
CLINICAL NOTE / Rev Osteoporos Metab Miner. 2016;8(1):36-39
36

Pavón de Paz I1, Gil Fournier B2, Navea Aguilera C1, Ramiro León MS2, Modroño Móstoles N1, Guijarro de Armas G1

1 Servicio de Endocrinología y Nutrición
2 Servicio de Genética
Hospital Universitario de Getafe - Madrid (España)

Classic non-deforming osteogenesis
imperfecta. Report of a new mutation
in the COL1A1 gene in two cases in
the same family

Correspondence: Isabel Pavón de Paz - Servicio de Endocrinología - Hospital Universitario de Getafe - Ctra. de
Toledo, Km 12,5 - 28905 Getafe - Madrid (Spain)
e-mail: pavonisa@yahoo.es

Date of receipt: 26/01/2016
Date of acceptance: 16/03/2016

Summary
Osteogenesis imperfecta (OI), is a rare condition which is heterogeneous in clinical and genetic terms.
Several types have been described and its main feature is bone fragility. It is generally caused by gene
mutations in those genes which codify for the α1 and α2 of the type 1 collagen (COL1A1 and COL1A2)
with dominant autosomal heredity.
We report the case of two relatives (father and daughter) with OI whose genetic study shows a mutation
in COL1A1 previously undetected: the deletion of a Guanine, G(c.3524delG). Clinical aspects, heredity
and reproductive options of the patients affected are considered.
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Introduction 
Osteogenesis imperfecta (OI), also known as "brit-
tle bone disease", is a rare and very heterogene-
ous disease from the clinical and genetic point of
view. It is due to mutation of genes involved in
the formation of type 1 collagen, affects one in
every 15,000-20,000 live births. Although its main,
common characteristic is bone fragility, several
types have been described depending on genetic
radiological and clinical features1-3.

Generally, OI is caused by heterozygous
mutations in the genes encoding the α2 and α1
chain of type 1 procollagen (COL1A1 and
COL1A2 genes) but other genes have been iden-
tified. Mutations in the COL1A1 and COL1A2
genes are inherited in an autosomal dominant
pattern1-4.

We report two cases of two separate patients
(father and daughter) affected by a non-defor-
ming type of OI (probably Sillence type 1) in
which the genetic study shows a mutation in the
COL1A1 gene not previously known. This hete-
rozygous deletion of a guanine, G (c.3524delG),
is not described in the literature or in the databa-
ses.

Case 1
A 65-year-old male patient diagnosed with OI
following a study that showed the daughter was
also affected. He showed no previous family his-
tory of the disease (Figure 1).

He reported a history of multiple fractures
(approximately 6-7) during childhood and adoles-
cence after minor trauma, the first of the humerus
at 2 years old. In adulthood he had two new frac-
tures in elbow and shoulder. Both had been trea-
ted conservatively. He was treated with calcium
during childhood. He had also presented throug-
hout his life several multiple sprains and muscle
tears. Diagnosed with otosclerosis, he had under-
gone stapedectomy surgery of both ears.

He was referred to our clinic for osteoporosis
detected in bone densitometry (DXA), which sho-
wed a T-scores of -3.4 at the lumbar spine (L1-L4),
femoral neck -3 and -2.8 in total femur. It was
asymptomatic.

On physical examination, the size of 162 cm
was noteworthy as was blue sclera and the pre-
sence of dentinogenesis imperfecta. He did not
present thoracic, lumbar vertebral column or
member deformities, except in the right elbow
(post-fracture). No hypermobility was detected.

The study of calcium-phosphorus metabolism
showed normal levels of calcium, phosphorus,
urinary calcium, and parathyroid hormone (iPTH).
Levels of 25-hydroxyvitamin D (25OHCC) were
insufficient: 22 ng/ml (desirable values >30
ng/ml). The bone turnover markers were in nor-
mal range. other endocrine causes of osteoporosis
were excluded.

As part of our study protocol of patients suf-
fering from OI, an X-ray of cervical spine basilar
impression was taken and a chest image in which
degenerative changes were evident in the

column. ECG showed minimal dilatation of the
ascending aorta; respiratory function tests were
normal, and abdominal ultrasound ruled out
nephrolithiasis.

Genetic study was carried out using massive
sequencing by NGS (Next-Generation
Sequencing) of the COL1A1, COL1A2, and LEPRE1
CRTAP genes, detected in the COL1A1 gene dele-
tion of a guanine heterozygosity (c.3524delG). 

This mutation results in a change in the rea-
ding frame, which, at the level of collagen pro-
tein, results in a premature stop codon
(p.Gly1175Valfs*64) so it is likely to be a patho-
genic change. Other detected changes were con-
sidered polymorphisms.

Weekly treatment was recommended with
alendronate along with daily supplements of cal-
cium and vitamin D, showing a slight densitome-
tric improvement after 1 year of treatment (T-sco-
res of -3.2 at the lumbar spine, femoral neck -2.9
and -2, 4 total femur).

Case 2
A 30-year-old patient, daughter of former patient
(Figure 1), diagnosed in childhood with OI follo-
wing a displaced fracture of tibia followed by bro-
ken collarbone after minor trauma. She then pre-
sented three new fractures, the most recent at age
12, which required surgical treatment (olecranon).
Among other relevant history, multiple ankle
sprains and right ear stapedectomy were highligh-
ted. She had never been treated for this disease
and presented asymptomatic.

The patient requested reproductive data regar-
ding her chances of having a child free of disease.

Physical examination revealed a size of 153
cm, blue sclera and normal teeth. No deformities
were observed at any level.

Laboratory tests were normal, except 25OHCC
levels: 23 ng / ml, and the rest of the study (cer-
vical spine radiography, echocardiography, spiro-
metry, abdominal ultrasound). The results of den-
sitometry showed normal BMD: T-scores of -0.9 at
the lumbar spine (L1-L4), femoral neck and 0.0 -
0.1 total femur. Vitamin D supplements were
recommended.

Directed genetic study was performed to
search for the identified mutation in her father,
confirming that the child carries the same dele-
tion in the COL1A1 gene heterozygosity as her
father. Genetic counseling was conducted to
report on the possible consequences for affection
to offspring, the results of a genetic study and
their advantages and risks, and inform them of
the possible alternatives derived from the analy-
sis.

Discussion
Type 1 collagen is a structural protein that forms
part of the bone, skin, teeth, tendons, ligaments
and sclera. In general, OI is caused by heterozy-
gous mutations in the genes encoding the α1
chains and α2 type 1 (COL1A1 and COL1A2
genes) procollagen but also have identified other
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Family pedigree with previously undescribed mutation
imperfeta causing osteogenesis (OI) in 2 cases

A: Case 1. OI male affection. Heterozygote deletion in COL1A1 gene c.3524delG

B: Case 2. OI female affection. Heterozygous deletion in COL1A1 gene c.3524delG
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genes involved in the processing of type 1 colla-
gen, such as CRTAP and LEPRE. The COL1A1 gene
is located on chromosome 17 q21 region in-q22,
COL1A2 gene and chromosome 7 in the region
q22. Mutations in the COL1A1 and COL1A2 genes
are inherited in a dominant autosomal pattern1-4.
That is, every time a parental affection conceives
a child, there is a 50% chance in every pregnancy
of passing on the disease, regardless of sex.

Clinical abnormalities of OI related to COL1A1
and COL1A2 genes are primarily fractures without
trauma or after minimal trauma, variable dentino-
genesis imperfecta and hearing loss in adulthood.
The severity of the clinical presentation depends
on the effect of the mutation. Mutations that bring
about a reduction in the amount of synthesized
collagen forms are milder than those affecting the
proteic structure5.

There is a continuum from the most severe
form, the perinatal-lethal (type 2 Sillence classifi-
cation), individuals with severe deformities, short
stature and impaired mobility (types III and IV
Sillence) to patients virtually asymptomatic of den-
tinogenesis imperfecta normal height and predis-
position to fractures, but with normal life expec-
tancy (type I Sillence)5.

The diagnosis of OI should be based on family
history, history of fractures, usually spontaneous
or with minimal trauma, short stature, sometimes
associated with more or less severe deformities,
and the presence of other clinical data such as
blue or gray sclera, dentinogenesis imperfecta,
ligamentous laxity and progressive hearing loss
after puberty. Radiographic findings include oste-

openia or osteoporosis, wormian presence of
bones, skeletal deformities and fractures or its
aftermath. A molecular genetic study is recom-
mended to confirm the diagnosis6-7.

The two cases described here show a mild
form, the most frequent, with common characte-
ristics such as predisposition to fractures with
minimal trauma, short stature, blue sclera, liga-
mentous laxity prone to sprains and dislocations
and hearing loss transmission mild form of early
OI, but do not share other clinical data such as
dentinogenesis imperfecta. In mild forms, it is pos-
sible to find a bone mineral density within normal
limits because the DXA measures bone mineral
and not collagen content9. It has been reported
that there is no clear genotype-phenotype correla-
tion even within the same family6.

Genetic studies of genes COL1A1 and COL1A2
detect abnormalities in 90% of individuals with OI
types I, II, III and IV of Sillence. Its sensitivity is
similar to the quantitative and structural analysis of
type 1 collagen in cultured fibroblasts obtained
from a skin biopsy8.

Mutations were found more often in the
COL1A1 gene (up to 70% of cases) the COL1A2
gene in both cases and inherited autosomal
dominant or behave as de novo mutations. In all,
more than 1,500 different mutations have been
described. In our patients, the study found a
heterozygous deletion of a guanine (c.3524delG)
in the COL1A1 gene. This mutation, not pre-
viously described in the literature, gives rise to a
change in the interpretive framework, which
level collagen protein, results in a premature stop
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codon (p.Gly1175Valfs*64), so it is very likely a
pathogenic change. Other detected changes were
considered polymorphisms without clinical asso-
ciation.

De novo mutations constitute 100% of cases
with lethal perinatal-(type II Sillence), almost
100% in progressively deforming shapes and
about 60% of non-classical deformities6. For the
family history of our patients, the father suffered a
de novo mutation that was conveyed to her
daughter with autosomal dominant pattern.
Knowing the form of inheritance, we proceeded
to inform the patient and make genetic counse-
ling, including discussion of potential risks and
potential reproductive choices.

The daughter (Case 2) inquired as to how to
have a child free of this disease. Because the
mutation that causes the OI has identified there
are 3 reproductive options: PGD, following treat-
ment of in vitro fertilization, which allows geneti-
cally tested embryos and select non affections of
OI to be transferred to uterus; another option
would be an IVF treatment with donor eggs. This
technique avoids the gestation of a child with OI,
because it replaces the parent's diseased affected
gamete by an anonymous healthy gamete.
Another option would be to conceive a child and
prenatal diagnosis after obtaining fetal cells by
chorion biopsy or genetic amniocentesis, on
which can be directed genetic studies of OI (only
when the responsible disease mutation is already
known in the family, which will be searched for in
the fetus)10.

The treatment of choice in adult patients with
OI is not clearly established, but several studies
have demonstrated the efficacy of both oral bis-
phosphonates as intravenous11,12. The usefulness of
other drugs such as denosumab13 and parathyroid
hormone14 has yet to be recognized.
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