stor @ the Individual has been examined; gircles = females; squares = males; solid symbals = affected patients; 2
Figare 1,

slach through a symbol = the individual is decossed.

molecular genetic defects of the procollagen I1 locus have
been linked to Stickler syndrome, thus providing furiher
nsight in the understanding of these conditions™!! A
new genetic study diselosed that erosive vitmOretmo.palhy
and Wagner diseasc are allelic disorders, which are distinct
from COL24/-associated Stickler syndrome,'? ;

In the last few years, we have observed complicationg
of Wagner disease that have not been described preyiously.
Thers is considerable overlap in 1ypical ophthaimic find-
ings of the above-mentioned entilics, We have, therefore,
conducted a new follow-up study of Wagner's origing|
padigree (0 update our understanding of the elinical course
and the prognosis of this disease In the current stugy, we
report the clinical and electrophysiologic features of this
condition,

Patients and Methods

.

The palients studied belong to a single, large pedigree, OF
the 7: members of the pedigree who we were able to trace,
60 azreed to be examined at the Department of Oph-
thalmology of the University Hospital of Zurich. Al in.
dividuals (120 eyes) received 1 complete clinical aye gx.
armination. In consideration of the wide, clinteal spectrum
of Wagner disease, we had 10 define minimal findings
among patients at genetic risk who were suggestive of a
gene carrier, A patient Supposedly was affected by the
diseass if he/she had fibrillary condensations or avascylar
slrands 1 an otherwise empty vitreous cavity or if he/
she, rogardless of gphthalmic findings, had a clearly f-
fected offspring, Seleated patients who showed significant
reting pathology and elear media had (lnorescein angio.
grams (n = 7) and fundus photographs (n = 24), Forty
members of the pedigree had dark-adaptation studies and
clectroretinography (ERG). Dark adaptation was done
with the Goldmann-Weekers dark adaptometer,

Electroretinography testing was performed by single-
flash Ganzfeld stimulation of the rod and cone system,
using matehed-bang filters as developed by Berson et al™?
and Gouras." The mean amplitudes and peak times of
b-waves of our laberatory and their standard deviations

in a control group have been published by Hatt and
Niemeyer'® and by Knobel and Niemeyer, '

Results

060 patients exarnined, 28 were identificd to be affecied
by the disease based on our criteria of Wagner disease.
None of the remaining 32 patients showed supgestive
findings ol the disease, such as midperipheral choriotetinal
atraphy, cataracts, or retinal detachments. The age range
of all patients was 11 10 70 years (median, 40 years), The
average age of allected patients was 34 years, and the #v-
erage age of unaffected individuals was 25 years.

Inheritance was awlosomal dominant as demonstrated
by the family pedigree (Fig 1), More than {hree consecutive
generations were affected. No consanguineous marnage
could be documented.

Because of the elinical definilion of the disease used ;n
this study, characteristic vitreops pathology such s
“emply” vitreous cavity with fibrillary condensations or

eircumferentially oriented avaseular strands gnd veils
(criginating from midperipheral vitreoretinal adhesions
and extending to the peripheral vitreous, thus simulating
peripheral vitreous delachment) was present in all except
1wo patients (bath of whom had 16 be Bene carriers becayse
oftheir affected o[l'spring—cgscs I1L.10 and 1I1.40: Fig 1.
Fibrillary condensations seem to reffect early degenerative
changes of the vilreous (present in 10 o4 eyes of patients
younger than 30 years of age; Fig 2), whereas avascular
strands and veils were observed among elder patients
(present in 28 of 32 eyes of patients older than 30 years
of age; Fig 3). None of aur patitnts showed posterior vi-
reous detachment. Synchysis scintillans was noted in four
eyes of two patients (50 and 53 years of age, respectively),
one of whom also had a history of recurrent bilateral vit-
resus hemorrhage,

Rhegmatogenous retinal detachment had previously
occurred in four eyes of four patients (cases 11,14, 111,16,
IV.6, and IV.7; Fig 1) at an average age of 20 years, In
three eyes, the retinal delachment was due to flap tears
and/ar atrophic holes; they could be reattached by con-




Tep lelt, Figure 2, Slit-lamp
photograph of an 11-year-old
boy shows emly vitreous
¢hanges (fibrillary condensa-
tlonst. Most of the vitreous

sppeared “empty.”
Top right, Figure 3. Fundus
phetograph of a H4-year-old
affectsd man shows yitreo-
retine! adhesion (n the mid-
peripheral retina nasally,
Second row left, Figure 4,
In this 87-year-old woman
acton retinal detachment
©52en iaferoremporally in
the [¢lt eye with eaely da-
position of intraretinal lip-
fds. Sheathing of retinal
vessels 3¢ well a5 pigment
slumping are noted.

Seeond row right, Figure &
Same eys ay In Figure 3,
Sheathing of rarinal vessels iy
seen inferoremporally

Third row left, Figure 6.
Mid-phast ampiogram of same
eyeas Flgare 3, An ovascular
relinaly seen in the temporal
patiphary

Thitd row right, Flgure 7.
A 22-year-0ld man with gb-
normal distribution of central
retinal vesaly (gitg Invérsus)
Visual azuity was 20120,

Fourth row Ief, Figure 8.
Same eve g5 In Figure 3,
Marked chorloretinal atro-
phy with plgment migration
inte the retina ang spariag of
the macular area sre seen,
Visul acu vy s 20726,

Fourth row right, Figure 9.
A 65veor-ald man with ad-
anead chariocetingl atrophy,
mimicking  choroideremiy
Visual acuity wag counting
ingers

Botom [elt, Figure 10, B,
TSN dnglogram of samy
e as ia Fisure 3 in carly ve-

ous phase There ¢ exren-
e atrophy of ehorioeapl.
s, spanny anly the macular
JIed,

Bottom right, Figure 11. Ja
s leyear-ald woman, there
& visually signifieant pog,

feriar subcapsular cataraer,
visLal aeuity was 20/40,
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ventional scleral buekling procedures. In one eye (case

: ‘,4)’ surgery in 196; Was unsuccessful, with consecutive

tahrpdur;;sxsl ?ind complicated cataract; (he configuration of

s retina .

e etachment could ot pa evaluated T¢trospec-
Two eyes (4%) had a history af retinel bregks

( afr without

gmcnmcm, In bath €ases, prophylactic treatmen| had

e performed, pr 20 patients, 30 €yes (54%) had lattiee

retinal degeneration, which Wis not treated prophylacti-

cally 10 any of the eyes,

~ Peripheral tractiona] Tetinal detachment was observed
10 12 eyes of 1oy patients (cases 1,2, IL3, 116, 11.8, 1119
120, 122, (1129, 11133, andl 1 43 Fip 1) a¢ an average
ag2 of 49 years (Fig 4). The detachment progressed cen-

Irally in four eyes of two patients (cases I 10 and I1.22) '

wilh.a Cgats-likc cxudative retinopathy and massive Syn-
chysis scimtillans. Traction retinal detachment seomed 1o
be due 10 organization and contraction of midperipheral
and peripheral vitreoretinal adhesions, Fibrovascular
proliferation was nol observed, although the peripheral
reting appeared to be poorly vascularized in these patients,
and extensive pervascular sheathing or obliteration wag
noted (Figs 4 and ). Unlortunately, fluorescein angiog-
raphy in the retingl periphery could be pedormed only
in selected patienis (Fig 6) because of poor pupillary di-
lation and/or cataraet in these eyes. A pars plana vitree-
tom with silicone oil tamponade was performed in one
ey¢ (case I1.22) for traction retinal detachment, which in-
volved the entire posterior pole of the reting, The reting
was reallached, and vision improved from light perception
to ecunting fingers, Two eyes with complete traction ret-
inal detachment diselosed phihisis bulb,

Abnormal patiern of the cenral retinal vessels (“'situs
mversus" or “dragged vessels”) was noted in 30 eyes (54%)
of L% patients (Fig 7). Only a fow of these patients had
evidence of peripheral retinal traction that might aceount
for drageing of retinal vessels. Macular pucker was ob-
served In two eyes, whereas cystoid macular edemp was
SEEI 1N Ohe eye,

Atrophic chorioretinal changes predominantly at the
level of the retinal pigment epithelium varied [rom isolated
peripheral pigment clumping, a radial perivascular pattern
with thinning, and loss of the retinal pigment epithelium
fo severe chorioretinal atrophy involving the retinal pe-
niphery and (he posterior pole (Fig 8). Advanced degen-
erative changes were more prominent in the older patients,
with six eyes of three patients (median age, 62 years) re-
sembling the clinical picture of choroiderernia (Fig 9).
Fluoreseein angiography in these patients showed loss of
the choriocapillaris and the retinal pigment epithclium
with preservation of only larger choroidal vessels (Fig 10).

Marked optie atrophy was noted only in older patients
with advanced chotioretinal atrophy—$ eyes of 20 eyes
of patients older than 45 years had rmarked oplic atrophy.

Cataracls (mainly point-shaped opacities and posterior
subcapsular eataracts, Fig |1) were abserved in 24 eyes
(43%) of 14 patients, Median age of patients with clear

lenses was 22 years (range, | 1-45 years), whereas the me-
dian age of patients with visually significant opacitics was
32 vears (range, 21-53 years). Four eyes of two patients

showed spherophakia with visible zonula fip

I 5 ers; sublux.
a1on of the lens was opserved In both eyas of one of thesc
patients (ca_se M1 3 Fig 1). Cataract extraction had 1o by
perforted in 2] eyes of 12 patients at 4 median age of
38 years (range, 33—43_ Years), Fosterior chambey intra-
ocular lenses had been Implanted in six €yes without any
problems Posioperatively,

ysgenetic anterior chamber angles with high inserrion

of the iris rool and membranous structures a1 the trabec-
ular meshwork were observed jn 20 eyes of ten paticnis

glaucoma. Three of these four cyes were aphakic and all
had benipheral traetion retinal detachment. Three eyes of
tWo patiemts with neovaseular glaucoma were trepted with
a filtering procedure as well as with seveml cyclodestryc.
live cryoapplications. Phthisis bulbj later developed in 1wo
eyes.

Refraction (Table 2) was performed in 34 phakic eyes
(in 20 patients). Eighteen eyes (33%) were myopic up to
6 diopters (spherical cquivalent).

Visual a¢uity (Table 3) usually was normal in young
patients and severely affected in older patients. Seven eyes
(13%) had visval acuity 0f20/20; the median age of these
patients was 25 years, The visual gain after cataract ex-
traction was progressively lost in all eyes duetoincreasing
chorioretinal atrophy, neovascular glaucoma, or optic
atrophy. In one eye, the cause of visual loss was a refinal
detachment that could not be treated suceessfully (case
IL.14; Fig 1),

Visual fields were affected, depending on lens trans.
parency and chorioretinal changes. Among patients
younger than 31 years (20 eyes), 4 cyes (20%) had normal
fields and 16 (20%) had only minor field defects (mild
concentric constriction or small paracentral scotomas),
Among hve individuals (9 eyes) between 45 and 60 years
of age, none had normal visyal fields; four of six eyes in
patients okler than 60 years of age disclosed a marked
field loss (severe concentrie eonstriction, large paracentral
Scotomas, or ring-shaped scolomas), Orofacial ar skeletal
abnormalitics suggesting connective tissuc disease were
not observed in any of the patients,

Dark adaptation was recorded in 24 patients (Table
4). In young patients, it wsually was normal, but in the
upper area (lower sensitivity) of the normal band. Dark
adaplation tended to be progressively pathologic in ad-
vanced age. Patients who had an elevated final rod thresh.
old of more than one log unit had a subjective form of
night blindness. In these patients, the amount of final rog
threshold elevation corresponded clearly with the mor-
phology of pathologic chorioretinal findings.

The rod and cone ERGs were recorded in 27 patien(s
(53 eyes; Figs 12-15), In paticnts younger than 30 years
of age (24 eyes), three eyes (13%) had a normal ERG,

These eyes showed only little chorioretinal atrophy. One
eye had a subnormal ERG after retinal detachment sur-
gery (the other eye of this same patient had a normal

1833
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Table 1, Prevalence of Various Features of Wagner Disease
Age {yrs)
<30 30-45 46-60 =60 Toral
No. of No. of No. of
]\g;;“af h!?;egf F.";e.: Eyes EE%;
Feanires {%) (%) (%) () p 0,
No. of eyes 14 12 12 8 5
Anterior chambers angle 0 2008
; 14 (58) 0(0) 2{17) 4(

3::?::\\:515 2(8) 2{170) 4(33) 2(25) lg (18)
Iris neovascularization 00) 0 4(33) 0(0) ) (2;
Cataracts 14 (38) 867 217 0(0) 4 (43)
Aphakia/pseudophakia 0 3 (25) 10 (83} g 2(1);30) i(l) gg;
Fibrillary vitresus 10 (42) 0(0) 0
Vlit:eo:;f strands 14 (58) 8(67) 12 (100) 8 (100) 42 (75)
Synschisis nivea 00 0(0) 4(33) 0 4(7)
Charioretlnal atrophy 20 (83) g6  12{100) g(100) 48 (86)
Lattice degencrarion 16 (67) 6 (50) 8(67) 0 (0) 30 (59)
Sratus post rhegmatogenous RD 2(8) 1(8) 1(8) Q) 40
Tractional RD 1(8) 18 6 (50) 5(63) 14 (25)
Lipid retinopathy 0o 0(0) 4(33) 4 (50) 8(14)
Foveal ectopy 10 (42) 6 (50) Z(1n 2 (25 20 (36)
Macular pucker 2(8) 0 (0) 0() 0w 244
i Ly om0 oM 1
Situs inversus 4(17) 0 4(33) 0(0) 8 (14)
Optic atrophy 00) 00) 4(%) 225 6 (11)

RD = retinal derachment; CME = eystoid macular edema

ERG). The remaining 20 eyes of patients younger than
30 years of age had a pathologic ERG corresponding to
their more severe chorioretinal pathology: b-wave ampli-
tudes of the rod system usually were better preserved than
\hose of the cone system; b-wave amplitudes of rod and
cone system were reduced similarly in five eyes (2 1%),
In patients between 30 and 45 years of age (12 eyes),
four eyes (33%) had a normal ERG, In the remaining

Table 2. Refractive Error in 34 Eyes*

No. of
L . Eyes(%)
Myopla, 6.0 D 18 (53)
Myopia, =60 D 11(32)
Emmetcopia 4(12)
Hyperopia 1)
Tore 34
Astigmatism, =10 D 24(71)

D = dioprer,

"7 aphakle/pseudopakie €yes Were not
unknown in | eye with depge cataragy,

included, and refraetion WS

1834

eight eyes with subnormal ERGs, rod ERCis usually were
better preserved than those of the cone system, In twp
eyes, b-wave amplitudes were reduced equally in the rod
and in the cone system.

In patients older than 46 years (17 eyes), none of the
eyes had 2 normal ERG. B-wave amplitudes of the cone
system usually were better preserved than thoge of the rod
system; b-wave amplitudes were reduced equally in the
rod and in the cone system in ai least five eyes (29%).,
Intercstingly, with progression of disease, there is 2 greater
reduction of the rod response than that of the COnE re-
sponsc.

In all the eyes with subnormal b-wave amplitudes, im-~
plicit time of cone bewave amplitudes were prolonged
more than 2 standard deviations (Fig 14).

Five affected patients have been followed at our clinic
for atended periods of time, with an average follow-up

of 10 years (range, 1-20 years), “Wagner-associated”
findings always were bitateral, and the clinieal course
clearly was progressive,

Discussion

e

ngncr disease belongs to a group of hereditary vireo.
retinal degenerations that share Some common features,
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Table 3. Visual Acuity at Last Examination

Visual Acuity (%)
Age No. of i 20/50-  20/200-  HM,
{yrs) Eyes =20/40 207100 CF NLP
<30 24 19 (79) 1(8) 3(13) 0
-4 12 R(75) 2(17) 18 0
46-60 12 5 (42) 207 0 5{42)

=60 8 4(50) 2 (25) 2(25) 0

CF = counting fingers; HM = hand motions; NLP = nolight perception.

Distinction between these various syndromes can be dif-
ficult in isolated eases and is based on the prevalence and
expression of one or several of these features, The diag-
nosis of Wagner disease in 2 given pedigree has to be based
on clinical findings because previously the underlying ge-
netic defect is not known. “Empty vitsous” with fibrillary
condensations or avascular strands and veils scems 1o be
the hallmark of the disease and ean be observed in nearly
all gene carmiers. In this study, patients were supposed {o
be affected by Lhe disease, if either the characieristic vit-
reous findings were present or if their offsprings clearly
showed Wagner disease. Among 60 members of the orig-
il pedigree who were examined for this study, 26 showed
the characteristic vilreous pathology, whereas only 2 had
to be identified because of their afecied offsprings. None
of the remaining 32 family members showed chorioretinal

Table 4, Dark Adaptation in 24 Patients

at Last Examinarion”
Elevation of I’F_’[
Normal Results <] )
Age No, of No. of Patients .ILOEE BL&
(yrs) Patients %) No. (%}  No. (%)
<30 11 704 3qyn 1)
J0-45 6 2(33) 1 300
46-60 k) 0 2 (67) 139
%60 4 0 2650 250

*Dark adaptation was nor done In 4 patients.
FRT = final rod threshold

‘degenerative changes, early cataracts, or retinal detach-

ments that also mighl suggest Wagner disease. We, there-
fore, believe that our definition of being affected was sen.
sitive enough 1o include most patients at genetic risk.
Expressivity of Wagner disease is age dependent, and
a progressive clinical course is well known in these pa-
tieats.* The earliest findings ustally are related to vit-
reous degeneration with fibrillary condensations in an
otherwise empty vitreous. This could be observed in «
patient as young as 7 years of ape (case IV. ] s Fig 1). Visual
acuity as well as Jens and ehorioretinal findings usually
are normal up fo appraximately 30 years of age. Progres-

________________________________________

D-wave ampHlicde (pY)
]

age {years)

Flgure 12. Rod ERGs, recorded afer 20 minutes of dark adaptation, using a shor wavelengths filter In the Ganzfeld apd the number 8 satting of
che buill In Grass Aash generator. Only a feww patients have nomal b-wave amplitudes, whereas the yast majoriry have subnormal to extinguished rod
bwaves. Open circles = right eye; open squares = lefy eye; closed elecles/squares = stams post retinal detachment surgery; horizontal line = mean
amplituce of control group; horizontal dashed! fines = 95% confidence interval.
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f1me course, the remalrdng eone bwaves had a clearly prolonged i
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sive cataracts, chronic glaucoma, and chorioretinal atro-
Phy that (in extreme cases) may mimic chorojderemia
will cause significant visual loss and visual field defects in
the fourth and fifth decades of life. In the current serics
of patients alder than 45 years of age, 60% of eyes had
vicual acuity of less than 20/40. Complieated forms of
rhegrniatogenous relinal detachment are not a prominen|
cause of severe visual loss in Wagner discase, although
they frequently are observed in other vitreoretinal syn-
drome: #3120 However, even among patients of similar
age. we observed a considerably variable Expressivity,
ranging: from basically unaffected carriers (2 patients of

Figure 15, ERGs fromm 1 55
year old female a5 normal
control (left eolurn) and of
apatient (ease L3, Fip 1) with
Wagner disease (right col-
urmn), From top 1o botom,
iypleal rod ERG: elisiced
with ted or blue hand filters
in dark adapration, responss
102 bright white light in dark
adapwation, and in the low-
¢rmost row, 3 typical cons
ERG clicited with a long
wavelengths (oringe) band
fltar in light adaptation, The
padlent's ERGs are oll mark-
edly reduced in amplituda,
the cone ERG shows reduced
oscillatory potentials and an
inerzased Implicit time of the
havaye,

42 and 45 years of age) o individuals with bilateral
phthisis.

Rhegmatogenous retinal detachment has not been re.-
ported previously in this pedigree. In our series, thie
complication had developed in 14% of patients at a me.
dian age of 20 years.

We, thercfore, conclude that patients with Wagner dis-
ease do have an increased risk of rhegmatogenous retinal
detachment, although this feature is not as prominent 4s
in other hereditary vitreoretinal degeneralions as deseribed
by Jansen,® Stickler et 215 or Brown et al.? Vitrsoretinal
pathology of rhegmatogenous retinal detachment ob

1837
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served in this series was similar to 1diopathic findings and
could be managed by routine scleral buckling procedures
in three of four patients. This, again, is unlike those com-
plicated retinal detachments that are observed in other
related vitreoretinal syndromes, *6417-20 W agree with the
hypothesis of Maumence et al® that alder patients with
Wagner disease are, despite vitreoretinal traction and £x-
tensive lattice degeneration, protected from this compli-
cation bacause of progressive chorioreting] atrophy and
scarrng.

Peripheral traction retinal detachment in Wagner dis-
easc hias not been reported previously. However, it seemg
10 be a common late complication of (his disease and, in
the current series, was observed in 25% of all eyes and in
33% of eyes among patients older than 45 years of age,
In all of these patients, sheathing or obliteration of pe-
ripheral retinal vesscls was present, whereas preretinal
neovascularizalion was not observed. We speculate that
contraction of the peripheral vitreoretinal adhesions, pos-
sibly caused by migration and proliferation of retinal glial
cells in the presence of lattice degeneration, is responsible
for this finding, Peripheral traction retinal detachment
was complicated further by Coats-like exudative relinop-
athy in four eyes of two patients, and by ins neovaseu-
larization in four eyes of three patients.

Congenila] glaucoma (1 patient), chronic angle-closure
glaucoma (2 patients), and neovascular glaucoma (3 pa.
tients) all were observed in patients in the current seres,
Among previously published studies on Wagner disease,
only Frandsen'” had reported on three patients with con-
genital glavcoma. OF the four eyes that showed neovas-
cular glavcoma, all disclosed peripheral traction retinal
detachment, whereas three also were aphaki¢, Ischemia
ol the peripheral reting may be the underlying pathoge-
netie mechanism in this patients as demonstrated in se-
lected Nuorescein anglograms,

Cataract extraction was performed in 21 eyes, repre-
senting 38% of all eyes or 90% of eyes among patients
older than 45 years of age, No postoperative complications
were noled in eyes treated with extracapsular calaract ex-
traction and posterior chamber lens implantation (n =
6), whereas itis neovaseulanization was observed in 20%
of patients (n = 15) alter intracapsular cataract extraction.
We suggest that cataract extraclion in patients with Wag-
ner disease should be done with extracapsular techniques
preserving a barrier between {he anterior and posterior
chambers that may protect from neovascular glaucoma.

In testing dark adapration, we found an clevaied rod
threshald already in young patients. Boehringer ct al and
Maumenee et al® found simitar impairment of dark ad-
aptation in this pedigree. Dark adaptation is a good pa-
rameter for assessing the subjective severity of Wagner
diseasc.

In the ERG, rod and cone b-wave amplitides can be
within the normal range mauinly in young patients with
only mild chorioretinal atrophy. B-wave amplitudes were
subnormal and implicit time was prolonged, however, in
patients with more severe chorioretinal pathology. It be-
comes apparent [rom comparing the patient’s b-wave
amplitudes with the normal ranges in Figures 12 and 13
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that the cone system is averall equally or more affected
than the rod system. Because the ophthalmoscopic
changes deseribed and illustrated above resemble at least
in part those of retinitis pigmentosa. A comparison of the
ERG abnormalities in these heredodegenermiive diseases
shows the changes in b-wave amplitude and the prolon-
gation in the cone b-wave’s implicit times in Wagner dis-
ease maich closest the progressive cone-rod degeneration
variety of retinitis pigmentosa, Thus, we cannot document
ERG abnormalities pathognomonic for Wagner disease.
However, the changes in the ERG appear to indicate ac-
curately extent and progression of the chororetinal darn-
age. It seems that photoreceptor dysfunction is more se-
vere in advanced-stoge Wagner disease than previousgly
described™*'* and also more severe than in the clinically
very similar erosive vitrcoretinopathy.® In our series, three
eyes had a nonrecordable ERG, whereas this was not TE-
ported in erosive vitreoretinopathy.®

The question of whether Wagner discase represents g
unique vitreoretinal pathology or whether it has ta be
regarded as part of the spectrum of familial vitreoretinal
degencrations associated with retinal detachment will haye
to await furiher molecular genetic studis, From the clin-
ical point of view, Wagner disease shares most typical
ophthalmic findings with Jansen® and Stickler syndrome’®
as well as with erosive vitreoretinopathy.® However, rheg-
matogenous retinal detachment is less prominent in
Wagner disease than in those entities. Characteristic sys-
temic findings and a mutation of the procollagen IT gene,
however, differentiate Stickler from Wagner syndromes
and erosive vitreoretinopathy *2 The Jatter two, however,
scem to be closely related and have been demonstrated
to be allelic disorders."? Late traction retinat detachment
with exudative retinopathy as well as irs neovaseulari-
zation in patients with Wagner disease probably represent
unspecific end-stage complications and do not imply a
relation to other vitrcoretinal dystrophies such as Criswick
syndrome*"# or autosomal dominant neovascular in-
flammatory vitreoretinopathy, 2
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