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Spectrum of LRP5-Related Bone Disease Within a Single Family: 
Osteoporosis-Pseudoglioma Syndrome in Two Siblings and Adult-
Onset Osteoporosis in their Mother
Espectro da Doença Óssea Relacionada com LRP5 numa Família:  
Síndrome Osteoporose-Pseudoglioma em Dois Irmãos e Osteoporose 
de Início Adulto na Mãe  
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Abstract:
Mutations in the low-density lipoprotein receptor-related 

protein 5 (LRP5) gene are associated with a wide spectrum of 
bone phenotypes, ranging from severe osteoporosis-pseudo-
glioma syndrome (OPPG) to isolated early-onset osteoporo-
sis. We describe a family with compound heterozygous LRP5 
mutations causing OPPG in two siblings, characterized by 
congenital or progressive blindness, severe osteoporosis and 
recurrent fractures, and a heterozygous LRP5 mutation in their 
mother, presenting as adult-onset primary osteoporosis wi-
thout ocular involvement. Bone mineral density was markedly 
reduced in all cases. Bisphosphonate therapy and calcium-
-vitamin D supplementation were initiated, with stabilization 
or modest improvement in bone density. This family illustrates 
the broad phenotypic variability of LRP5-related bone disease 
and highlights the importance of genetic evaluation in familial 
or unexplained osteoporosis. Recognition of LRP5 mutations 
enables accurate diagnosis, appropriate treatment and targe-
ted family screening.  

Keywords: Low Density Lipoprotein Receptor-Related Pro-
tein-5; Osteoporosis

Resumo:
As mutações no gene da proteína 5 relacionada ao recetor 

de lipoproteína de baixa densidade (LRP5) estão associadas 
a um amplo espectro de fenótipos ósseos, desde a síndro-
me osteoporose-pseudoglioma (OPPG) grave até à osteopo-
rose isolada de início precoce. Descreve-se uma família com 
mutações heterozigóticas compostas no gene LRP5 respon-
sáveis por OPPG em dois irmãos, caracterizada por cegueira 
congénita ou progressiva, osteoporose grave e fraturas recor-
rentes, e uma mutação heterozigótica no gene LRP5 na mãe, 

manifestando-se como osteoporose primária de início adulto 
sem envolvimento ocular. A densidade mineral óssea encontra-
va-se significativamente reduzida em todos os casos. Iniciou-
-se terapêutica com bifosfonatos e suplementação de cálcio e 
vitamina D, com estabilização ou melhoria modesta da densi-
dade óssea. Este caso familiar ilustra a variabilidade fenotípica 
das doenças ósseas relacionadas com o gene LRP5 e reforça 
a importância da avaliação genética na osteoporose familiar. 

Palavras-chave: Osteoporose; Proteína-5 Relacionada a 
Receptor de Lipoproteína de Baixa Densidade.

Learning Points 

1.

2.

3.

LRP5 mutations are associated with a wide spectrum of 
bone phenotypes, from severe OPPG to isolated adult-
onset osteoporosis.
Genetic evaluation should be considered in patients with 
familial, early-onset or unexplained osteoporosis, as 
identifying pathogenic variants may guide management 
and prompt screening of at-risk relatives.
Bisphosphonate therapy remains the cornerstone of 
treatment in LRP5-related osteoporosis, improving 
bone mineral density and reducing fracture risk, even in 
genetically determined bone disease.  

Introduction
Osteoporosis is defined by a reduction in bone mass ac-

companied by disruption of bone microarchitecture, resulting 
in increased susceptibility to fractures.1,2 While most cases are 
related to ageing or the postmenopausal period, monogenic 
forms of primary osteoporosis are being recognised with in-
creasing frequency, particularly among individuals with early 
disease onset or a marked familial aggregation.2

The LRP5 gene encodes the low-density lipoprotein re-
ceptor-related protein 5, which functions as a co-receptor 
in the canonical Wnt/β-catenin signalling pathway, a key 
regulator of osteoblast differentiation and bone formation.2,3 
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Variants that lead to loss of LRP5 function attenuate Wnt 
signalling, compromising bone accrual and ultimately result-
ing in reduced bone mineral density.2,3

The most severe clinical presentation linked to loss-of-
function LRP5 mutations is osteoporosis-pseudoglioma 
syndrome (OPPG), a rare autosomal recessive condition 
characterised by congenital or early-onset visual impairment 
and severe juvenile osteoporosis, often complicated by re-
current low-impact fractures.4,5 By contrast, heterozygous 
LRP5 variants are typically associated with milder pheno-
types, including isolated early-onset or adult-onset osteo-
porosis without ocular involvement.4,5

Descriptions of families exhibiting both recessive and 
heterozygous LRP5-related phenotypes are uncommon.5 
Here, we describe a family that exemplifies the broad clini-
cal spectrum of LRP5-associated bone disease, including 
two siblings with OPPG and their mother, who presents with 
heterozygous LRP5-related adult-onset osteoporosis.

Case Report
Cases 1 and 2: Two siblings with osteoporosis-pseudo-
glioma syndrome

Two male siblings, both in their early twenties, were eval-
uated for a constellation of findings compatible with OPPG. 
They were born in Brazil and later relocated to Portugal. Be-
fore their diagnosis, there was no known family history of skel-
etal fragility or ocular disease.

The younger sibling presented at birth with congenital 

amaurosis, accompanied by hypotonia and marked psycho-
motor developmental delay. From the age of three years, he ex-
perienced recurrent fractures, including bilateral foot fractures, 
a T12 vertebral fracture, and fractures of the clavicle and femur, 
the latter requiring surgical management. Skeletal complica-
tions progressed to include spinal deformity, namely scoliosis.

The older brother developed visual impairment early in life, 
with congenital amaurosis affecting one eye and a progres-
sive decline in vision in the contralateral eye during childhood. 
Between one and three years of age, he sustained multiple 
fractures involving both feet.

Dual-energy X-ray absorptiometry demonstrated severe os-
teoporosis in both patients, with lumbar spine T-scores of −3.9 
and −5.7, respectively. Plain radiographs revealed generalized 
osteopenia, thinning of diaphyseal cortices and bowing of the 
long bones (Figs. 1 and 2). 

Ophthalmological assessment identified microphthalmia, 
corneal opacities and posterior synechiae in both siblings, find-
ings that were corroborated by brain magnetic resonance im-
aging, which confirmed structural ocular abnormalities (Fig. 3).

Molecular analysis revealed compound heterozygosi-
ty for two LRP5 variants: a likely pathogenic frameshift vari-
ant, c.346dup p.(Asp116Glyfs*36), and a missense variant, 
c.1385G>A p.(Arg462Gln). These results established the di-
agnosis of OPPG.

Treatment with bisphosphonates was initiated in both 
patients. The younger sibling received intravenous pamid-
ronate initially, followed by oral alendronate, while the older  
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Figure 1: Skeletal radiograph of the older brother. Marked scoliosis [A]. Long bones appear radio-lucent with thin cortices.  
Severely thinned diaphyseal cortices (“pencil-thin”) can easily be seen in umerus [B], radius and ulna [C], femur [D,E] and tibia 
and fibula [F]. Femur lateral bowing [D].
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Figure 3: Skull radiograph and head MRI of the older [A and B] and younger [C and D] brothers. Dolichocephaly is more pro-
nounced in the younger sibling [C]. Microphthalmia [B and C].

 
Figure 2: Skeletal radiograph of the younger brother. Similar features can be seen. There is a greater thinning of the femur [E] and 
fibula [F]. Chilaiditi’s sign was identified as a probable incidental finding [B].
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sibling was treated with oral alendronate from the onset. 
Both also received calcium and vitamin D supplementation. 
Follow-up showed stabilisation and modest improvement in 
bone mineral density; however, both individuals continue to 
be at high risk for fractures. Visual impairment remained un-
changed despite ongoing ophthalmological follow-up.

Case 3: Mother with heterozygous LRP5 variant and 
adult-onset osteoporosis

The siblings’ mother, a 50-year-old woman, was referred 
for evaluation following her sons’ diagnosis. Her medical 

history included glaucoma and migraine, with no prior his-
tory of fragility fractures. She reported intermittent pain in 
the lower limbs, lasting less than 24 hours and occurring 
approximately once a month for over two decades.

Dual-energy X-ray absorptiometry revealed osteoporosis 
at several skeletal sites, with T-scores of −2.6 at the lumbar 
spine, −2.9 at the total left femur and −3.3 at the femoral 
neck (Figs. 4 A and B). Laboratory investigations were unre-
markable, apart from marked vitamin D deficiency (5.3 ng/
mL; deficiency level < 10 ng/mL), with normal serum calcium 
of 9.1 mg/dL (reference range: 8.8–10.6 mg/dL).

 
Figure 4: Dual-energy X-ray absorptiometry of the lumbar spine, L1-L4 [A] and left femoral neck [B] showing a T-score of ≤ –2.5, 
compatible with osteoporosis, with increased fracture risk.
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