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Osteogenesis imperfecta type II: Prenatal diagnosis and association with
increased nuchal translucency and hypoechogenicity of the cranium
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A 27-year-old, primigravid woman was referred to hospital
for detailed ultrasound evaluation of the fetus because of first-
trimester increased nuchal translucency (NT). Her husband
was 56 years old. She and her husband were non-
consanguineous, and there were no family history of
congenital malformations. She had a body weight of 40 kg and
a body height of 154 cm and was shorter than her female
relatives. Prenatal ultrasound at 13 weeks of gestation revealed
an increased NT thickness of 3.8 mm (Fig. 1). Level II ultra-
sound examination at 15 weeks of gestation revealed nuchal
edema; a normal amount of amniotic fluid; short limbs; frac-
ture deformities with angulations of the radius, ulna and tibia;
decreased bone density of the cranium; and supervisualization
of the intracranial contents suggesting a lethal form of
osteogenesis imperfecta (OI) type II (Fig. 2). The measure-
ments of the femur, tibia, fibula, humerus, ulna and radius
were 0.97, 0.93, 0.86, 1.51, 1.10 and 1.12 cm, respectively,
and all were less than the fifth centile for 15 weeks. The
woman underwent amniocentesis at 15 weeks of gestation.
Cytogenetic analysis revealed a karyotype of 46,XX. The
pregnancy was terminated. Molecular analyses of the COL1A1
and COL1A2 genes using denaturing high-performance liquid
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chromatography in the fetus revealed a heterozygous mutation
in intron 25 of the COL1A2 gene, or IVS 25þ11, C>T or
c.1503þ11 C>T (Fig. 3). The father did not have such
a mutation. However, the mother was mosaic for the mutation
(Fig. 3). Postnatal skeletal X-ray confirmed the diagnosis of OI
type II (Fig. 4). Two years later, the mother delivered a healthy
female baby with a body weight of 3200 g without any skeletal
dysplasia.
Fig. 1. Prenatal ultrasound at 13 weeks of gestation shows an increased nuchal

translucency thickness of 3.8 mm.
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Fig. 2. Prenatal ultrasound at 15 weeks of gestation shows (A) angulation and fracture of the low limbs, (B) fractures of the left forearm, (C) hypoechogenicity of

the cranium with supervisualization of intracranial contents and (D) nuchal edema.
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OI type II (OMIM 166210) is a lethal form of OI that is
characterized by bone hypomineralization and fragility,
prenatal fractures, severe bowing of the long bones and peri-
natal death due to respiratory insufficiency. OI type II is
inherited in an autosomal dominant pattern and can be caused
by heterozygous mutation in the genes of COL1A1 (OMIM
120150) or COL1A2 (OMIM 120160) [1e3]. The present case
had a heterozygous mutation in the COL1A2 gene, and
Fig. 3. Molecular analysis shows a c.1503þ11 C>T mutation in intron 25 or

IVS 25þ11 C>T in the COL1A2 gene in the fetus. The father is normal, but

the mother is mosaic for the mutation.
prenatal ultrasound manifested hypoechogenicity of the
cranium, supervisualization of intracranial contents, and
fractures and severe bowing of the long bones.

The present casewas associatedwith increasedNT in the first
trimester. Skeletal dysplasias have been associated with
increased NT [4e8]. Reported skeletal dysplasias associated
with increased NT include achondrogenesis, OI type II, hypo-
phosphatasia, thanatophoric dysplasia, short rib-polydactyly
syndrome, diastrophic dysplasia, Robinow syndrome, achon-
droplasia, Jarcho-Levin syndrome, cleidocranial dysplasia,
campomelic dysplasia, Jeune syndrome and ectrodactyly-
ectodermal dysplasia-clefting syndrome [7]. It has been sug-
gested that a narrow thorax with mediastinal compression,
reduced movements and alteration of the extracellular matrix
due to collagen defects may be responsible for the genesis of
increased NT [6,7]. To date, at least eight cases of OI type II
associated with increased NT have been reported. Makrydimas
et al [9] reported two cases of OI type II with theNT thickness of
3.4 mm and 4.4 mm at 13 and 11 weeks, respectively. Buisson
et al [10] reported a case of OI type II with increased NT at 13
weeks. Viora et al [11] reported a case of OI type II with NT
thickness of 3.8 mm at 13 weeks. Viora et al [12] reported a case
of OI type II with NT thickness of 3.7 mm at 13 weeks. Cho et al
[13] reported a case of OI type II with generalized edema and
increased NTat 13 weeks. Aerts et al [14] reported a case of OI
type II withNT thickness of 4.5 mmat 16weeks. Hsieh et al [15]
reported a case of OI type II with NT thickness of 4.2 mm at 12
weeks. Schönewolf-Greulich et al [16] reported a case ofOI type
II with NT thickness of 3.2 mm at 13 weeks. Our case addi-
tionally adds to the list of cases of OI type II associated with
increased NT in early pregnancy.



Fig. 4. (A) The fetus at birth and (B) the corresponding roentgenograph.
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In the present case, the mother was asymptomatic, and the
only phenotypic manifestation was that she was shorter than her
female relatives. Pyott et al [17] found that the rate of parental
mosaicism inwhich a dominantmutationwas identified in a first
affected child was 16%. Recurrence of lethal OI due to parental
mosaicism for a dominant mutation in COL1A1 or COL1A2 has
been reported [17e19]. Recurrence of lethal OI due to parental
mutation for a recessive mutation in CRTA1 (OMIM 610854),
LEPRE1 (OMIM 610915) or PPIB (OMIM 259440) has also
been reported [17,20]. Pyott et al [17] suggested a very low risk
(<0.1%) of recurrence in the absence of parental somatic
mosaicism or recessive inheritance, a risk up to 50% in the
presence of parentalmosaicism, and a risk of 25% if both parents
are carriers of a recessive mutation.

In summary, this report suggests increased NT and hypo-
echogenicity of the cranium are important early ultrasound
adjunctive findings for OI type II.
Acknowledgments

This work was supported by research grants NSC-97-2314-
B-195-006-MY3 and NSC-99-2628-B-195-001-MY3 from the
National Science Council, and MMH-E-100-04 from Mackay
Memorial Hospital, Taipei, Taiwan.
References

[1] Rauch F, Glorieux FH. Osteogenesis imperfecta. Lancet 2004;363:

1377e85.

[2] Steiner RD, Pepin MG, Byers PH. Osteogenesis Imperfecta. In:

Pagon RA, Bird TD, Dolan CR, Stephens K, editors. GeneReviews

[Internet]. Seattle: University of Washington, Seattle; 1993-. 2005 Jan 28.

PMID 20301472.

[3] Bodian DL, Chan T-F, Poon A, Schwarze U, Yang K, Byers PH, et al.

Mutation and polymorphism spectrum in osteogenesis imperfecta type II:

implications for genotype-phenotype relationships. Hum Mol Genet

2009;18:463e71.

[4] Souka AP, Snijders RJM, Novakov A, Soares W, Nicolaides KH. Defects

and syndromes in chromosomally normal fetuses with increased nuchal

translucency thickness at 10-14 weeks of gestation. Ultrasound Obstet

Gynecol 1998;11:391e400.

[5] Souka AP, Von Kaisenberg CS, Hyett JA, Sonek JD, Nicolaides KH.

Increased nuchal translucency with normal karyotype. Am J Obstet

Gynecol 2005;192:1005e21.

[6] Nicolaides KH, Heath V, Cicero S. Increased fetal nuchal translucency at

11-14 weeks. Prenat Diagn 2002;22:308e15.
[7] Ngo C, Viot G, Aubry MC, Tsatsaris V, Grange G, Cabrol D, et al. First-

trimester ultrasound diagnosis of skeletal dysplasia associated with

increased nuchal translucency thickness. Ultrasound Obstet Gynecol

2007;30:221e6.

[8] Chen C- P. Pathophysiology of increased fetal nuchal translucency

thickness. Taiwan J Obstet Gynecol 2010;49:133e8.

[9] Makrydimas G, Souka A, Skentou H, Lolis D, Nicolaides K. Osteo-

genesis imperfecta and other skeletal dysplasias presenting with

increased nuchal translucency in the first trimester. Am J Med Genet

2001;98:117e20.

[10] Buisson O, Senat MV, Laurenceau N, Ville Y. Update on prenatal

diagnosis of osteogenesis imperfecta type II: an index case report diag-

nosed by ultrasonography in the first trimester. J Gynecol Obstet Biol

Reprod 2002;31:672e6.

[11] Viora E, Sciarrone A, Bastonero S, Errante G, Botta G, Franceschini PG,

et al. Increased nuchal translucency in the first trimester as a sign of

osteogenesis imperfecta. Am J Med Genet 2002;109:336e7.

[12] Viora E, Sciarrone A, Bastonero S, Errante G, Botta G, Franceschini PG,

et al. Osteogenesis imperfecta associated with increased nuchal



318 C.-P. Chen et al. / Taiwanese Journal of Obstetrics & Gynecology 51 (2012) 315e318
translucency as a first ultrasound sign: report of another case. Ultrasound

Obstet Gynecol 2003;21:200e2.

[13] Cho F-N, Kan Y-Y, Chen S-N, Yang T-L, Hsu P- H. Osteogenesis

imperfecta associated with first trimester ventriculomegaly as an early

ultrasound sign. Prenat Diagn 2005;25:519e20.
[14] Aerts M, Van Holsbeke C, de Ravel T, Devlieger R. Prenatal diagnosis of

type II osteogenesis imperfecta, describing a new mutation in the

COL1A1 gene. Prenat Diagn 2006;26:394.

[15] Hsieh CT-C, Yeh G-P, Wu H-H, Wu J-L, Chou P-H, Lin Y- M. Fetus with

osteogenesis imperfecta presenting as increased nuchal translucency

thickness in the first trimester. J Clin Ultrasound 2008;36:119e22.
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