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It is our great pleasure to devote the May 2019 issue of Cal-
cified Tissue International to the topic of Focal and Osteo-
sclerotic bone diseases. These conditions have a strong 
genetic component but until recently, the mechanisms which 
determine where and when lesions occur have been unclear. 
Advances in understanding the molecular basis of these dis-
orders are set to change that, and in fact, already have done 
so in the case of Melorheostosis, leading to new avenues for 
therapeutic intervention.

The special issue begins with an authoritative review 
on classical Paget’s disease of bone (PDB) by Luigi Gen-
nari and colleagues [1]. This article not only provides an 
overview of the tremendous leaps that have been made in 
understanding genetic mechanisms of PDB and giant cell 
tumour of bone but also revisits the enigma of which envi-
ronmental factors influence the disease and how they interact 
with predisposing genetic variants to do so. Finally, Gennari 
and colleagues review the latest developments in the man-
agement of PDB including the recently published clinical 
guidelines on diagnosis and management of the condition 
[2]. This article is followed by a review of rare inherited 
syndromes which show clinical overlap with PDB including 
familial expansile osteolysis, Juvenile PDB and the multisys-
tem proteinopathy (MSP) syndromes [3]. Particular attention 
is paid to the advances that have been made in understanding 
the pathophysiology of MSP syndromes. The first MSP to 
be identified was named inclusion body myopathy, Paget’s 
disease and front-temporal dementia (IBMPFD) based on 
the clinical manifestations of the disorder. This syndrome 
was found to be due to mutations in VCP by linkage analysis 

and positional cloning [4], but it soon became apparent that 
the disorder was genetically heterogeneous implying that 
other genes and pathways may also be involved. Genome 
sequencing identified mutations in HNRNAPA1 and HNRN-
PA2B1 as another cause of the syndrome with an extended 
phenotype encompassing amyotrophic lateral sclerosis in 
some patients [5]. These observations linked abnormalities 
of protein degradation and formation of protein aggregates 
with the development of intracellular inclusion bodies lead-
ing to disordered cellular function of brain, muscle and 
bone. It has also become clear that mutations in SQSTM1 
and OPTN which are both implicated in classical PDB may 
also cause MSP-mediated neurological dysfunction in the 
absence of PDB. The precise mechanisms that determine 
why a single genotype can lead to such diverse phenotypes 
are incompletely understood but may involve inheritance of 
interacting genetic variants that determine whether the target 
tissue is muscle, brain or bone [6, 7].

Next, Hartley and colleagues provide a detailed bench-to-
bedside review of fibrous dysplasia and McCune-Albright 
syndrome [8]. The review covers all aspects of these condi-
tions from their genetic basis and pathophysiology, through 
to the clinical features and management options. This is a 
tour-de-force from the leading researchers in the field and 
recommended reading for anyone who is involved in the 
treatment of these diseases. The elegant review by Words-
worth and Chan on Melorheostosis and Osteopoikilosis 
[9] also makes fascinating reading. The authors provide 
a detailed review of the latest advances in understanding 
these rare conditions, most notably the recent discovery of 
somatic MAP2K1 mutations in Melorheostosis. In addition, 
the authors provide a fascinating insight into the manage-
ment of these disorders based on their extensive personal 
experience. There then follows a comprehensive review by 
Buch and colleagues of the enigmatic syndrome of chronic 
non-bacterial osteomyelitis (CNO) [10]. This rare disorder 
presents with bone pain and deformity secondary to focal 
abnormalities of increased bone turnover. It shares some 
similarities with PDB but affects much younger people and 
seems to have a distinct pathogenic basis. The condition is 
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suspected to have a genetic basis but so far, no pathogenic 
mutations have been found in affected individuals. There is 
good evidence for dysregulated cytokine production but why 
this occurs is unclear. Further research is awaited to deter-
mine the cause of CNO, but perhaps it may represent another 
focal bone disorder where somatic mutations are operative?

The review of Camurati–Engelman disease by Van Hul 
and colleagues [11], provides a timely update on the patho-
genesis and management of this rare disease caused by 
mutations of the TGFB1 gene, which prevent the so-called 
LAP region of the protein binding to the mature TGFβ1 pep-
tide thereby causing activation of TGFβ1 signaling. As the 
authors explain, corticosteroid therapy seems to be the only 
effective treatment for this condition at present, but there is 
some hope that the promising results that have been achieved 
with TGF receptor antagonists in animal models might even-
tually be translated into clinical practice. The final review 
in the special issue by Bhadada and colleagues concerns 
Fibrogenesis Imperfecta Ossium (FIO) [12]. This extremely 
rare disorder is characterised by the laying down of abnor-
mal collagen fibrils in bone with defective mineralisation 
of bone matrix and the pathogenesis has puzzled clinicians 
for decades. The condition may be associated with para-
protein production and a genetic basis has been suspected 
by the finding of a positive family history in some patients. 
The cause of the condition remains unclear. Management of 
these patients has always proved difficult, but Bhadada have 
reported very promising results with growth hormone treat-
ment in a case series of their own patients which hopefully 
will be replicated by others.
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