
Case Report
Swellings over the Limbs as the Earliest Feature in a Patient with
Osteogenesis Imperfecta Type V
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Swellings over the upper and lower limbs were encountered in a one-year-old child. Skeletal survey showed a constellation of
distinctive radiographic abnormalities of osteoporosis, hyperplastic callus and ossification of the interosseous membrane of the
forearm, femora, and to lesser extent the tibiae. Neither wormian bones of the skull nor dentinogenesis imperfecta was present.
Genetic tests revealed absence of mutation in COL1A1 or COL1A2 genes, respectively. The overall phenotypic features were
consistent with the diagnosis of osteogenesis imperfecta type V (OI-V). The aim of this paper is to distinguish between swellings
because of intrinsic bone disorders and these due to child physical abuse.

1. Introduction

Osteogenesis imperfecta is a heritable disorder character-
ized by bone fragility, deformity of the spine, and long
bones. Additional abnormalities such as short stature, blue
sclera, and dentinogenesis imperfecta have been described.
Skeletal manifestations are due to a generalized deficiency
of development of both membranous and endochondral
bone and include markedly thinned calvarium with delayed
closure of fontanelle and sutures and excessive wormian bone
formation. Sillence et al. [1] developed a classification of OI
subtypes: OI type I with blue sclerae; perinatal lethal OI type
II, also known as congenital OI; OI type III, a progressively
deforming form with normal sclera; and OI type IV, with
normal sclerae. Levin et al. [2] suggested that OI subtypes
could be further divided into types A and B based on the
absence or presence of dentinogenesis imperfecta. In the large
majority of patients with OI types I–IV, the disease is caused
bymutation in the two genes that encode collagen type I alpha
chains. Such mutations are absent in OI types V–VII. OI type
V is characterized radiologically by interosseous membrane
calcification of the forearms and a radiodense band visualised
at the growth plate [3]. Patients with OI type V do not have

blue sclera or dentinogenesis imperfecta. The aim of this
paper is to further delineate the phenotypic characterization
of osteogenesis imperfecta type V.

2. Clinical Report

A-one-year-old boy was referred to our department for clin-
ical evaluation. Progressive upper and lower limbs swellings
have been noted since birth and were an unpleasant dilemma
for the parents and the paediatrician.The child was a product
of uneventful gestation. At birth his length, weight, and ofc
were around the 25th percentile. The mother was a 28-year-
gravida one-abortus 0 married to a 32-year-old unrelated
man. Family history was unremarkable. His subsequent
course of development has been within normal limits. At the
age of one year, his length, weight, and ofc were around the
50th percentile. Craniofacially, there were sparse hair, frontal
bossing, faint eye brows, depressed nasal bridge, full cheeks,
and thin and transparent skin. Long philtrum was associated
with thin upper lip andneither dentinogenesis imperfecta nor
blue sclerae were present.The neck was short, though normal
neckmobility.Mild ligamentous hyperlaxity, neither scoliosis
nor kyphosis was present.
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Figure 1: Lateral skull radiograph showed low mineralization of
the skull bones associated with persistent opening of the anterior
fontanelle. The brain convolutions were apparent because of the
demineralized calvaria. Note the bulging frontal area. No evidence
of wormian bones and/or dentinogenesis imperfecta.

His neurological examination was normal, and there
were no skin stigmata suggestive of a neurogenetic disorder.
The child had normal genitalia. The following biochemical
parameters were within the normal range: serum and urinary
oligosaccharides, mucopolysaccharides, serum lactate, pyru-
vate, creatine phosphokinase, alkaline phosphatase, calcium,
phosphorus, and vitamin D metabolism and chromosomal
study. Hormonal investigations included thyroid hormones;
adrenocorticotropic hormone and growth hormone were
negative as well. Genetic testing revealed absence ofmutation
in COL1A1 or COL1A2 genes, respectively.

On the bases of skeletal survey showed lowmineralization
of the skull bones associated with persistent opening of the
anterior fontanelle. The brain convolutions were apparent
because of the demineralized calvaria. Note the bulging
frontal area (Figure 1). The thorax showed generalized osteo-
porosis associated with thin and somehow gracile and short
ribs (Figure 2). Bilateral calcified interosseous membranes of
the forearms associated with bilateral anterior subluxation
of the radial heads, and the ends of the long bones were
thick. Osteoporosis and broad and short bones of the hands
and the carpal bones were small and dysplastic associated
with apparent swelling of the forearms (Figure 3). The pelvis
showed dysplastic ischium; the femora were broad and
short particularly over the distal parts. Calcification of the
interosseous membrane was apparent bilaterally associated
with overwhelming osteoporosis and the presence of a
radiodense band visualized at the growth plate (Figure 4).
Supracondylar femoral fracture in the same patient at the age
of 3 years note the profound development of callus around the
lower third of the shaft of the femur. This feature looks like a
characteristic finding in patients with OI type V (Figure 5).

3. Discussion

Nonaccidental swelling over the limbs is a constant feature
in children with infantile cortical hyperostosis [4]. Infantile
cortical hyperostosis is a genetic disorder described by Caffey

Figure 2: Anteroposterior thorax radiograph generalized osteo-
porosis associated with thin and somehow gracile and short ribs.
Note callus formation on the 7th right rib (arrow).

and Silverman. It is characterized by an infantile episode
of massive subperiosteal new bone formation that typically
involves the diaphyses of the long bones, mandible and
clavicle. There is onset of pain and swelling before the age of
6 months, often in the lower limbs or jaws, and sometimes
accompanied by fever. Both the clinical and radiological
features usually disappear before the age of 1 year [5].

Osteogenesis imperfecta is a rare inherited disorder
of connective tissue with varying degrees of severity.
Orthopaedic complications include osteopenia, recurrent
fractures which are prone to nonunion and malunion result-
ing in deformities, protrusio acetabuli, and malalignment of
the limbs. Ligamentous laxity is seen frequently. In the past
few decades there has been an increase in the lifespan of
patients with osteogenesis imperfecta [1, 6, 7].

Osteogenesis imperfecta type I is the commonest form
of osteogenesis imperfecta and is inherited as an autosomal
dominant condition. Affected individuals may have blue
sclerae with a tendency to fractures of the long bones,
although healing occurs without deformity. In some fami-
lies dentinogenesis imperfecta is a feature. The majority of
patients (about 90%) with a clinical diagnosis of OI have a
mutation inCOL1A1 orCOL1A2, the genes encoding collagen
type I [8, 9]. A number of skeletal disorders can have features
similar to those of OI. Osteoporosis pseudoglioma, Cole-
Carpenter, and Bruck syndromes have severe bone fragility
with low bone mineral content [10].

Idiopathic Juvenile Osteoporosis (IJO) is a transient
nonhereditary form of bone fragility in childrenwhich is self-
limiting and may be difficult to distinguish from OI type I.
However collagen studies are negative in these individuals
and iliac bone biopsy specimens show low remodelling rate in
cancellous bone in IJO, whereas in OI there is high turnover
in both cancellous and cortical bone [10].

Glorieux et al. [3] reported 7 people whomight have been
classified as having type V, but there was calcification of the
interosseousmembrane in the forearm, hyperdensemetaphy-
ses, a coarsened pattern of matrix lamellae, and a tendency
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Figure 3: Anteroposterior upper limbs radiograph showed bilateral calcified interosseousmembranes of the forearms associatedwith bilateral
anterior subluxation of the radial heads; the ends of the long bones were thick. Osteoporosis and broad and short bones of the hands and the
carpal bones were small and dysplastic associated with apparent swelling of the forearms.

Figure 4: Anteroposterior pelvic and femora radiograph showed
dysplastic ischium, short femora, and broad particularly over the
distal parts. Calcification of the interosseous membrane was appar-
ent bilaterally associated with overwhelming osteoporosis and the
presence of a radiodense band visualized at the growth plate.

to develop hyperplastic callus. Cheung et al. [11] reported a
long-term followup of a child with hyperplastic callus forma-
tion and noted the considerable mobility. Type I mutations
were not found. Children had moderate to severe disease
often causing deformity and short stature. Teeth and sclera
were normal.

Anderson Jr and Hauge [9] described the natural history
of the hyperplastic callus formation in 23 patients with osteo-
genesis imperfecta type V. They concluded that hyperplastic
callus formation is one of the conspicuous features of OI

Figure 5: Supracondylar femoral fracture in the same patient at
the age of 3 years note the profound development of callus around
the lower third of the shaft of the femur. This feature looks to be a
characteristic finding in patients with OI type V.

type V.The diagnosis of OI type V was based on interosseous
membrane calcification of the forearms and a radiodense
band visualized at the growth plate [3]. The average age of
diagnosis in the above mentioned reports was 4–66 years.
Exuberant callus formation in OI patients has been long
described in the literature [12]. Histopathologic analyses of
rapidly growing HPC have shown distinctive zones with
the outer regions of callus containing oedematous region
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showing hypercallus trabeculae of woven bone and small
cartilaginous islands [13]. Cho et al. [14] encountered a single
recurrent mutation in the 5-untranslated region of IFTM5
encoding interferon-induced transmembrane protein 5.

4. Conclusion

Multiple swellings over the limbs associated with radio-
graphic features of callus-like were the reason for suspecting
nonaccidental abuse. But, nevertheless, the constellation of
long bone deformities and osteoporosis, with ossification of
the interosseous membrane of the forearms, and anterior
bilateral radial subluxation were distinctive features in favor
of osteogenesis imperfecta type V.

Features of rapid periosteal apposition were noted almost
all over the long bones albeit with varying degrees. The short
bones of the hands were short and broad and the carpal
bones were small and dysplastic.The normalcy of the parents
could just as easily be a fresh dominant mutation or even
an X-linked condition. Interestingly, our patient was tested
for mutations affecting collagen type I, but no sequence
abnormalities were detected.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

Acknowledgments

The authors wish to thank Dr. Gen Nishimura, Department
of Radiology, Nasu-Chuou Hospital, Tokyo, Japan, for con-
firming the diagnosis. They also thank Dr. Franco Laccone,
Department fürMedizinischeGenetik,MedizinischeUniver-
sität,Wien, for his help in performing the genetic tests for this
patient.

References

[1] D. O. Sillence, A. Senn, and D. M. Danks, “Genetic heterogene-
ity in osteogenesis imperfecta,” Journal of Medical Genetics, vol.
16, no. 2, pp. 101–116, 1979.

[2] L. S. Levin, C. F. Salinas, and R. J. Jorgenson, “Classification of
osteogenesis imperfecta by dental characteristics,” The Lancet,
vol. 1, no. 8059, pp. 332–333, 1978.

[3] F. H. Glorieux, F. Rauch, H. Plotkin et al., “Type V osteogenesis
imperfecta: a new form of brittle bone disease,” Journal of Bone
and Mineral Research, vol. 15, no. 9, pp. 1650–1658, 2000.

[4] J. Caffey, “Infantile cortical hyperostosis; a review of the clinical
and radiographic features,” Proceedings of the Royal Society of
Medicine, vol. 50, no. 5, pp. 347–354, 1957.

[5] A. Al Kaissi, G. Petje, V. De Brauwer, F. Grill, and K. Klaushofer,
“Professional awareness is needed to distinguish between child
physical abuse from other disorders that can mimic signs of
abuse (Skull base sclerosis in infant manifesting features of
infantile cortical hyperostosis): a case report and review of the
literature,” Cases Journal, vol. 2, no. 2, article 133, 2009.

[6] C. D. Constantinou, M. Pack, S. B. Young, and D. J. Prockop,
“Phenotypic heterogeneity in osteogenesis imperfecta: the

mildly affected mother of a proband with a lethal variant has
the same mutation substituting cysteine for 𝛼1-glycine 904 in
a type I procollagen gene (COL1A1),” The American Journal of
Human Genetics, vol. 47, no. 4, pp. 670–679, 1990.

[7] P. J. Roughley, F. Rauch, F. H. Glorieux, W. Hofstetter, and
M. Alini, “Osteogenesis imperfecta—clinical and molecular
diversity,” European Cells and Materials, vol. 5, pp. 41–47, 2003.

[8] T. J. T. M. Garretsen and C. W. R. J. Cremers, “Clinical and
genetic aspects in autosomal dominant inherited osteogenesis
imperfecta type I,” Annals of the New York Academy of Sciences,
vol. 630, pp. 240–248, 1991.

[9] P. E. Andersen Jr. and M. Hauge, “Osteogenesis imperfecta:
a genetic, radiological, and epidemiological study,” Clinical
Genetics, vol. 36, no. 4, pp. 250–255, 1989.

[10] J. W. Spranger, P. W. Brill, and A. Poznanski, Bone Dysplasias:
An Atlas of Genetic Disorders of Skeletal Development, Oxford
University Press, New York, NY, USA, 2002.

[11] M. S. Cheung, E. M. Azouz, F. H. Glorieux, and F. Rauch,
“Hyperplastic callus formation in osteogenesis imperfecta type
V: follow-up of three generations over ten years,” Skeletal
Radiology, vol. 37, no. 5, pp. 465–467, 2008.

[12] W. H. Battle and S. G. Shattock, “A remarkable case of diffuse
cancellous osteoma of the femur following a fracture, in which
similar growths afterwards developed in connection with other
bones,” Proceedings of the Royal Society of Medicine, vol. 1, pp.
83–114, 1908.

[13] R. E. Brenner, U. Vetter, A. Nerlich, O. Worsdorfer, W. M.
Teller, and P. K. Muller, “Biochemical analysis of callus tissue
in osteogenesis imperfecta type IV. Evidence for transient
overmodification in collagen types I and III,” Journal of Clinical
Investigation, vol. 84, no. 3, pp. 915–921, 1989.

[14] T. J. Cho, K. E. Lee, S. K. Lee et al., “A single recurrent mutation
in the 5-UTR of IFTM5 causes osteogenesis imperfect typr V,”
TheAmerican Journal of HumanGenetics, vol. 91, no. 2, pp. 343–
348, 2012.


