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Osteogenesis imperfecta (OI) is a group of rare, inher-
ited disorders with genetic and clinical diversities. With 
a prevalence of 1:10,000–1:20,000, OI is considered as an 
“orphan disease.” OI is caused by quantitative or qualita-
tive defects in collagen type 1 or by proteins interacting 
with collagen type 1. Changes in the amount or in the 
structure of collagen type 1 result in high bone fragility. 
Therefore, OI is also known as brittle bone disease.

In severe cases, fracture occurrence starts during the 
intrauterine or perinatal period leading to multiple frac-
tures of hollow bones and ribs, which results in respira-
tory insufficiency and death. In contrast, mild OI leads to 
fewer fractures and in this respect mimics juvenile osteo-
porosis. Deformity of the skeleton and extraskeletal fea-
tures such as dentinogenesis imperfecta and blue sclerae 
are typical signs of OI. Based on these characteristics, 
Professor David Sillence introduced his classification in 
1979. He divided patients into four subgroups, suggesting 
dominant and recessive genotypes responsible for OI. 
The original Sillence classification has been expanded to 
include 11 different types of OI based on genetic altera-
tions [1]. In respect to the clinical classification of OI, Sil-
lence is (still) golden.

In this special issue, a detailed overview of the his-
torical and the most recently published classifications 
of OI is presented. Besides the more common autoso-
mal dominant forms, rare and recessive OI types are also 
described (Fratzl-Zelman et al.).

In patients with OI, bone mineralization is abnormally 
high, whereas bone mineral density is usually decreased. 
Consequently, bones loose elasticity and are more likely 

to fracture. This phenomenon of high bone mineraliza-
tion in patients with OI is reported by Fratzl-Zelman et al.

As bone turnover is high in severe OI and fracture 
occurrence starts in childhood, a specific therapy is rec-
ommended in the first year of life. Bisphosphonates are 
considered as reliable agents in the treatment of juvenile 
and adult OI. The Receptor Activator of NF-kB Ligand 
(RANKL) inhibition by Denosumab and the osteoana-
bolic agent teriparatide (TPTD) are promising new thera-
peutic options (Semler et al.).

The coexistence of hypogonadotropic hypogonad-
ism and OI results in heightened deterioration of bone 
microstructure, multiple fractures, and a delay in frac-
ture healing, as reported by Plachel et al. in a patient with 
clinical OI type III. To increase trabecular bone volume 
and to accelerate fracture healing, a TPTD treatment was 
initiated.

In this special issue on OI, we build a bridge from 
bench to bedside: from genetic and clinical classifica-
tion, diagnostic tools including the assessment of high 
bone matrix mineralization and radiographic character-
istics up to established and new treatment modalities.
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