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Abstract Infantile cortical hyperostosis (ICH) is charac-

terized by spontaneous episodes of subperiosteal new bone

formation in the long bones, mandible, and clavicle during

infancy. A heterozygous missense mutation, c.3040C [ T

(p.R1014C), in the type I collagen a1 chain gene

(COL1A1) was reported in families with the autosomal

dominant form of ICH. We examined six consecutive cases

of ICH from five unrelated families and their parents. The

mutation was identified in all patients and two parents

tested. Our result supported that ICH is caused by the

single mutation in COL1A1 with incomplete penetrance.
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Introduction

Infantile cortical hyperostosis (ICH; Caffey disease:

OMIM 114000) is characterized by fever and irritability

along with soft tissue swelling and extensive subperiosteal

reaction at the long bones, mandible, and clavicle (Caffey

1957). It usually appears before 6 months of age and

spontaneously remits by 2 years of age. ICH was consid-

ered as a heritable disease because autosomal dominant

inheritance has been reported in several families (Emmery

et al. 1983; Gerrard et al. 1961; Newberg and Tampas

1981). A lethal type of prenatal cortical hyperostosis was

described (Lecolier et al. 1992), but it seems to be a disease

of a different entity from that of the autosomal dominant

form. Gensure et al. (2005) performed a genome-wide

mapping of the ICH gene using a family with 24 affected

members and identified a heterozygous mutation of

c.3040C [ T; p.R1014C (according to the HUGO-

approved nomenclature) in exon 41 of the type I collagen

a1 chain gene (COL1A1). Suphapeetiporn et al. (2007)

reported the same mutation in a Thai family. However, no

other mutation in COL1A1 has been reported in ICH, nor

has any case series of ICH with this mutation. We report

the result of a mutation study for six consecutive patients

with ICH from five unrelated Korean families.

Materials and methods

Six consecutive patients were diagnosed as having ICH by

clinical and radiographic findings and referred to our

institute from March 2002 to May 2007. There were three

boys and three girls. Two of them were a brother and a

sister from the same family, and the five families were not

related (Table 1). Genomic DNA was isolated from

peripheral leukocytes of the patients, and informed con-

sents were obtained from the parents. Abnormal skin

change as in Ehlers-Danlos type I phenotype or joint sub-

luxation/dislocation was checked in these patients.
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Although we recommended the mutation study to all the

parents of the five families, only five parents from three

families consented to participate in this study. These par-

ents and the patients’ grandparents were interviewed, in

person or by telephone, for medical history of these par-

ents. Height was measured, joint laxity was checked using

Wynne-Davis method (Wynne-Davies 1970), and abnor-

mal skin change or joint instability was checked.

PCR was performed on genomic DNAs using primers

(50-TGA CTC CAG CGG ACT CAA GGG TCC TC-30, 50-
GCC TCT AAG GAG GCC TGA AGA GTC CC-30) to

comprise exon 41 of COL1A1 as previously described

(Gensure et al. 2005). The PCR product was sequenced

using 3130 Genetic Analyzer (Applied Biosystems).

Results

The age at the onset of irritability and limb swelling ranged

from birth to 9 months, with an average of 3 months. The

tibia was affected in five cases, mandible in five, radius in

three, and ulna, fibula, and clavicle in one, respectively

(Table 1). All patients recovered from acute irritability,

swelling, and tenderness of limbs within 4 weeks. Patient

1, who was followed for 5 years, showed complete

remodeling of the bone lesions (Fig. 1). In all patients, the

heterozygous c.3040C [ T mutation was identified.

Of the five parents tested, one mother and one father

were found to carry the same mutation. They and their

parents (patients’ grandparents) denied any medical history

suggesting ICH during infancy. Their heights were 157 cm

(z = -0.61) and 172 cm (z = -0.19), respectively, and

they did not show any joint laxity. A cousin of the father

having the mutation (patient 6) was reported to have

transient irritability and lower leg swelling in infancy, but

she refused to have a mutation study (Fig. 2). None of the

patients and parents showed any abnormal skin change or

major joint subluxation/dislocation.

Table 1 Pertinent data of six patients with infantile cortical hyperostosis

Patient Gender Family history Age at onset (months) Mutation study for parents Affected bones

1 M (-) 2 Not tested Right femur, both tibiae, both radii, right ulna, mandible

2 M (+)a 9 Mother (-)

Mother (-)

Both tibiae, mandible

3 F (+)a 4 Right femur, both tibiae, both radii, both ulnae, mandible

4 F (-) 1 Not tested Left fibula, both radii, mandible

5 F (-) 2 Father (-), mother (+) Both tibiae, right radius, mandible

6 M (-) 0 Father (+), mother (-) Both tibiae

a Patients 2 and 3 are a brother and sister from the same family

Fig. 1 Radiographs of patient 1 at age 2 months showed periosteal

reactions typical of ICH on both tibiae, both radii, the right femur, and

the right ulna (a). At age 5 years, the bony lesions were completely

remodeled without any residual abnormalities (b)
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Patient 4 initially had tenderness and swelling at the left

lower leg at age 2 months with isolated diffuse periosteal

reaction over the left fibula on a plain radiograph. Blood

test showed leukocyte count of 10,160 mm-3, erythrocyte

sedimentation rate of 3 mm/h (reference \20 mm/h), C-

reactive protein of 0.07 mg/dl (reference \0.5 mg/dl), and

negative VDRL test. Subsequent development of periosteal

reactions on radii and mandible confirmed the diagnosis of

ICH.

Discussion

The authors found the same COL1A1 mutation in six

consecutive cases of ICH. All the parents denied any his-

tory of ICH in their infancy; however, at least two of the

patients turned out to have inherited the mutation from

asymptomatic parents. Gensure et al. (2005) reported that

only 79% of the family members having this mutation

experienced clinical manifestation of ICH. Considering the

self-remitting nature of this disease, acute phase symptoms

in some of the patients may not have been noticed. The

phenotype of this mutation in adults also needs to be fur-

ther elucidated. Some of the patients were reported to have

joint laxity, but others, as in our series and previous report

(Gensure et al. 2005), did not show any joint laxity.

Suphapeetiporn et al. (2007) reported on a Thai family

that had an ICH patient without c.3040C [ T mutation.

However, as this patient had showed only non-painful

curved forearms and hallux valgus since infancy, the

diagnosis is dubious. Then, all the patients certainly having

ICH phenotype in two previous reports (Gensure et al.

2005; Suphapeetiporn et al. 2007) and the current study

carried the same c.3040C [ T mutation in COL1A1. It is

interesting to note that only a single mutation of this large

gene causes a specific ICH phenotype. Although identifi-

cation of the causative mutation of this interesting disease

has enormous importance for understanding its pathogen-

esis, further investigation is still needed to clarify the

mechanism by which this genotype causes ICH.
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