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ABSTRACT
Hypophosphatasia is a skeletal dysplasia caused by mutations in the ALPL gene
that impair bone mineralization. The nonspecific nature of ultrasound findings and
their overlap with other skeletal dysplasias make prenatal diagnosis challenging.
We report the case of a 37-year-old pregnant woman at 20 weeks’ gestation with
ultrasound findings suggestive of severe skeletal dysplasia with suspected lethality.
Amniocentesis showed a normal prenatal karyotype. A cesarean section was
performed at 38 weeks, resulting in a live newborn with micromelia and a hypoplastic
thorax. Postnatal studies revealed decreased alkaline phosphatase levels, and
genetic testing identified a homozygous ¢.892G>A p.(Glu298Lys) mutation in the
ALPL gene, confirming the diagnosis of prenatal hypophosphatasia.
Keywords: Hypophosphatasia; Prenatal Diagnosis; Ultrasonography, Prenatal;
Osteochondrodysplasias.

RESUMEN

La hipofosfatasia es una displasia ésea causada por mutaciones en el gen ALPL
que afectan la mineralizacion 6sea. La inespecificidad de los hallazgos ecograficos
y Su superposiciéon con otras displasias 6seas dificultan el diagnéstico prenatal.
Se presenta el caso de una gestante de 37 afios con embarazo de 20 semanas y
hallazgos ecograficos sugestivos de displasia 6sea severa con sospecha de letalidad.
Se realizd amniocentesis con cariotipo prenatal normal. Se realiz6 cesarea a las 38
semanas, obteniéndose un recién nacido vivo con micromelia y térax hipoplasico.
Los estudios postnatales evidenciaron fosfatasa alcalina disminuida y el analisis
genético confirmé una mutaciéon homocigota c.892G>A p.(Glu298Lys) en el gen ALPL,
estableciendo el diagnéstico de hipofosfatasia prenatal.

Palabras clave: Hipofosfatasia; Diagnostico Prenatal; Ultrasonografia Prenatal;
Displasias Oseas.

INTRODUCTION

Bone dysplasias represent a heterogeneous group of genetic disor-
ders that impair the development of osteochondral tissue and are
classified into more than 400 subtypes™. Within this group is hy-
pophosphatasia (HPP), an inherited metabolic disorder caused by
mutations in the ALPL gene that result in decreased activity of tis-
sue-nonspecific alkaline phosphatase (TNAP).

Deficiency of this enzyme leads to the accumulation of inorganic
pyrophosphate (PPi), an inhibitor of bone mineralization, which in-
terferes with proper bone formation and contributes to its muscu-
loskeletal and systemic manifestations®.

HPP presents a broad clinical spectrum ranging from severe prena-
tal forms to mild phenotypes diagnosed in adulthood. It can result
from de novo mutations or from autosomal dominant or recessive
inheritance of the ALPL gene. The perinatal form is rare and is esti-
mated to occur in one in every 100,000 to 300,000 live births®. The
prognosis depends on the severity of the disease and the respirato-
ry compromise associated with pulmonary hypoplasia.

The objective of this article is to present the clinical case of a fetus
with severe bone dysplasia, with ultrasound findings suggestive of
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lethality and a postnatal diagnosis of prenatal
hypophosphatasia, describing the ultrasound
findings and the diagnostic process to con-
tribute to the existing literature on this rare
condition.

CLINICAL CASE

A 37-year-old primigravida at 20 weeks’ gesta-
tion was referred to the Central Military Hos-
pital in Bogotd, Colombia—a referral center
for maternal-fetal medicine—for a detailed
anatomical ultrasound following a previous
finding of short long bones on an ultrasound
performed at 18 weeks. Neither the patient
nor her partner had a personal or family his-
tory of genetic disorders or consanguinity. No
first-trimester ultrasound was available, and
the prenatal tests performed during the first
trimester were within normal limits. On phys-
ical examination, the patient was asymptom-
atic upon admission, with vital signs within
normal limits. The gynecological and obstet-
ric examination revealed no pathological find-
ings, with a pregnant uterus, uterine height
consistent with gestational age, and a single
live fetus in cephalic presentation.

A detailed prenatal ultrasound revealed a fe-
tal head with mild dolichocephaly, a cephalic

index of 73%, preserved bone mineralization
of the cranial vault, and brain development
within normal parameters. Thoracic assess-
ment showed a chest circumference at the
25th percentile during the second trimester,
decreasing to a value below the 5th percentile
in the third trimester. The fetal heart showed
no structural abnormalities, with a cardiac
circumference-to-thoracic circumference ra-
tio greater than 0.6 in the third trimester. Mi-
cromelia was evident in the extremities, with
dysplastic long bones (femur, tibia, fibula, hu-
merus, ulna, and radius), with lengths below
the 1st percentile and angulation of the femur,
humerus, and tibia. Bone echogenicity was
preserved, with no evidence of hypomineral-
ization. The hands and feet showed no mal-
formations, and fetal movements were within
normal limits. Given the ultrasound findings
suggesting a diagnosis of severe bone dys-
plasia with ultrasound criteria indicative of le-
thality, the differential diagnoses considered
were osteogenesis imperfecta type Il, thana-
tophoric dysplasia, and achondrogenesis. An
invasive test for aneuploidies using G-band-
ing karyotyping was indicated; the fetus was
found to be euploid 46,XX. The absence of
hypomineralization, coupled with the un-
availability of a prenatal panel for bone dys-
plasias, made it difficult to establish a specific

FIGURE 1. PRENATAL ULTRASOUND: MICROMELIA IS EVIDENT, WITH DYSPLASTIC LONG BONES (FEMUR, TIBIA, FIBULA, HUMERUS, ULNA, AND RADIUS) THAT
ARE SHORTENED AND BOWED (WHITE ARROW ON THE FEMUR, HUMERUS, AND TIBIA),' BONE ECHOGENICITY IS PRESERVED.
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FIGURE 2: X-RAY OF THE EXTREMITIES IN NEWBORNS: A. VWIDENING AND LACK OF OSSIFICATION OF THE METAPHYSES AND PROXIMAL EPIPHYSES OF THE
HUMERUS, RADIUS, AND ULNA; DECREASED BONE DENSITY. B. VWIDENING AND ABSENCE OF OSSIFICATION OF THE METAPHYSES AND PROXIMAL EPIPHYSES
OF THE FEMUR, TIBIA, AND FIBULA; CURVATURE OF THE MID-SHAFT OF THE FEMUR (WHITE ARROWS),' DECREASED BONE DENSITY. C. PHENOTYPIC MANI-

FESTATIONS OF A NEWBORN WITH PRENATAL HYPOPHOSPHATASIA.

diagnosis during gestation. Complementary
ultrasound studies included fetal echocardi-

ography, which was normal; third-trimester
neurosonography, showing adequate ossifi-
cation of the skull and normal ultrasound-de-
tected neurodevelopment of the central ner-
vous system.

Given the suspicion of skeletal dysplasia, mul-
tidisciplinary counseling was provided to the
patient and her family, including evaluations
by psychiatry, psychology, and social work,
with a discussion of the fetal prognosis and
management options in accordance with cur-
rentlegislation. The pregnancy continued with
maternal-fetal medicine follow-up through
serial obstetric ultrasounds and assessment

of fetal well-being during the third trimester,
which was performed using a biophysical pro-
file and serial fetoplacental Doppler studies,
with no evidence of changes in the fetal he-
modynamic pattern. At 38 weeks, the patient
went into labor with regular uterine contrac-
tions, and a cesarean section was performed
at the mother’s request, resulting in the deliv-
ery of a live female newborn weighing 3,205
g, measuring 47 cm in length, and with an AP-
GAR score of 8/9/9.

After birth, the newborn required hospitaliza-
tion in the neonatal intensive care unit with
noninvasive ventilatory support due to re-
spiratory distress; a physical examination re-
vealed a prominent forehead, an arched pal-
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ate, and shortened limbs. Radiological studies
showed decreased bone density, widening of
the metaphyses and proximal epiphyses of
the long bones, and bowing of the femurs.
Laboratory tests revealed decreased levels of
alkaline phosphatase. Genetic testing using
an NGS panel for skeletal dysplasias identified
a homozygous pathogenic variant ¢.892G>A
p.(Glu298Lys) in the ALPL gene, confirming
the diagnosis of perinatal hypophosphatasia.
During hospitalization, the patient received
multidisciplinary care, including evaluations
by neonatology, pediatrics, and genetics, as
well as support services from the neonatal in-
tensive care unit NICU, followed by discharge
and outpatient follow-up.

DiscussioN

Hypophosphatasia is a rare genetic disorder
caused by mutations in the ALPL gene that
result in a deficiency of tissue-nonspecific al-
kaline phosphatase, an enzyme essential for
bone mineralization®. This disorder leads to
the accumulation of inorganic pyrophosphate
and other substrates that inhibit normal bone
formation®. More than 400 mutations in the
ALPL gene have been described, which ex-
plains the wide clinical variability of the dis-
ease, ranging from severe prenatal forms to
mild presentations diagnosed in adulthood®.

Prenatal suspicion of the condition usually
arises from ultrasound findings consistent
with bone dysplasia, generally identified
during the second or third trimester of preg-

nancy®®. Among the most common findings
are bone hypomineralization, cranial defor-
mities, decreased chest circumference, short-
ening and angulation of the long bones, and,
in some cases, intrauterine fractures®®. How-
ever, these findings are not unique to hypo-
phosphatasia and can be observed in multiple
skeletal dysplasias, which complicates prena-
tal etiological characterization”®,

The literature on the prenatal diagnosis of
hypophosphatasia is limited. Tongsong et al.
described a case diagnosed in the second tri-
mester in which ultrasound revealed severe
shortening of the limbs and reduced bone
ossification—findings suggestive of severe
skeletal dysplasia consistent with congenital
hypophosphatasia®. These findings are com-
parable to those observed in our case, where
the presence of micromelia and abnormalities
in the morphology of the long bones initially
suggested severe skeletal dysplasia.

During the first trimester, ultrasound findings
are typically nonspecific, although increased
nuchal translucency has been reported in
the absence of major structural anomalies®.
Starting in the second trimester, more evident
findings can be identified, such as micromelia,
angulation of the long bones, and a hypoplas-
tic thorax—the latter associated with a poor
prognosis due to the risk of pulmonary hypo-
plasiat®.

Fetal skeletal dysplasias constitute a group of
disorders characterized by great genetic and

TABLE 1. COMPARATIVE TABLE OF VALUES INDICATING SUSPECTED LETHAL BONE DYSPLASIA AND ULTRASOUND FINDINGS IN THE SECOND AND THIRD

TRIMESTERS AND IN NEWBORNS.

Values that determine
lethal skeletal dysplasia

Measurements

Ultrasound III trimester

Ultrasound II trimester

Ultrasound findings II, Il trimester and newborn

WeeRs of Gestation
Femur length
abdominal circumference
Thoracic circumference

Severe micromelia Present

Poor bone mineralization Present

Thoracic circumference Lower percentile 5

Thoracic/abdominal circumference ratio <08

Cardiac/thoracic circumference ratio >06

Femur length/abdominal circumference ratio <016
Severe polyhydramnios and/or fetal hydrops Present
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Ultrasound Markers of Lethal Bone Dysplasia

20 WeeRs
19.9 mm, < percentile |
146 mm
133 mm, percentile 25-50

34 Weeks
44,8 mm, < percentile |
312mm
225 mm, percentile 25-5

Present Present
Absent Absent
Absent Present
0.9 Absent 0.7 Present
0.50 Absent 0.64 Present
0.13 Present 0.14 Present
Absent Absent
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phenotypic heterogeneity®. In some cases,
prenatal diagnosis can be confirmed through
molecular testing of amniotic fluid. Popa-To-
direnchi et al. reported a case in which target-
ed genetic analysis of amniocytes identified
a pathogenic variant in the ALPL gene during
pregnancy‘?; however, the availability of pan-
els for prenatal skeletal dysplasias is limited,
they are costly, and prenatal results may be
delayed, which limits timely prenatal clinical
decisions

The prenatal diagnosis of hypophosphatasia
remains a challenge due to its phenotypic
variability and the overlap of ultrasound find-
ings with those of other skeletal dysplasias‘".
In our case, the absence of evident hypomin-
eralization and the lack of timely access to
prenatal genetic testing for bone dysplasias
made specific characterization during preg-
nancy difficult; therefore, the definitive diag-
nosis was established in the postnatal period
based on phenotypic findings, radiological
studies, and complementary genetic testing.

CoNCLUSION

Prenatal hypophosphatasia is a rare condition
for which a diagnostic suspicion arises based
on ultrasound findings of fetal bone dyspla-
sia. However, due to the clinical variability of
the disease, these findings are nonspecific
and may overlap with other forms of skeletal
dysplasia.

The described ultrasound findings include
increased nuchal translucency in the first
trimester and, beginning in the second tri-
mester, bone hypomineralization, dysplastic
bones, angulation of long bones, micromelia,
and hypoplastic thorax.

Given the nonspecific nature of prenatal find-
ings, a multidisciplinary approach is essen-
tial; this should include detailed ultrasound
evaluation, genetic counseling, and planning
for postnatal evaluation at referral centers to
achieve an accurate etiological characteriza-
tion and to properly guide perinatal manage-
ment and counseling. This report contributes
to the existing literature on prenatal hypo-
phosphatasia and highlights the importance
of considering this condition within the differ-
ential diagnosis of fetal skeletal dysplasias.
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