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INTRODUCTION
Knobloch syndrome was first described by 

William Knobloch in 1971 [1]. It is a rare disorder 
that shows an autosomal recessive inheritance pat-
tern [2]. It is characterized by ocular abnormalities 
in the form of progressive vitreoretinal degenera-
tion with or without occipital skull bone defects. 
Classical ocular manifestations of the disease in-
clude high myopia and proliferative vitreoretinopa-
thy followed by retinal detachment leading to com-

plete blindness bilaterally. Recent studies have iden-
tified several phenotypic variants that show distinct 
ocular and neurological manifestations apart from 
the classical features syndrome described in the orig-
inal syndrome [3]. Few studies have also highlight-
ed the rare occurrence of systemic involvement in 
the form of renal anomalies and pulmonary system 
and haematological involvement [4].

The causative gene implicated in the molecular 
pathogenesis of this condition is COL18A1, located 
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on the long arm of chromosome 21 [5]. Collagen 
XVIII is distributed in various tissues throughout 
the human body and plays a significant role in ocular 
and neurodevelopment, including basement mem-
brane stability and angiogenesis. Radiological inves-
tigations play a crucial role in the diagnosis of this 
condition. Ocular B scan ultrasonography is used to 
assess vitreoretinal degeneration, lens dislocation as 
well as retinal detachment. Cross-sectional imaging, 
such as computed tomography (CT) scan and mag-
netic resonance imaging (MRI), provides insight 
into the neurological manifestations of the disease.

CASE REPORT
An 18-year-old female patient presented to 

the ophthalmology outpatient department with 
complaints of gradual onset loss of vision in both 
eyes. The patient had a history of extreme near-
sightedness since early childhood. The patient had 
no history of ocular infections or trauma. The pa-
tient also complained of intermittent headaches lo-
calized to the occipital region. However, it was not 
associated with any focal neurological deficits.

Ophthalmological examination revealed loss of 
light perception in both eyes. Fundoscopy exam-
ination of the left eye showed vitreoretinal degen-
eration with retinal detachment (Fig. 1). Due to 
technical limitations, a fundoscopy examination of 
the right eye was not possible.

The patient was referred to the Radiology de-
partment for further evaluation. Ocular B Scan 
Ultrasonography was performed using a high-fre-
quency linear transducer. The ultrasound revealed 
the following findings: Changes of proliferative vit-

reoretinopathy were noted in both eyes (left > right) 
with the presence of a V-shaped flap of retina con-
verging at the optic disc suggestive of retinal detach-
ment bilaterally (Fig. 2). Additionally, the disloca-
tion of an intraocular lens into a dependent portion 
of the posterior (vitreous) segment of the eyeball 
was noted in the right eye (Fig. 3).

FIGURE 1. Fundoscopy image of left eye reveals extensive area 
of retinal detachment (black arrow)

FIGURE 3. B scan ultrasonography of right eye reveals retinal 
detachment (red arrow). Also note the presence of dislocated 
intraocular lens noted in dependent part of posterior segment 
(blue arrow)

FIGURE 2. B scan ultrasonography of left eye reveals 
proliferative vitreoretinopathy with V-shaped retinal flap having 
apex at optic disc consistent with retinal detachment (red arrow)
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The patient was then advised to have a brain CT 
(plain) scan to evaluate the cause of the headache. 
The scan revealed the presence of a bony defect in 
the occipital region of the skull (Fig. 4). The patient 
was then subjected to a brain MRI (plain) scan. 
The MRI revealed a soft tissue band extending from 
the posterior cranial fossa up to the occipital bone 
defect. This soft tissue band followed cerebrospi-
nal fluid (CSF) signal intensity on all sequences. 
However, no evidence of herniation of neuroparen-
chyma was seen through the skull defect. The above 
findings were consistent with occipital skull bone 
defect with atretic meningocele (Fig. 5).

Based on the combined findings of ocular so-
nography and cross-sectional imaging, a radiologi-
cal diagnosis of Knobloch syndrome was proposed. 
The patient was referred for genetic testing to con-
firm the diagnosis molecularly. 

DISCUSSION
Knobloch syndrome is a rare disorder that fol-

lows an autosomal recessive pattern of inheritance. 
The classical manifestations of the syndrome in-
clude high myopia, vitreoretinal degeneration pro-
gressing to retinal detachment, and occipital en-

cephalocele [6]. However, a number of phenotypic 
variants have been described in recent literature 
involving ocular and neurological manifestations 
apart from the classical syndrome.

The Knobloch locus was mapped to 21q22.3, 
which led to the COL18A1 gene being implicated 
in the pathogenesis of this condition. This gene 
encodes for collagen alpha-1(XVIII) chain, which 
is universally expressed in vascular and epitheli-
al basement membranes.[7] Collagen XVIII has 
an important role in ocular and neurodevelopment, 
including stability of basement membranes, neo-an-
giogenesis, and the Wnt/beta-catenin signaling 
pathway maintenance [8]. Three distinct isoforms 
of the COL18A1 gene have been identified with 
around 22 possible pathogenic mutations. This ex-
plains the phenotypic variability associated with 
Knobloch syndrome.

COL18A1 encodes the collagen alpha-1(X-
VIII) chain, which is widely expressed through-
out the ocular tissues, including the iris, ciliary 
body, trabecular meshwork, Schlemm canal, 
inner limiting membrane, retinal vessels, reti-
nal pigment epithelium basement membrane, 
and the Bruch’s membrane. The additional ocu-
lar manifestations that have been identified in-
clude early onset cataracts, smooth irides, lens 
subluxation, and persistent fetal vasculature [9, 

FIGURE 4. Axial image of computed tomography brain (bone 
window) showing occipital bone defect (red arrow)

FIGURE 5. T1 weighted sagittal image of magnetic resonance 
imaging of  brain showing atretic meningocele in occipital region 
(red arrow)
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10]. Features of pigment dispersion syndrome with 
pigmentary glaucoma have also been described 
[11]. Ocular B scan ultrasonography can help in 
the assessment of the ocular abnormalities asso-
ciated with the syndrome, especially in cases of 
opaque media or cataracts, where clinical examina-
tion and fundoscopy have limited value.

The classical neurological feature associated 
with Knobloch syndrome was the presence of oc-
cipital skull defect with encephalocele/meningocele 
[12]. Skull bone defect is best identified on CT 
scan examination in bone window setting. MRI of 
affected patients revealed various additional neu-
roparenchymal abnormalities such as polymicro-
gyria, subependymal nodules, and cerebellar verm-
ian atrophy [13, 14]. Scalp abnormalities such as 
cutis aplasia have been identified in the absence of 
any neuroradiological anomalies. This underlines 
the importance of clinical scalp examination in 
a suspected patient of Knobloch syndrome [15]. 
Other less documented neurological disorders in-
clude epilepsy, neurocognitive impairment, and de-
velopmental delay [16, 17]. 

Systemic involvement has been reported 
in some cases involving the renal, pulmonary, 
and haematological systems. Renal anomalies in-
clude the presence of a congenital unilateral duplex 
kidney with a bifid ureter and congenital hydrone-
phrosis [18]. Pulmonary system involvement was 
noted in the form of abnormal pulmonary lym-
phatic dilatation. Haematological disorders such 
as acute lymphoblastic leukaemia have also been 
documented [19].

CONCLUSION
Knobloch syndrome is a rare disorder causing se-

vere visual impairment with or without neurological 
involvement. This syndrome may go undiagnosed 
without proper evaluation of ocular abnormalities 
and adequate neuroimaging to look for neurologi-
cal manifestations. Imaging modalities have an im-
portant role to play in the diagnosis of Knobloch 
syndrome. This case report emphasizes the need for 
a multimodality approach combining ocular ultra-
sonography with cross-sectional imaging techniques 
like CT scans and MRI to evaluate suspected cases. 

Ethics statement
Written and informed consent has been obtained 
from the patient to publish this case report.

Author contributions
Z.I.: writing manuscript, collection of data, final 
acceptation of manuscript; M.K.: critical review of 
manuscript, final acceptance of manuscript; M.A.: 
critical review of manuscript; A.R.: collection 
of data.

Conflict of interests
Authors declare no conflict of interests.

Funding 
None.

REFERENCES
1.	 Knobloch W, Layer J. Retinal Detachment and Encephalocele. 

J Pediatr Ophthalmol. 1971; 8(3): 181–184, doi: 10.3928/0191-
3913-19710801-11.

2.	 Passos-Bueno MR, Marie SK, Monteiro M, et al. Knobloch syn-
drome in a large Brazilian consanguineous family: confirmation 
of autosomal recessive inheritance. Am J Med Genet. 1994; 
52(2): 170–173, doi:  10.1002/ajmg.1320520209, indexed in 
Pubmed: 7802003.

3.	 Aldahmesh M, Khan A, Mohamed J, et al. No evidence for locus 
heterogeneity in Knobloch syndrome. J Med Genet. 2013; 50(8): 
565–566, doi:  10.1136/jmedgenet-2013-101755, indexed in 
Pubmed: 23667181.

4.	 Czeizel AE, Göblyös P, Kustos G, et al. The second report of 
Knobloch syndrome. Am J Med Genet. 1992; 42(6): 777–779, 
doi: 10.1002/ajmg.1320420605, indexed in Pubmed: 1554013.

5.	 Sertié AL, Sossi V, Camargo AA, et al. Collagen XVIII, containing 
an endogenous inhibitor of angiogenesis and tumor growth, 
plays a critical role in the maintenance of retinal structure and in 
neural tube closure (Knobloch syndrome). Hum Mol Genet. 2000; 
9(13): 2051–2058, doi:  10.1093/hmg/9.13.2051, indexed in 
Pubmed: 10942434.

6.	 Sniderman LC, Koenekoop RK, O’Gorman AM, et al. Knobloch syn-
drome involving midline scalp defect of the frontal region. Am J Med 
Genet. 2000; 90(2): 146–149, indexed in Pubmed: 10607954.

7.	 Määttä M, Heljasvaara R, Pihlajaniemi T, et al. Collagen XVIII/endo-
statin shows a ubiquitous distribution in human ocular tissues 
and endostatin-containing fragments accumulate in ocular fluid 
samples. Graefes Arch Clin Exp Ophthalmol. 2007; 245(1): 74–81, 
doi: 10.1007/s00417-006-0281-y, indexed in Pubmed: 16612638.

8.	 Seppinen L, Pihlajaniemi T. The multiple functions of collagen XVIII 
in development and disease. Matrix Biol. 2011; 30(2): 83–92, 
doi: 10.1016/j.matbio.2010.11.001, indexed in Pubmed: 21163348.

9.	 Khan AO, Aldahmesh MA, Mohamed JY, et al. The distinct ophthal-
mic phenotype of Knobloch syndrome in children. Br J Ophthalmol. 
2012; 96(6): 890–895, doi: 10.1136/bjophthalmol-2011-301396, 
indexed in Pubmed: 22399687.

10.	 Duh E, Yao Y, Dagl M, et al. Persistence of fetal vasculature in a pa-
tient with Knobloch syndrome: Potential role for endostatin in fetal 
vascular remodeling of the eye. Ophthalmology. 2004; 111(10): 
1885–1888, doi: 10.1016/s0161-6420(04)00666-9.

11.	 Marneros AG, Olsen BR. Age-dependent iris abnormalities in 
collagen XVIII/endostatin deficient mice with similarities to hu-
man pigment dispersion syndrome. Invest Ophthalmol Vis Sci. 
2003; 44(6): 2367–2372, doi: 10.1167/iovs.02-1180, indexed in 
Pubmed: 12766032.

12.	 Scott A, Kotecha A, Bunce C, et al. YAG Laser Peripheral Iridotomy 
for the Prevention of Pigment Dispersion Glaucoma. Ophthalmol-
ogy. 2011; 118(3): 468–473, doi: 10.1016/j.ophtha.2010.07.026, 
indexed in Pubmed: 21035866.

13.	 Passos-Bueno MR, Suzuki OT, Armelin-Correa LM, et al. Mutations 
in collagen 18A1 and their relevance to the human phenotype. 

http://dx.doi.org/10.3928/0191-3913-19710801-11
http://dx.doi.org/10.3928/0191-3913-19710801-11
http://dx.doi.org/10.1002/ajmg.1320520209
https://www.ncbi.nlm.nih.gov/pubmed/7802003
http://dx.doi.org/10.1136/jmedgenet-2013-101755
https://www.ncbi.nlm.nih.gov/pubmed/23667181
http://dx.doi.org/10.1002/ajmg.1320420605
https://www.ncbi.nlm.nih.gov/pubmed/1554013
http://dx.doi.org/10.1093/hmg/9.13.2051
https://www.ncbi.nlm.nih.gov/pubmed/10942434
https://www.ncbi.nlm.nih.gov/pubmed/10607954
http://dx.doi.org/10.1007/s00417-006-0281-y
https://www.ncbi.nlm.nih.gov/pubmed/16612638
http://dx.doi.org/10.1016/j.matbio.2010.11.001
https://www.ncbi.nlm.nih.gov/pubmed/21163348
http://dx.doi.org/10.1136/bjophthalmol-2011-301396
https://www.ncbi.nlm.nih.gov/pubmed/22399687
http://dx.doi.org/10.1016/s0161-6420(04)00666-9
http://dx.doi.org/10.1167/iovs.02-1180
https://www.ncbi.nlm.nih.gov/pubmed/12766032
http://dx.doi.org/10.1016/j.ophtha.2010.07.026
https://www.ncbi.nlm.nih.gov/pubmed/21035866


OPHTHALMOLOGY JOURNAL 2024, Vol. 9

180 www.journals.viamedica.pl/ophthalmology_journal

An Acad Bras Cienc. 2006; 78(1): 123–131, doi: 10.1590/s0001-
37652006000100012, indexed in Pubmed: 16532212.

14.	 Kliemann SE, Waetge RTL, Suzuki OT, et al. Evidence of 
neuronal migration disorders in Knobloch syndrome: clinical 
and molecular analysis of two novel families. Am J Med Genet 
A. 2003; 119A(1): 15–19, doi: 10.1002/ajmg.a.20070, indexed 
in Pubmed: 12707952.

15.	 Caglayan AO, Baranoski JF, Aktar F, et al. Brain malformations 
associated with Knobloch syndrome--review of literature, ex-
panding clinical spectrum, and identification of novel mutations. 
Pediatr Neurol. 2014; 51(6): 806–813.e8, doi:  10.1016/j.pedia-
trneurol.2014.08.025, indexed in Pubmed: 25456301.

16.	 Suzuki OT, Sertié AL, Kaloustian VMD, et al. Molecular Analysis of 
Collagen XVIII Reveals Novel Mutations, Presence of a Third Iso-

form, and Possible Genetic Heterogeneity in Knobloch Syndrome. 
Am J Hum Genet. 2002; 71(6): 1320–1329, doi: 10.1086/344695, 
indexed in Pubmed: 12415512.

17.	 Aldahmesh MA, Khan AO, Mohamed JY, et al. Identification of 
ADAMTS18 as a gene mutated in Knobloch syndrome. J Med Gen-
et. 2011; 48(9): 597–601, doi: 10.1136/jmedgenet-2011-100306, 
indexed in Pubmed: 21862674.

18.	 Williams TA, Kirkby GR, Williams D, et al. A phenotypic variant 
of Knobloch syndrome. Ophthalmic Genet. 2008; 29(2): 85–86, 
doi: 10.1080/13816810701850041, indexed in Pubmed: 18484314.

19.	 Mahajan VB, Olney AH, Garrett P, et al. Collagen XVIII mutation in 
Knobloch syndrome with acute lymphoblastic leukemia. Am J Med 
Genet A. 2010; 152A(11): 2875–2879, doi: 10.1002/ajmg.a.33621, 
indexed in Pubmed: 20799329.

http://dx.doi.org/10.1590/s0001-37652006000100012
http://dx.doi.org/10.1590/s0001-37652006000100012
https://www.ncbi.nlm.nih.gov/pubmed/16532212
http://dx.doi.org/10.1002/ajmg.a.20070
https://www.ncbi.nlm.nih.gov/pubmed/12707952
http://dx.doi.org/10.1016/j.pediatrneurol.2014.08.025
http://dx.doi.org/10.1016/j.pediatrneurol.2014.08.025
https://www.ncbi.nlm.nih.gov/pubmed/25456301
http://dx.doi.org/10.1086/344695
https://www.ncbi.nlm.nih.gov/pubmed/12415512
http://dx.doi.org/10.1136/jmedgenet-2011-100306
https://www.ncbi.nlm.nih.gov/pubmed/21862674
http://dx.doi.org/10.1080/13816810701850041
https://www.ncbi.nlm.nih.gov/pubmed/18484314
http://dx.doi.org/10.1002/ajmg.a.33621
https://www.ncbi.nlm.nih.gov/pubmed/20799329

