
C A S E  R E P O R T Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation 
or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://
creativecommons.org/licenses/by-nc-nd/4.0/.

Silva et al. BMC Ophthalmology          (2024) 24:372 
https://doi.org/10.1186/s12886-024-03627-y

BMC Ophthalmology

*Correspondence:
Nuno Álvaro Silva
nuno.alvaro.silva@gmail.com

Full list of author information is available at the end of the article

Abstract
Background  Microcephaly with or without chorioretinopathy, lymphedema, or mental retardation is a rare 
autosomal dominant disease caused by mutations in KIF11 which disrupt EG5 protein function, impacting the 
development and maintenance of retinal and lymphatic structures due to its expression in the retinal photoreceptor 
cilia. The primary ocular finding in MCLMR is chorioretinopathy. Additional features can include microphthalmia, 
angle-closure glaucoma, persistent hyperplastic primary vitreous, cataract, pseudo-coloboma, persistent hyaloid 
artery, and myopic or hypermetropic astigmatism. The appearance of the chorioretinal lesions as white to pinkish, 
round, non-elevated atrophic areas devoid of blood vessels resembles the lacunae in Aicardy syndrome. Due to the 
lack of systematic description of the lesions and significant phenotypical variability, there is an impending need for a 
detailed report of each case.

Case presentation  A child with microcephaly detected in the third trimester of gestation began her following in the 
ophthalmology department due to a non-visually significant cataract. Shortly after, she developed nystagmus and 
large-angle alternating esotropia with cross-fixation. Her fundus initially showed a pallid optic disc and pigmentary 
changes, developing thereafter retinal lacunae and a retinal fold. Her differential diagnosis accompanied the dynamic 
changes in her fundus, which included congenital infections, Leber´s Congenital Amaurosis and Aicardy syndrome. 
At 19 months old, genetic testing identified a heterozygous mutation (c.1159 C > T, p.Arg387*) in the KIF11 gene. 
The patient underwent bilateral medial rectus muscle recession surgery at 2 years old for persistent esotropia, with 
significant improvement. Refraction revealed a hyperopic astigmatism in both eyes (+ 0.25 -2.50 × 180 OD and + 0.75 
-2.00 × 170 OS). She continues to require right eye patching for 2 hours daily.

Conclusions  This case report expands the phenotypic spectrum of MCLMR by demonstrating a unique combination 
of retinal features which sheds new light on differential diagnosis from Aicardy syndrome. Our findings emphasize the 
significant phenotypic variability associated with MCLMR, particularly regarding ocular involvement. This underscores 
the importance of detailed clinical evaluation and comprehensive reporting of cases to improve our understanding of 
the disease spectrum and genotype-phenotype correlations.
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Background
Microcephaly with or without chorioretinopathy, lymph-
edema, or mental retardation (MCLMR) is a rare auto-
somal dominant disease (OMIM: 152950) caused by 
mutations in the KIF11 gene on chromosome 10q23. 
This gene encodes EG5, a homotetrameric kinesin motor 
protein crucial for spindle formation during cell division. 
Mutations in KIF11 disrupt EG5 function, impacting the 
development and maintenance of retinal and lymphatic 
structures due to its expression in the retinal photorecep-
tor cilia [1].

MCLMR exhibits significant phenotypic variability. 
Only 25 families have been described worldwide [2], 
highlighting the disease’s rarity. The severity of micro-
cephaly can range from mild to severe, and intellectual 
disability may not always be present. A characteristic 
facial gestalt is observed, including upslanting palpebral 
fissures, a broad nose with a rounded tip, a long phil-
trum with a thin upper lip, and prominent chin and ears. 
Lymphedema, when present, typically affects the dorsal 
aspects of the feet, manifesting as lymphedema nails and 
coarse hair follicles ([3]; [1]).

The primary ocular finding in MCLMR is chorioreti-
nopathy. Additional features can include microphthal-
mia, angle-closure glaucoma, persistent hyperplastic 
primary vitreous, cataract, pseudo-coloboma, persistent 
hyaloid artery, and myopic or hypermetropic astigma-
tism. In rare cases, microcornea and a pallid optic disc 
have also been reported (Feingold, 1992 [3]; Birtel, 2017 
[1]).

MCLMR demonstrates remarkable phenotypic vari-
ability within and between families. This includes variable 
expressivity, where the degree of symptom manifestation 
varies, and reduced penetrance, where not all individuals 
with the KIF11 mutation develop the disease (Birtel, 2017 
[1]). Notably, the retinal phenotype exhibits both intrafa-
milial and intraindividual variability.

Retinal lacunae, a characteristic finding in MCLMR, 
are white to pinkish, rounded, non-elevated atrophic 
areas devoid of blood vessels. These lesions result from 
the excavation of the retinal pigment epithelium exposing 
the underlying sclera and degeneration of the photore-
ceptor cells (rods and cones). Interestingly, retinal lacu-
nae are also a hallmark feature of Aicardi Syndrome, a 
distinct genetic disorder characterized by a triad of infan-
tile spasms, corpus callosum agenesis, and retinal lacu-
nae (Fruhman, 2012 [4]).

Materials and methods
Description of the clinical presentation of a single 
patient, a 4-year-old girl with a confirmed diagnosis of 
MCLMR through genetic testing. A comprehensive oph-
thalmological examination was performed, including 
pattern-onset visual evoked potentials (VEP), full-field 
electroretinography (ERG), and retinography. Due to lim-
itations in patient cooperation, optical coherence tomog-
raphy (OCT) could not be reliably obtained and will not 
be included in the analysis.

Case presentation
Microcephaly was identified on prenatal ultrasound in 
the third trimester of gestation. This finding was con-
firmed after birth with a head circumference of 29.5 cm 
(at  39 weeks + 5 days), which remained below the 
expected range for gestational age. Height and weight 
were within normal limits at birth (47  cm and 2510  g, 
respectively). Amniocentesis revealed normal cytomega-
lovirus (CMV) DNA screening. Aneuploid screening, and 
comparative genomic hybridization (CGH) array were 
also tested with normal results. Gestational ultrasounds 
did not detect any major fetal malformations. Magnetic 
resonance imaging (MRI) of the brain showed a reduc-
tion in the skull-to-face ratio consistent with microceph-
aly and simplified gyral patterns.

The patient presented to ophthalmology at 3 months 
of age with a superotemporal lens opacity outside the 
visual axis, suggesting a non-visually significant cataract. 
Shortly thereafter, nystagmus and large-angle alternat-
ing esotropia with cross-fixation were identified.  The 
ocular movements were normal. The Fundus examina-
tion revealed a pale optic disc and retinal pigmentary 
changes. Differential diagnoses at this stage included 
congenital infections and Leber’s Congenital Amaurosis 
(LCA). However, normal serological studies for infec-
tions in the first trimester and the absence of sluggish 
pupillary light reflex and characteristic bone spicules in 
the retina argued against these diagnoses, respectively. 
Subsequent fundus examinations showed a “salt and pep-
per” appearance with well-demarcated areas resembling 
retinal lacunae. Aicardi syndrome was briefly considered 
due to the presence of retinal lacunae, but other charac-
teristic features were lacking. Treatment for esotropia 
with botulinum toxin injection at 1 year of age yielded 
minimal improvement.

At 19 months old, genetic testing identified a het-
erozygous mutation (c.1159  C > T, p.Arg387*) in the 
KIF11 gene, confirming the diagnosis of MCLMR. The 
patient underwent bilateral medial rectus muscle reces-
sion surgery at 2 years old for persistent esotropia, with 
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significant improvement. Refraction revealed a hyper-
opic astigmatism in both eyes (+ 0.25 -2.50 × 180 OD and 
+ 0.75 -2.00 × 170 OS). She continues to require right eye 
patching for 2 h daily.

Retinography revealed extensive pigmentary changes, 
retinal lacunae, retinal fold, and a pale optic disc (Fig. 1). 

Electroretinography (ERG) demonstrated cone-rod dys-
function (Fig. 2).

Eletrophyology exams were obtained showing signifi-
cant cone-rod dysfunction and a better visual function of 
the right eye (Figs. 3 and 4).

Discussion
Mirzaa et al. (2014) [5] also reported simplified gyral pat-
terns on brain MRI in an MCLMR case, similar to our 
patient. This finding suggests potential central nervous 
system involvement beyond microcephaly.

Birtel et al. (2017) [1] proposed a classification system 
for MCLMR-associated retinal changes. Type 1 includes 
subclinical findings with only retinal thinning and abnor-
mal full-field ERG. Type 2 involves retinal dystrophy with 
specific alterations on OCT and fundus autofluorescence 
(FAF) imaging, including marked outer retinal atrophy 
and characteristic FAF patterns. Type 3 presents with 
chorioretinal atrophy in well-defined areas, primarily 
outside the retinal vascular arcades. Finally, type 4 mani-
fests with features resembling familial exudative vitreo-
retinopathy (FEVR), such as retinal folds, detachment, 
and peripheral avascularity.

FEVR [6] includes a group of genetic diseases in which 
abnormal retinal angiogenesis is in the center of the 
pathological process leading to incomplete retinal vas-
cularization, ischemia and neovascularization. The neo-
vascularization subsequently leads to fibrosis, traction to 
the posterior pole, retinal detachment and retinal folds. 
Expressivity is highly variable and may be asymmetric. 
Of the main important signs of the disease highlights 
the avascularity of the peripheral retina that its often in 
V-shaped and located in the temporal region. The lack of 
signs of avascularity and the relative slow worsening of 
the patient´s visual function contradicts this diagnosis on 
this case as it was expected that the retinal folds would be 
rapidly followed by retinal detachment with drastic decay 
of her visual acuity [7]. On the other hand, an overlap of 
both diseases as already been described with mutations 
on the KIF11 gene (p.A218Gfs*15, p.E470X, p.R221G, 
c.790-1G > T, p.R47X), leading to stipulations that micro-
cephaly could serve as a marker to look for KIF11 muta-
tions in patients with FEVR and that avascular regions do 
not exclude MCLMR diagnosis in patients with FEVR. 
In conclusion, overlapping FEVR diagnosis can never be 
fully excluded.

Our case demonstrates the significant phenotypic 
variability documented in MCLMR, particularly regard-
ing ocular involvement. It presents a unique overlap of 
features from different Birtel classifications, including 
extensive pigmentary changes (type 2), retinal folds (type 
4), and lacunar areas(type 3).

While these lacunae share some resemblance to those 
seen in Aicardy syndrome, crucial distinctions exist. 

Fig. 2  OS: Similar lesions with evidence of a extensive retinal fold

 

Fig. 1  OD: extensive pigmentary changes; sharply demarcated atrophic 
areas with pigment clumping on its borders and vessels crossing over; pal-
lid optic disc
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Unlike Aicardy syndrome, our case exhibits involve-
ment of both central and peripheral retinal regions, less 
rounded lacunae, and the presence of blood vessels tra-
versing these areas. Additionally, the combination of 
pigmentary changes and FEVR-like features further sup-
ports the differentiation between these two disorders.

The specific c.1159  C > T (p.Arg387*) mutation in our 
patient has not been previously described in associa-
tion with detailed retinographic findings or strabismus. 
Ostergaard et al. (2012) [8] reported four patients with 
this mutation, only two of whom had ocular involvement 
characterized as non-specific chorioretinopathy. Our 
case expands the phenotypic spectrum associated with 
this specific mutation by providing a detailed description 
of the retinal findings and the presence of strabismus.

Conclusion
This case report expands the phenotypic spectrum of 
MCLMR by demonstrating a unique combination of reti-
nal features. The patient exhibited extensive pigmentary 
changes, retinal folds, and lacunar areas, overlapping 
characteristics from previously described classifications 
(Birtel et al., 2017 [1]). Importantly, the morphology of 
the lacunar areas differed from those observed in Aicardy 
syndrome, highlighting the need for careful clinical dis-
tinction between these disorders.

Our findings emphasize the significant phenotypic 
variability associated with MCLMR, particularly regard-
ing ocular involvement. This underscores the impor-
tance of detailed clinical evaluation and comprehensive 
reporting of cases to improve our understanding of the 
disease spectrum and genotype-phenotype correlations. 
By sharing detailed case reports, we can contribute to 
the development of more accurate diagnostic criteria and 
potentially guide future treatment strategies for this rare 
and complex condition.

Fig. 3  Full-field ERG performed using skin electrodes. The first row reflects the findings in our patient, the second row reflects the usual responses 
observed in a normal patient using corneal electrodes. Dark-adapted (DA) responses are present, although reduced. No response was identified in the 
light-adapted (LA) phase. These findings suggest cone-rod dysfunction

 



Page 5 of 6Silva et al. BMC Ophthalmology          (2024) 24:372 

Abbreviations
MCLMR	� Microcephaly with or without chorioretinopathy, lymphedema, or 

mental retardation
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