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Abstract

Objectives: To report long-term clinical manifestations and genetic findings of a hereditary vitreoretinopathy exhibiting
phenotypical characteristics of VWWagner Syndrome in a multigenerational Turkish family originating from the same district
in Central Anatolia.

Methods: Data from detailed medical histories and ophthalmological examinations were evaluated. Family pedigree was
constructed. PCR and sequence analysis were performed to assess splice sites of introns 7 and 8 of the VCAN gene associ-
ated with Wagner syndrome.

Results: Thirty family members were examined, and 21 affected individuals were followed for 2—18 years. Cohort in-
cluded 12 females and 9 males, with a mean age of 31+19 years (4—71), mean spherical equivalent of -3.87+5.03 diopters.
Sixteen patients (76%) were myopic (<-0.50 D). Rhegmatogenous retinal detachment (RD) was presenting diagnosis in
seven patients (33%). Hollow vitreous cavity with fibrous bands was detected in nine individuals (43%). Peripheral retinal
pathology included multiple breaks in 16/21 (76%), snail-track degeneration in 3/21 (14%), lattice degeneration in 5/21
(24%), white without pressure in 2/21 (9.5%). One 20-year-old male with bilateral RD also had an optic nerve head as-
trocytoma. Mean age at onset was 21.6+13.5 years (4-50). Earliest RD occurred at age 10, retinal breaks with attached
retina were identified at age 8. Youngest patient (age 4) exhibited high axial myopia and vitreous bands. Laser prophylaxis
was effective in 10 patients, although one later developed RD. Three patients (14%) developed phthisis, seven (33%)
underwent cataract surgery, and four (19%) had glaucoma. Sequence analysis revealed no mutations in VCAN intron 7
or 8 splice sites.

Conclusion: This study presents a Turkish family with hereditary vitreoretinopathy exhibiting phenotypical characteristics
of Wagner Syndrome. Although genetic analysis was inconclusive, detailed presentation of long-term clinical manifestations
may provide valuable information about hereditary vitreoretinopathies and emphasize the importance of early and regular
follow-up and prophylactic treatment for prevention of RD.
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Introduction

Hereditary vitreoretinopathies represent a diverse group of
inherited disorders affecting the retina and vitreous. They
are characterized by vitreous abnormalities alongside periph-
eral retinal changes and vascular alterations. These disorders
are associated with an increased risk of retinal detachment
and early-onset cataract. Clinically, hereditary vitreoretinop-
athies may present with visual impairment of varying severity,
and early recognition is essential for appropriate monitoring,
genetic counseling, and timely management of complications
such as retinal detachment.

Wagner syndrome is a hereditary vitreoretinopathy as-
sociated with progressive retinal disfunction. It was first de-
scribed in 1938 in a Swiss family, as a hereditary hyaloid de-
generation with autosomal inheritance (). The initial clinical
presentations of this syndrome are syneresis, optically emp-
ty vitreous cavity and preretinal avascular membranes (vit-
reous veils) which may occur in childhood or adolescence.
Other pathological changes include sheathing of vessels, mild
to severe myopia, cataract and atrophy of the choroid and
retina. With aging, these findings usually increase and prog-
ress, leading to severe decrease in visual acuity (2-4).

Wagner Syndrome only involves the eye and does not
have extraocular manifestations. It is related with mutations
in VCAN gene in chromosome 5q (formerly named CSPG2)
which encodes a versican protein, having a critical role in
human vitreous structure (4).

This study aims to report the long-term clinical findings
and molecular analysis of a hereditary vitreoretinopathy ex-

hibiting Wagner phenotype in a multigenerational Turkish
family with origins from the same area in central Anatolia.

Methods

Thirty members of the family had complete ophthalmolog-
ical examination including refraction, distance visual acuity,
intraocular pressure and detailed fundus examination. Clini-
cal data from 46 family members were collected from med-
ical records. Systemic abnormalities were also questioned.
The onset of disease, ocular findings and severity of the pa-
thology were evaluated. A family pedigree was constructed
based on detailed medical records and ophthalmological ex-
aminations (Fig. 1). Photo documentation with color fundus
photography and spectral domain optical coherence tomog-
raphy (HRA + OCT Spectralis, Heidelberg Engineering, Hei-
delberg, Germany) were performed where necessary.

Genomic DNA was extracted from blood samples of
index case and her family members according to standard
procedures. PCR was used to check splice sites of intron 7
and 8 of the VCAN gene and mutations were investigated by
sequence analysis.

To check splice sites of intron 7 and 8 of the VCAN gene
PCR was performed with the use of following primer pairs;
5-TGTTCAATTATCTGTCCTTGGG-3’ and 5- TTCCAG-
GATCATTCTTGCAG -3’ which produced a 724 bp PCR
product to analyze intron 6/exon 7 acceptor site; 5’-TATTT-
GAAAAGCCCAAAGCC-3’and 5’-GCAAAACGATTTTAG-
CCGTC-3’ which produced a 869 bp PCR product to analyze
exon 7/intron 7 donor site; 5’-CACAAAGATGAATTCCTG-
CAC-'3 and 5- AAAACATCAGGCTCACCACC -‘3 which

L

Figure |.Pedigree of the Turkish family with hereditary vitreoretinopathy showing Wagner phenotype.

Family consisted of 76 individuals of whom 34 were affected. Squares represent males and circles rep-

resent females; diagonal lines indicate deceased individuals. Red-filled symbols denote family members

with retinal pathology at first diagnosis, while blue-filled symbols indicate individuals with initial diagno-

sis of myopia exceeding -10.00 diopters.The pattern observed is consistent with autosomal dominant

inheritance across five generations.
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produced a 825bp PCR product to analyze intron 7/exon
8 acceptor site and 5’-TCAAGTTTCTGGAGAAGCAATC-3
and 5- CATCCATCAATGGGAGGG-'3 which produced
a 854 bp PCR product to analyze exon 8/intron 8 donor
site. Primers were designed using the program PRIMER3
PLUS. PCR products were analyzed by electrophoresis on
a 2% agarose gel. Mutations were investigated by ABI 310
Sequence Analyzer.

Ethics committee approval was not obtained for this
retrospective study; institutional permission for the use of
patient data was granted by Yeditepe University Faculty of
Medicine, Department of Ophthalmology (01/10/2025). All
patients or their legal guardians provided informed consent,
and the study adhered to the principles of the Declaration
of Helsinki.

Statistical Analysis

Descriptive statistical methods were used to summarize the
clinical data, including mean, standard deviation, range and
proportions where appropriate. No statistical software was
used.

Results

All family members (76 individuals) came from Resadiye, a
small district of Tokat city in central Anatolia, with ancestors
originating from Karaman, Konya. Thirty members of the
family were examined; among these, 21 patients were found
to be affected. This group, which consisted of 12 females and
9 males, were followed up for 2-18 years. Mean age of the
group was 31£19 years (range 4-71). Mean spherical equiv-
alent of refractive error was -3.87+5.03 diopters (D) (range
+1.00D, -20.0D); 16 patients (76%) were myopic (<-0.50 D)
while 5 (24%) were emmetropic or had mild hypermetropia.
The initial diagnosis was rhegmatogenous retinal detachment
(RD) in 7 patients (33%). Hollow vitreous cavity with bands
were seen in 9 patients (43%). Peripheral retinal pathologies
such as multiple breaks 16/21 (76%), snail track degeneration
3/21 (14%), lattice degeneration 5/21 (24%), white without
pressure 2/21 (9.5%) were detected. A 20-year-old male pa-
tient with bilateral vitrectomy had astrocytoma of the optic
nerve head in one eye (Fig. 2-5). Mean age of onset of dis-
ease was 21.6x13.5 years (range, 4-50). Earliest occurrence
of RD was at 10 years of age (| patient) while retinal breaks
with attached retina were detected as early as 8 years of age
(4 patients). Youngest patient of the family was a 4-year-old
boy with high axial myopia and vitreous bands. Laser pro-
phylaxis was successful in 10 patients except for one patient
who developed RD in one eye 2 years after photocoagula-
tion. Three (14%) patients had phthisis bulbi in one eye due
to unsuccessful RD surgery, 7 (33%) patients had cataract
surgery and 4 (19%) had glaucoma. The fellow eye of one
patient with phthisis bulbi had undergone retinal detachment

Figure 2. 62-year-old female patient with bilateral retinal detachment
who underwent bilateral scleral buckling and cataract surgery, later de-
veloping open-angle glaucoma. Final best-corrected visual acuities were
0.7 in the right eye and 0.4 in the left eye.

Figure 3. Hollow vitreous cavity with fibrous bands in a 37-year-old
male patient. During a |5-year follow-up period, the patient underwent
laser photocoagulation, scleral buckling surgery, and subsequently pars
plana vitrectomy with silicone oil tamponade.

surgery with an encircling Arruga suture (Fig. 6). In 9 out
of 30 family members who were examined, no pathological
ocular finding was diagnosed at the time of examination.

Systemic abnormalities including orofacial and skeletal
abnormalities associated with other inherited vitreoretinal
diseases were not present in any of the family members.

Sequence analysis revealed no mutation in the splice sites
of intron 7 and 8 of the VCAN gene in proband’s genomic
DNA.

Discussion

In our patient group, we found the classical clinical features
of Wagner Syndrome: A hollow vitreous cavity with bands,



Kucumen et al., Hereditary Vitreoretinopathy with Wagner Phenotype

263

Figure 4. 44-year-old female patient with lattice degeneration who
underwent scleral buckling surgery in both eyes, vitrectomy in the left
eye, cataract surgery in both eyes and subsequently developed second-
ary glaucoma.

Figure 5. Right eye of a |7-year-old male patient with retinal astrocy-
toma. Best-corrected visual acuity was 0.16.The patient had previously
undergone bilateral vitrectomy at |5 years of age.

peripheral retinal pathologies including typical and/or atypical
lattice with pigmentation, moderate myopia, initial diagnosis
of rhegmatogenous RD, open angle glaucoma and cataract.
Pathological retinal changes predisposing to rhegmatoge-
nous RD were observed in almost all patients, with varying
degrees of severity, which showed an age-related increase in
some patients, though not consistently across all cases. Ad-
ditionally, 20-year-old male patient with bilateral vitrectomy
had astrocytoma of the optic nerve head in one eye.

Retinal detachment is a major cause of vision loss in indi-
viduals with Wagner syndrome. In 50% of the cases, vitreous
degeneration may be accompanied by RD, which occurs fre-
quently in childhood and adolescence (4-7). Because Wagner
syndrome is rare, evidence guiding optimal management of
retinal detachment in these patients remains limited. Araujo

Figure 6. Left eye of an 84-year-old patient with retinal detachment.
Surgery was performed using an Arruga encircling suture in 1969. Post-
operative visual acuity was 0.2.

et al reported clinical findings in a Portuguese family with
Wagner Syndrome (8). In their patient group, visual acuity
was lower in those with previous RD (no light perception
to 3/10). The prevalence of RD among the family members
was high and occurred at young ages (5 cases, 4 of which
occurred between 5 to |5 years of age). Three were suc-
cessfully treated by scleral buckling and one by vitrectomy.
Prophylactic scleral buckling was performed in four patients
due to abnormal peripheral vitreoretinal adhesions with pe-
ripheral retinal traction.

A recent case report of a 9-year-old patient with Wagner
syndrome, suggested that prophylactic encircling band and
retinopexy might be effective in stabilizing vitreoretinal trac-
tion and potentially preventing retinal detachment in high-
risk individuals (9).

Szeligowski et al. reported a familial case series with a
heterozygous VCAN exon 8 deletion and highlighted the
challenges of retinal detachment surgery due to strong vit-
reoretinal adhesions, which are associated with a high risk of
recurrent RD. The authors emphasized the need for improved
strategies to manage traction and prevent vision loss (10).

In our series, there were seven patients with RD; one
of them developed RD in one eye 2 years after photocoag-
ulation. Three patients had phthisis bulbi in one eye due to
unsuccessful RD surgery. These case reports, together with
our findings, highlight the importance of screening all family
members starting from early ages. This is essential for iden-
tifying individuals at risk of retinal detachment (RD) or those
with asymptomatic detachments, enabling timely prevention
and treatment.

Wagner Syndrome is caused by mutation of the VCAN
gene in chromosome 5q (previously known as CSPG2) which
encodes the large extracellular matrix proteoglycan versican
— a major component of the vitreous. Wagner syndrome has
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been associated with mutations in the splice sites of intron 7
and 8 of the VCAN gene. In our study, sequence analysis of
these regions revealed no detectable mutations. Whole ex-
ons of VCAN and some other genes including FZD4, LRP5,
NDP, and TSPAN 2 genes should be alternatively sequenced,
since autosomal dominant exudative vitreoretinopathy is
known to be associated with these genes (1 1-14).

The main limitation of our study is that, due to tech-
nical constraints, comprehensive genetic analysis could not
be performed. Only the splice-site regions of introns 7 and
8 of the VCAN gene were analyzed, and no mutations were
detected. The retrospective design and descriptive nature of
the study represent further limitations. Nevertheless, this
study presents a large case series of hereditary vitreoret-
inopathy with Wagner phenotype consisting of individuals
originating from the same region of Tiirkiye.

Conclusion

In conclusion, this study summarizes the clinical and molec-
ular findings in a large family with distinctive vitreoretinal
pathologies, consistent with Wagner syndrome phenotype.
Despite the lack of genetic characterization, this case series
emphasizes the importance of early and regular ophthalmic
examinations of all family members including asymptomatic
ones, to prevent sight loss in hereditary vitreoretinopathy.
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