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ABSTRACT

Through this literature review, we aimed to determine the ocular alterations in patients with Dandy-Walker 
syndrome. Embase, Medline, Lilacs, and Scielo databases were searched using the following key words 
“Eye” and “Dandy-Walker” without any limits. The search yielded 1110 articles, which was reduced to 109 
articles after non-relevant articles were excluded. The full text of 54 articles were read, and 22 studies 
were finally evaluated. Approximately 57% and 42% of all the patients in our sample exhibited anterior 
segment and posterior segment alterations, respectively. However, high impact studies are required to 
better describe the associations between ocular manifestations and Dandy-Walker syndrome.

RESUMO

O objetivo desta revisão de literatura é estudar as alterações oculares em pacientes com Síndrome de 
Dandy-Walker. Uma revisão da literatura foi feita usando as bases de dados Embase, Medline, Lilacs e 
Scielo, pesquisando artigos usando as seguintes palavras gerais “Eye” e “Dandy-Walker” como termos 
de busca, sem limitar onde esses termos foram encontrados em diferentes seções do artigo. A busca 
encontrou 109 artigos e após critérios de exclusão 1.110 artigos. Foram selecionados 54 registros para 
leitura na íntegra e finalmente incluídos 22 estudos para descrever as associações. 57% de todos os 
pacientes da nossa amostra apresentaram alteração do segmento anterior e 42% alteração do segmento 
posterior. Estudos de alto impacto são necessários para melhor descrever as associações mencionadas.
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INTRODUCTION

Dandy-Walker syndrome (DWS) is a rare poste-
rior fossa malformation that develops in 1 in 25 
000-30 000 live births1,2. The most frequent mal-
formations of the posterior fossa are mega cisterna 
magna (31.8%) and Dandy-Walker malformation 
(27%)3. DWS typically occurs sporadically and was 
first described in 1954. Considering the development 
of cerebellar vermis as the standard, DWS can be ca-
tegorized as follows: Dandy-Walker malformation, 
Dandy-Walker variant, and simple posterior fossa cis-
tern widening. However, individual physical abnor-
malities should be known. Although several patients 
remain clinically asymptomatic for years, others may 
present with a variety of comorbidities leading to an 
earlier diagnosis4. DWS is associated with chromo-
some 3 deletions, which can cause cystic dilation of 
the fourth ventricle during the 4th month of fetal life5. 
Thus, the patients can present with ocular features 
such as hypertelorism, epicanthus, glaucoma, and 
anophthalmia, which are related to chromosome 3 
mutations6. Other gene mutations, such as those of 
ZIC, ZIC4, FOXC1, FGF17, LAMC1, and NID17-13, 
have also been reported in association with DWS. 
Furthermore, the deletion of different chromoso-
mes, including 3, 6, and 13, have been reported in 
DWS. The deletion interval on chromosome 13 is 
the 13q32.2-33.2 region, which codes for the ZIC2 
and ZIC5 genes13. G9a, also known as euchromatin 
histone methyltransferase, is a protein lysine me-
thyltransferase that induces methylation of several 
proteins, including histones. G9a has also been 
associated with DWS. Nonetheless, none of these 
factors are related to eye embryogenesis13.

The classic anatomic hallmarks of DWS are hy-
poplasia of the cerebellar vermis, anteroposterior en-
largement of the posterior fossa, and cystic dilation 
of the fourth ventricle. The DWS variant is defined 
as the absence of tentorium dislocation, torcular- 
lambdoid inversion, or vermian rotation. The treat-
ment of DWS is generally focused on alleviating 
hydrocephalus and posterior fossa symptoms, often 
including surgical interventions such as ventriculo-
peritoneal and cystoperitoneal shunting. However, a 
systematic literature review on the ocular manifesta-
tions of DWS is lacking. Therefore, herein, we aimed 
to systematically review all the reported cases in the 
literature.

METHODS

Literature search
This study followed an exploratory-descriptive 

and qualitative approach and used the methods des-
cribed in the Preferred Reporting Items for Systematic 
Reviews and Meta-Analysis (PRISMA) 2020 protocol 
(Figure 1). The MEDLINE (via PubMed), Lilacs and 
Scielo (via BVS), Embase, and Web of Science data-
bases were last searched on March 10, 2023. Each 
platform was searched using the appropriate des-
criptors, without considering a specific language or 
time frame. The following descriptors (MeSH) were 
searched using the boolean operators AND and OR: 
“Dandy-Walker Syndrome,” “DWS,” “mega cisterna 
magna,” “eye,” “eye abnormalities,” “ophthalmolo-
gic,” “ophthalmology,” and “ophthalmic.” The refe-
rences of all the included studies were also reviewed 
for additional relevant publications.

Eligibility criteria
Initially, 1110 articles were identified and inde-

pendently screened by four investigators. Possible 
disagreements were resolved by a fifth investigator. 
After excluding duplicate articles, 1023 studies re-
mained. The titles and abstracts of the 1023 studies 
were evaluated according to the PECOT model for 
inclusion or exclusion. The inclusion criteria were 
as follows: (a) participants: patients with DWS; (b) 
exposure: development of ocular abnormalities; (c) 
control: none; (d) outcome: type of abnormality, seg-
ment of the abnormality, and associated genes; and 
(e) study design: observational studies. The exclusion 
criteria were as follows: (a) studies that did not report 
ophthalmic abnormalities or any ophthalmological 
assessment; (b) population overlap between publica-
tions; and (c) unavailability of full texts or complete 
data after contacting the original authors. To ensure 
that the review was inclusive of all relevant findings, 
studies that reported patients with Dandy-Walker 
anomaly were also included even if the diagnosis was 
not radiologically confirmed. Although the quality of 
the studies was not an exclusion criterion, it was duly 
acknowledged in the results. 

Data extraction
Two authors independently extracted the data 

from all the eligible studies. To ensure the integrity 
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and accuracy of the information, disagreements were 
discussed and resolved by consensus with a third re-
viewer. We extracted the following data from the eli-
gible studies: first author’s last name, year of publi-
cation and country of study, data sources, duration 
of follow-up, age range, number of patients, mean or 
median age, genetic abnormalities, and eye abnorma-
lities in the anterior and posterior segments.

Data analysis
The variables are expressed qualitatively. For the 

continuous variables, a purely descriptive approach 
was adopted (i.e., data are expressed as unweighted 
means whenever possible). No further statistical 
analyses were performed.

Ethical aspects
Because the articles analyzed in this study are pu-

blicly available in scientific databases and portals, the 
need for ethics approval was waived.

RESULTS

The full texts of 54 articles were read. Accor-
ding to the PECOT model, 22 studies were finally 
included. While one study was a case series of two 
patients, the others were all case reports. Thus, a 
total of 26 patients were analyzed. Of the included 
patients, 66% were female and 34% were male. The 
mean patient age was 15.6 years (SD ± 16.9 years). 
Approximately 57% and 42% of our sample exhibi-
ted anterior and posterior segment alterations, res-
pectively (Table 1). Some pathologies were described 

Figure 1. PRISMA flow diagram of study screening and selection.
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Table 1. Studies included in the literature review to determine the ocular manifestations associated with DWS.

Author Country Sex Age
Diagnostic 

method
Type of 

syndrome
Study 
type N

Features

Year
Anterior 
segment

Posterior 
segment

Parodi et al.14 Italy F 19 years MRI Classic Case report 1 N/d Nummular 
macular 

depigmentation

2020

Srirampur 
et al.15

India M 10 
months 

USG Classic Case report 1 Ligneous conjunctivitis N/d 2019

Tranos et al.16 Greece M 18 years MRI Classic Case report 1 N/d Macular edema 
and bilateral 

intraretinal cyst

2017

Rusu et al.1 USA F 2 months MRI Classic Case report 1 N/d Diffuse 
chorioretinal 

atrophy

2017

Ebrahimiadib 
et al.17

Iran F 12 years MRI Classic Case report 1 N/d Foveal 
hypoplasia

2017

March et al.18 USA F 11 
months 

CT Classic Case report 1 Sclerocornea N/d 2016

Nishtant et 
al.19

India M 19 years CT Mega 
cisterna 
Magna

Case report 1 Bilateral sutural 
cataracts

N/d 2021

Charan et al.20 India M 21 days MRI Variant 
DWS

Case report 1 Congenital cataracts and 
sclerocornea both eyes.

Zone 3 
retinopathy of 
prematurity

2013

De Crecchio 
et al.21

Italy M/F 37 / 30 
years

MRI Variant 
DWS

Case report 2 N/d Posterior 
staphyloma in 

2 siblings

2013

Beby et al.8 France M 4 days MRI Classic Case report 1 Iris coloboma Optic disc 
coloboma

2012

Simsek et al.22 Turkey Not 
found

Not found Not found Not found Case series 3 N/d Retinitis 
pigmentosa in 

3 siblings

2010

Ewald et al.23 Brazil F 1 year old MRI Classic Case report 1 Megalocornea Cup/disc 
ratio 0.7 and 

temporal optic 
disc pallor in 

both eyes

2006

Moreira et al.24 Brazil F 2 months CT Classic Case report 1 Corneal opacity and 
microcornea

N/d 2005

Sakurai et al.25 Japan F 2 months CT Classic Case report 1 N/d Non-
rhegmatogenous 

retinal 
detachment

1996

Orcutt et al.26 USA F 19 
months 

CT Classic Case report 1 N/d Optic nerve 
aplasia and 
hypoplasia, 

megalopapillae, 
and optic nerve 

colobomas

1982

Ugur et al.27 Turkey M 32 years MRI Classic Case report 1 Trigeminal neuralgia N/d 2005
Jha et al.28 India F 65 years MRI Classic Case report 1 Trigeminal neuralgia N/d 2012
Zhang et al.29 China M 36 years MRI classic Case report 1 Trigeminal neuralgia N/d 2013
Musa et al.30 USA F 23 years MRI Classic Case report 1 Trigeminal neuralgia N/d 2021
Sartori et al.31 Italy F 3 years MRI Classic Case report 1 Hypertelorism, slanting 

palpebral fissures, 
bilateral epicanthic folds, 

strabismus, and long 
eyelashes

N/d 2010

Saatci et al.32 Turkey F 4 months MRI Classic Case report 1 Bilateral microphthalmia 
and retroocular cyst

N/d 1998

Behrens-
Baumann et 
al.33

Germany M;F 16/13 
years

CT Classic Case series 2 Bilateral microphthalmos 
with aplasia of the 

right optic nerve and 
brother has unilateral 

aplasia of the optic nerve 
with cryptophthalmos 

and contralateral 
microphthalmos

N/d 1981

N, number of patients; USG, ultrasonography; USA, United States of America; MRI, magnetic resonance imaging; CT, computer tomography; N/d, not described; DWS, Dandy-Walker syndrome.
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according to the sequence of anterior and posterior 
segment structures. The following phenotypes were 
identified in the study patients: microphthalmia, hy-
potrichosis of the eyelashes and eyebrows, hypertelo-
rism, thick eyebrows and long eyelashes, micro- and 
megalo-cornea, sclerocornea, bilateral cataracts, lig-
neous and congenital conjunctivitis, iris and optic 
disc coloboma, non-rhegmatogenous detachment, 
nummular macular depigmentation, macular edema, 
pathologic myopia, and trigeminal neuralgia.

DISCUSSION

The search revealed the relation of some syndro-
mes, abnormalities of the orbit, adnexa, anterior seg-
ment, and posterior segment, and neuroophthalmo-
logical features with DWS.

Syndromic associations
Some articles have demonstrated the association 

between Joubert syndrome (JS) and DWS34-36. JS is 
an autosomal recessive disorder that is characterized 
by vermian hypoplasia and brainstem anomalies on 
imaging studies. The systemic features of JS include 
hypotonia, developmental delay, ataxia, irregular 
breathing patterns, and abnormal eye movements. 
The combination of additional features such as 
polydactyly, ocular coloboma, retinal dystrophy, re-
nal disease, hepatic fibrosis, encephalocele, and other 
brain malformations define the clinical subtypes of 
JS. Sartori et al.37 reported a case of DWS in new-
born with JS who presented with hypertelorism, 
slanting palpebral fissures, bilateral epicanthic folds, 
strabismus, and long eyelashes. DWS has also been 
associated with posterior fossa brain malforma-
tions, hemangiomas, arterial anomalies, coarctation 
of the aorta, cardiac defects, and eye abnormalities 
syndrome (PHACE syndrome), Down’s syndrome, 
Ritscher-Schinzel syndrome, Walker-Walburg syndro-
me, trisomy 18, Wisconsin syndrome, and Delleman 
syndrome38-41. 

Orbital abnormalities
Ocular globe

Microphthalmia is one of the most common ocu-
lar congenital abnormalities. It refers to a small and 
disorganized ocular globe that develops due to the ab-
sence of a complete primary optic vesicle. This leads 
to an absent or very small eye within the orbit. The 

aim of microphthalmia treatment is to avoid a small 
orbital fossa by expanding it as early as possible. 

Microphthalmia and a retrobulbar cyst were re-
ported by Saatci et al.32 in a 4-month-old girl with 
an atretic parietal cephalocele and ocular malforma-
tions. It was hypothesized that these malformations 
had developed because the optic sac had failed to close 
during embryological development. 

Adnexal abnormalities
Eyelashes and eyebrows

Boudghene-Stambouli et al.42 described keratitis- 
ichthyosis-deafness (KID) syndrome in a young girl 
born to non-consanguineous parents without any si-
milar family history of hypotrichosis of the eyelashes 
and eyebrows. Pascual-Castroviejo et al.43 reported 
the case of two siblings with oculocerebrocutaneous 
(Delleman) syndrome, which is characterized by con-
genital anomalies that involve the skin, orbit, and 
central nervous system. One sibling exhibited a skin 
appendage around the eyebrow and eyeball hypopla-
sia. The second sibling exhibited orbital cysts and 
eyelid appendages. Moreira et al.24 reported hyperte-
lorism, thick eyebrows and long eyelashes in a pa-
tient with DWS.

Anterior segment abnormalities 
Cornea

Megalocornea is a rare bilateral non-progressive 
congenital defect that is characterized by an increased 
corneal diameter of more than 12.5-13 mm at birth. 
It results in weak zonular fibers, which can compli-
cate cataract surgeries that require three-piece intra-
ocular lenses23. Because the defect is anatomic, there 
is no cure or treatment for megalocornea. The most 
common interventions for megalocornea is cataract 
surgery, with a specific approach to individual needs, 
or placement of an iris-claw intraocular lens44. Ewald 
et al.23 reported the case of a 1-year 9-month-old fe-
male with DWS and megalocornea (right eye, 13mm; 
left eye, 13.5mm). The fundus examination revealed 
a cup/disc ratio of 0.7 and temporal optic disc pallor 
in both eyes. The intraocular pressure was 16mmHg 
in right eye and 14mmHg in the left eye. The an-
teroposterior diameter of both eyes was 20.55mm.  
However, no Haab’s striae or photophobia were de-
tected, which excluded the diagnosis of congenital 
glaucoma. 
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Microcornea is defined as a congenital abnormality 
in which the horizontal corneal diameter is smaller 
than normal. However, the globe dimensions are nor-
mal. Abnormal overgrowth of the anterior tips of the 
optic cup during eye development has been proposed 
as a cause of microcornea45. Moreira et al. and Charan 
et al.20,24 reported a microcornea in a 2-month-old girl 
and 21-day-old newborn, respectively. Other corne-
al abnormalities such as opacity were also observed, 
and computer tomography of the head was suggestive 
of DWS. A similar outcome related to corneal opacity 
has been reported by Stambolliu et al.46. They repor-
ted that 20% of patients with cataracts have DWS. 
March et al.18 reported sclerocornea in a 21-day-old 
newborn with DWS.

Lens abnormalities
Bilateral cataracts were reported by Charan et al.20 

and Nishant et al.19. Furthermore, in the case report 
by Nishant et al. the 19-year-old male also exhibited 
visual field defects. The teenager had a sutural cata-
ract, and an occipital lobe lesion was identified as the 
cause of the visual field defect.

Bilateral sutural cataracts is a congenital patholo-
gy of genetic origin that affects the Y-shaped sutures 
of the lens. The disease does not usually progress or 
interfere with the patient’s visual acuity. For most pa-
tients, treatment is not necessary. However, surgical 
intervention may be required in some patients47.

Conjunctival abnormalities
Bilateral neonatal conjunctivitis has been repor-

ted by Moreira et al.24 in a 21-day-old newborn. Lig-
neous conjunctivitis is a rare form of chronic recur-
rent conjunctivitis that occurs due to plasminogen 
activity deficiency, which promotes fibrinous pseudo-
membrane formation on the tarsal and bulbar con-
junctiva. Its treatment involves topical application of 
a fibrinolytic agent, followed by surgical excision.

Srirampur et al.15 reported ligneous conjunctivitis 
in a 10-month-old infant with DWS that was diagno-
sed on a prenatal ultrasonography at 34 weeks. The 
infant presented with wood-like fibrinous pseudo-
membranes, mainly in the right eye, without other 
ocular manifestations. Furthermore, hematological 
examination revealed a plasminogen deficiency. 

Therapeutic management of conjunctivitis is 
long, challenging, and poorly codified. The treatment 
includes a combination of eye drops containing ci-

closporin, heparin, and corticosteroids. Local and 
subconjunctival applications of fresh frozen plasma 
may improve the therapeutic response31.

Iris abnormalities
Congenital iris colobomas rarely require repair 

until the time of cataract surgery. Optic colobomas 
result from the failure of the optic fissure to close du-
ring embryogenesis. They can involve the iris and the 
structures posterior to it, up to the optic nerve. Beby 
et al.8 reported an iris coloboma in a 4-day-old male 
with bilateral posterior embryotoxon. Congenital iris 
colobomas vary considerably in shape, size, and loca-
tion between patients. Thus, the surgical repair has 
to be customized to each patient’s eye48.

Posterior segment
Retina

Posterior segment alterations have been reported 
in association with DWS. Retinal alterations in DWS 
include non-rhegmatogenous detachment25, num-
mular macular depigmentation14, and macular ede-
ma16. Non-rhegmatogenous detachment is the most 
common form of retinal detachment, which occurs 
when vitreous fluid enters through a retinal tear or 
hole and separates the retina from the choroid. Some 
retinal detachments can be treated in a clinic setting 
using lasers or a gas bubble injection to reattach the 
retina. Complex retinal detachments, characterized 
by multiple retinal tears or retinal scar tissue, are ty-
pically repaired via a pars plana vitrectomy or scleral 
buckling in an operating room49.

Optic nerve 
Optic disc colobomas may occur sporadically or 

be inherited as an autosomal dominant inheritance. 
It occurs due to abnormal fusion of the two sides of 
the proximal end of the optic cup. These colobomas 
comprise a well-demarcated bowl-shaped excavation 
of the optic disc, which is typically decentered and 
deeper inferiorly50. Beby et al.8 reported an optic disc 
coloboma in a 4-day-old male. Ewald et al.23 reported 
the case of a 1-year 9-month-old female with DWS 
who exhibited a cup/disc ratio of 0.7 and temporal op-
tic disc pallor in both eyes. Behrens-Baumann et al.33 
reported two siblings with severe eye malformations. 
The 16-year-old girl had bilateral microphthalmos, 
aplasia of the right optic nerve, and a Dandy-Walker 
cyst in the cerebellum. The right eye had no optic 
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disc or retinal vessels. Her 13-year-old brother had 
unilateral aplasia of the optic nerve, cryptophthal-
mos, and contralateral microphthalmos. Orcutt et 
al.26 demonstrated the relation between optic nerve 
aplasia and DWS.

Macula 
Tranos et al.16 reported a 3-month history of redu-

ced visual acuity (20/30) in a 18-year-old male with 
DWS. Fundoscopy revealed an abnormal foveal reflex 
in both eyes, and spectral domain optical coherence 
tomography revealed small intraretinal cysts in both 
eyes. Triamcinolone (0.05 cc of 40 mg/ml) was in-
jected intravitreally, which was associated with some 
functional improvement after two months. However, 
the intraretinal cysts recurred after four months. 

Single or multiple retinal cysts, ranging from two 
to ten disc diameters in size, can develop in eyes with 
longstanding retinal detachment. However, they ra-
rely cause ocular symptoms or impaired central vi-
sion. Most cysts spontaneously resolve upon retinal 
reattachment and improved nutrition to the retina. 
Surgical treatment of the underlying condition often 
leads to complete resolution51. 

Retinitis pigmentosa (RP) has also been described 
in relation to DWS. It is a genetically heterogeneous 
retinopathy caused by photoreceptor cell death and 
retinal pigment epithelial atrophy that eventually re-
sults in blindness in both eyes. As the disease pro-
gresses, the most effective treatment depends on the 
number of remaining photoreceptor cells. The tre-
atment modalities include a neuroprotective agent, 
gene therapy, stem cell therapy, optogenetics, artifi-
cial retina, and chemical photoswitches52.

Simsek et al.22 reported RP in three siblings with 
DWS and Usher syndrome who were born to con-
sanguineous Turkish parents. The siblings presented 
with RP and hearing loss. However, Usher syndrome 
is characterized by occasional balance problems in 
addition to RP and hearing loss. 

Foveal hypoplasia, a retinal disorder that deve-
lops due to incomplete development of the foveal 
morphology, is another presentation seen in patients 
with DWS. Ebrahimiadib et al.17 reported non-progres-
sive chronic visual loss in a 12-year-old female with 
DWS. The child had no history of refractive error or 
childhood ptosis or strabismus. The visual acuity 
was 20/50 in both eyes, and a fundus examination 
revealed an absent foveal reflex and mild vessel tor-
tuosity in both eyes. Furthermore, optical coherence 
tomography revealed an abnormal continuity of the 

inner retinal layers and an absent foveal pit (grade 2 
hypoplasia) in both eyes. 

Posterior staphyloma (PS) is an outpouching of 
a circumscribed region of the posterior fundus that 
has been considered a hallmark of pathologic myo-
pia. PS is characterized by a relatively abrupt scleral 
thinning53. De Crecchio et al.21 reported a PS in two 
siblings with highly myopic eyes who were diagnosed 
with the DWS variant. One sibling was a 37-year- 
old male with a history of Hodgkin’s disease and 
trabeculectomy for high intraocular pressure 7 years 
prior to the PS diagnosis. The patient presented with  
thinning of the retinal pigment epithelium in the ma-
cular region and vitreal membrane in the peripheral 
retina in both eyes. The second sibling was a 30-year- 
old female with highly myopic eyes, a PS, and vitreal 
membranes in the inferior and temporal regions of 
the peripheral retina. 

Nummular macular depigmentation is reportedly 
associated with DWS14. Nummular macular depig-
mentation is an acquired skin pigmentation disorder, 
which is mostly under-diagnosed. It is characterized 
by nummular hypopigmented lesions on the trunk 
of young individuals. Although several treatment op-
tions are available for this condition, topical clindamy-
cin and benzoyl peroxide have been used traditionally. 
Recently, good results have been demonstrated with 
the use of narrow-band ultraviolet B phototherapy54. 
Rusu et al.1 reported retinal vascular non-perfusion 
in the temporal region of both eyes in 2-month-old 
siblings after fluorescein angiography was performed. 
Fundus examination revealed pink flat nerves, diffuse 
chorioretinal atrophy, and pigment mottling in the 
macula in both eyes. 

Neuroophthalmological abnormalities 
Ophthalmic division of the trigeminal nerve

Trigeminal neuralgia (TN) is a rare neuropathic 
disorder characterized by recurrent and paroxysmal 
episodes of short, severe, electric shock-like pain 
along the sensory distribution of the trigeminal ner-
ve27. Ugur et al., Jha et al., and Zhang et al.27-29 repor-
ted TN in patients with DWS. Musa et al.30 reported 
the case of a 23-year-old female in whom cerebrospi-
nal fluid build-up in a posterior fossa cyst accounted for 
the compression of the trigeminal nerve root, within 
a few millimeters of entry at the level of the pons. 
Medical management of TN consists of pharmacolo-
gic modalities such as antiepileptic drugs and rever-
sible interventions such as injections of botulinum 
toxin type-A and local anesthetic. The surgical inter-
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ventions consist of various peripheral and intracra-
nial procedures27.

The ocular features associated with DWS have 
not been widely studied. The cases mentioned in 
this review may aid the scientific community in 
identifying ocular alterations in patients with DWS. 
However, high impact studies are required to better 
describe these ocular features.
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