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Introduction

Isolated fetal femoral fracture is a rare event during fetal life.
To the best of our knowledge, only seven cases have been
reported in literature.1 Maternal trauma, skeletal dysplasias,
and metabolic disorders are the possible etiologies. We
report the first case of malignant infantile osteopetrosis as
an etiology for isolated femoral fracture in the fetus unveiled
by genetic testing.

Case Report

A 27-year-old primigravida was referred for a mid-trimester
fetal anomaly scan at 21 weeks of gestation. The nuchal
translucencyscanat12weekswasnormal.Aneuploidyscreen-
ing for Down syndrome was negative. She had no remarkable

medical or surgical history. She is in a third-degree consan-
guineousmarriage and therewas no significant family history.

An ultrasound revealed a single viable fetus with fetal
growth appropriate for gestational age. Detailed fetal ana-
tomical evaluation done as per the current International
Society of Ultrasound in Obstetrics & Gynecology (ISUOG)
guidelines was normal except for a discontinuity in the mid-
shaft of the right femur with callus formation suggestive of
fracture; therewas no bowing and the left femur was normal
(►Fig. 1). Detailed skeletal evaluation showed that all other
long bones appeared normal in length, contour, and echo-
genicity. The cranium, spine, and ribs were normal. Femur to
foot length and thoracic to abdominal circumference ratios
were within normal limits.

The family was extensively counseled regarding the pos-
sible etiologies and a pediatric orthopaedic consultationwas
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Abstract Malignant infantile osteopetrosis is a rare case of isolated fetal femoral fracture, a
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offering new insights into prenatal manifestations of skeletal dysplasias.
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suggested. The family opted for genetic testing and amnio-
centesis was performed; the sample was sent for whole
exome sequencing that revealed a homozygous missense
variation in exon 19 of the CLCN7 gene, suggesting a likely
pathogenic variant associated with osteopetrosis. Post-test
counseling was done and the couple chose to terminate the
pregnancy but declined fetal autopsy. Parental carrier
screening was done and both the parents were found to be
carriers of the mutation in the exon 19 of the CLCN7 gene.

Discussion

Long bone evaluation is a vital part of the routine mid-
trimester fetal anomaly scan. For accurate imaging, the beam
needs to be perpendicular to the bone axis2 and measure-
ment should only include the diaphysis. Assessment should
include presence, length, contour, and echogenicity of all
three segments of both upper and lower limbs. Limb abnor-
malities include absence, shortening, altered shape, fracture,
and increased or decreased echogenicity of bones.

Antenatal long bone fractures are uncommon with the
femur being the most commonly involved. Maternal trauma,
skeletal dysplasias like osteogenesis imperfecta (OI), and
campomelic dysplasia andmetabolic disorders such as hypo-
phosphatasia are the differential diagnoses. OI is the most

common skeletal dysplasia associated with intrauterine long
bone fracture that usually presents with bowing and short-
ening of bones, decreased thoracic circumference, multiple
intrauterine fractures, and decreased mineralization of the
cranium and spine.

In literature, five out of seven fetal femoral fractures have
been labeled as spontaneous after ruling out other etiologies
based on history and postnatal follow-up in some cases
(►Table 1). Genetic testing was done by Raabe et al and
Tetla et al which had normal results.1,3

This case is the eighth case of isolated fetal femoral
fracture reported in literature and the first case of osteopet-
rosis presenting as an isolated fetal femoral fracture.

Osteopetrosis is a rare sclerosing skeletal dysplasia charac-
terized by failure of osteoclasts that are responsible for bone
resorption.4 This results in osteosclerosis with bony fragility,
marrow failure resulting in pathological fractures, pancytope-
nia, hepatosplenomegaly, and cranial neuropathies.

At least 10 genetic mutations have been associated with
osteopetrosis that can be inherited through autosomal domi-
nant, recessive, or X-linked traits. The autosomal recessive form
is the most severe but least common (1:250000) and the
dominant formis the least severebutmostcommon (1:20000).5

Autosomal recessive osteopetrosis (ARO), also known as
malignant infantile form of osteopetrosis, is caused by loss of
function mutations in TCIRG1, CLCN7, OSTM1, PLEKHM1,
and SNX10 genes resulting in an osteoclast rich version,
presenting within thefirst 2 years of life.5 TCIRG1 is themost
commonly affected gene in ARO. In our case, CLCN7 gene
coding for chloride channel 7 was affected, thereby resulting
in defective acidification of the ruffled border of osteoclasts.
CLCN7 mutations have been identified in both autosomal
recessive and dominant forms, displaying varying degrees of
severity, ranging from lethal to asymptomatic and can show
evidence of neurodegeneration in recessive form.6

To date, around eight cases of osteopetrosis have been
antenatally diagnosed; all of them had at least one postna-
tally diagnosed index case (affected sibling/family member).
Antenatally reported findings include communicating hy-
drocephalus, ventriculomegaly, and hyperechogenicity of
bones and calvaria. Postnatal identification of a genetic locus
in a cohort of multiple osteopetrosis cases in four

Fig. 1 Ultrasound image showing discontinuity in mid-shaft of right
femur with surrounding callus formation.

Table 1 Review of cases of isolated fetal femoral fracture

Author Gestational age
at detection

Management and outcome

Senanayake et al 20039 26 wk Genetic testing not done, follow-up upto 6 years—surgical correction of limb
length discrepancy (3 cm)

Arioz et al 200810 34 wk Genetic testing not done, follow-up—not reported

Hwang et al 200911 23 wk Genetic testing not done, follow-up—normal upto 9 months

Raabe et al 20133 20 wk, 5 d Normal karyotype,mutation in COL1A1 and COL1A2 excluded, follow-up—normal

Sahin et al 201412 25 wk Genetic testing not done, follow-up—not reported

Yu et al 201813 19 wk Genetic testing not done, follow-up—not reported

Tetla et al 20211 21 wk CGH array—normal, follow-up—normal (several months—duration not
mentioned)
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interrelated families led to the performance of genetic
testing by Kapelushnik et al in seven pregnancies as early
as 2001; two fetuses were found to be affected.7 Mistri et al
diagnosed a heterozygous carrier state in the antenatal
period due to a known homozygous nonsense mutation of
TCIRG1 gene affected sibling.8

In contrast, our case had neither a preceding index case
nor a family history suggestive of skeletal dysplasias nor any
reported ultrasound features of osteopetrosis (►Table 2). It
also highlights the importance of genetic testing before
labeling fetal femoral fractures as idiopathic.

Conclusion

Skeletal dysplasias are the most common cause of fetal frac-
tures. This case shows the importance of genetic testing in
cases of isolated fetal fractures. Genetic counseling should be
offered to all such cases thatwill help in accurate diagnosis and
aid in risk prediction for subsequent pregnancies. Malignant
infantile osteopetrosis is a rare autosomal recessive disorder
that canpresentprenatallyasan isolated fetal femoral fracture.
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