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Introduction

Fetal split hand foot malformation (SHFM) syndrome, also
known as ectrodactyly, is a rare genetic disorder character-
ized by the absence ormalformation of the central rays of the
hands and/or feet.1 It is a heterogeneous condition with
variable clinical presentations and inheritance patterns.
The etiology of SHFM syndrome involves genetic and envi-
ronmental factors, making accurate diagnosis and genetic
counseling essential.2 Early prenatal diagnosis of SHFM is
crucial for providing relevant information to parents, offer-
ing genetic counseling, and enhancing understanding of
deformities, thus enabling appropriatemedical intervention.

Case Report

We present the case of a 33 year old primigravida woman
who conceived after 5 years of nonconsanguineousmarriage.

She came to us at approximately 22 weeks of her pregnancy
and underwent a routine mid trimester ultrasound exami-
nation. She had no previous scans. The patient had no family
history of congenital anomalies. The ultrasound revealed
bilateral limb anomalies characterized by the absence of a
few phalanges (central rays) of both hands and feet, consis-
tent with the diagnosis of fetal SHFM syndrome. The remain-
ing digits also appeared abnormal in structure and length. No
other associated anomalies were detected in the fetus.
Ultrasound images are presented here to demonstrate the
key features of the case in two dimensional mode (►Fig. 1A

and B), four dimensional volume contrast imaging A plane
skeletal mode (►Fig. 2A and B), and three dimensional
surface rendering mode (►Fig. 3A and B).

The utilization of ultrasound imaging in the diagnosis of
fetal SHFM is crucial. The images provide valuable visual
evidence of the limb anomalies, aiding in accurate diagnosis.
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Abstract Fetal split hand foot malformation (SHFM) syndrome is a rare congenital disorder
characterized by developmental abnormalities of fingers and/or toes, resulting in a split
appearance. SHFM is sporadic and shows mainly autosomal dominant inheritance with
variable clinical presentation. Prenatal diagnosis plays a crucial role in themanagement
and in counseling of affected families. In this case report, we present the diagnosis of
SHFM through ultrasound imaging and genetic testing in a primigravida, along with
post abortal fetal findings. The aim was to highlight the importance of early detection
during routine ultrasound and genetic counseling for appropriate understanding and
management of this rare limb condition.
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Ultrasound allows for the early detection of limb malforma-
tions and facilitates appropriate counseling for affected
families. Furthermore, the detailed ultrasound assessment
enables a comprehensive evaluation of the extent and sever-
ity of limb involvement, which guides the subsequent man-
agement strategy and long term prognosis.

Further investigations, including genetic testing and
counseling, were initiated to confirm the diagnosis and
provide appropriate management options.

To confirm the suspected diagnosis of SHFS, the patient
underwent genetic testing. Amniocentesis was performed to
obtain amniotic fluid for whole exome sequencing. Fetal
deoxyribonucleic acid was extracted, and targeted genetic
sequencing was performed to identify mutations in genes
associated with SHFS, including the TP63 gene. Genetic
analysis confirmed a heterozygous variant in the TP63
gene of unknown significance. The mutation variant of
TP63, 926A>G, Asn309Ser (►Fig. 4) is predicted as damag-
ing. This gene encodes a member of the p53 family of
transcription factors, and it is well known that mutations

in this gene are associated with SHFM, among other genetic
disorders.3,4 The parents got recommendations from a ge-
netic counselor for undergoing parental genetic testing
based on the genetic report. They denied the same, because
of financial constraints.

All possible options for postnatal treatment were pre-
sented to them and counseled in a nondirective, nonjudg-
mental way. The final decision by the parents was to go for
termination, noting that all four limbs were involved and
surgical correction with complete functional recovery can-
not be guaranteed, apart from the financial liability associ-
ated with the treatment. Termination was done by the local
referring doctor before the completion of 24 weeks after
obtaining the necessary informed consent.

Post Abortal Findings

Following the termination of pregnancy, gross examination
of the fetal limbs (►Fig. 5A–D) revealed bilateral absence of
the central digits (digits II–III) in both hands and feet,

Fig. 1 Two dimensional (2D) ultrasound image revealing the absence of central phalanges in fetal hand (A) and in fetal foot (B).

Fig. 2 Four dimensional volume contrast imaging (4D VCI) skeletal mode ultrasound showing loss of central 2 digits and syndactyly of 4th and
5th digits in fetal hand with very short proximal phalanges in remaining digits (A) and cleft foot with syndactyly of 1st and 2nd toes along
with absent proximal phalanges (B).
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consistent with the prenatal ultrasound findings. Visual
examination also confirmed syndactyly and short distal
phalanges, as seen in prenatal ultrasound imaging of both
the hands and feet.

Discussion

Fetal SHFM is a rare limb abnormality with an estimated
incidence of 1 in 90,000 births,3 although the incidence
varies as per different medical literatures. It is a genetically
heterogeneous condition that can be inherited in an autoso-
mal dominant, autosomal recessive, or X linked manner and
can occur sporadically.4 Several genes have been associated
with SHFM, including TP63, WNT10B, and DLX5, among
others.5 This is a rare condition with high complexity due
to the clinical variability and sometimes unpredictable ge-
netic inheritance observed in the affected individuals.6

According to genetic features, 12 different types of SHFM
have been classified and linked to genetic aberrations in
different human chromosomes.6 Prenatal diagnosis is crucial
for appropriate counseling, as it allows families to make
informed decisions regarding pregnancy management and
potential treatment options. Prenatal diagnosis of SHFM is
typically based on ultrasound findings, which may include
the absence or malformation of the central digits. In cases
where the diagnosis is uncertain, genetic testing can provide

confirmation and identify the specific genetic mutation
involved.

Prenatal ultrasound has limitations in accurately detect-
ing SHFM during early gestation. However, a thorough ex-
amination at 18 to 22 weeks of gestation can usually reveal
the characteristic findings. Suspicion for SHFMmay be there
if the following features are found during routine fetal
ultrasound examination:

1. Absence of one or more fingers or toes.
2. Splitting or having cleft of the hand or foot, resulting in a

“lobster claw” appearance.
3. Malformation or fusion of fingers or toes.
4. Differences in the size or shape of the fingers or toes.

The absence or malformation of the central digits and the
preservation of the lateral digits are important clues to
diagnosing SHFM. Prenatal diagnosis allows parents to
make informed decisions regarding their pregnancy,

Fig. 3 (3D) ultrasound surface rendering mode showing typical cleft
appearance of fetal hand (A) and fetal foot having “crab”-like ap-
pearance (B).

Fig. 4 The (WES) report showing relevant mutation of TP63 gene related to split hand/foot malformation.

Fig. 5 (A) Right hand of abortus. (B) Left hand of abortus. (C) Right
foot of abortus. (D) Left foot of abortus.
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including potential interventions and the need for special-
ized medical care after birth.

Post birth reconstruction of affected limb deformities is
themainstay of the therapeutic approach. The success rate of
reconstructive surgery for SHFM can vary based on individ-
ual factors, severity of malformations, and the specific
surgical procedures performed and thus outcomes can differ
significantly.

Success rates depend on the type of SHFM, the extent of
limb involvement, and the patient’s overall health. Recon-
structive surgical closure of the central cleft is often per-
formed to improve hand and foot function. Creating
functional spaces between digits can enhance dexterity
and the creation of functional digits (fingers or toes) is
done using available tissue. Early surgical interventions
contribute to better functional outcomes. Hand and foot
physiotherapy is part of the rehabilitation process. Psycho-
logical support is essential.7,8

The inclusion of post abortal findings in this case report
provides additional insights into the appearance of limbs
associated with SHFM. Genetic counseling is an essential
component of diagnosis for SHFM. In our case, the identifi-
cation of a heterozygous variant in the TP63 gene reveals the
genetic basis of the condition. Genetic counseling was pro-
vided to the parents, explaining the inheritance pattern,
recurrence risk in future pregnancies, and the availability
of prenatal genetic testing options.

Conclusion

Fetal SHFM syndrome is a rare congenital limb deformity
with significant physical and psychological implications for
affected individuals and their families. Diagnosis in early

pregnancy is crucial for appropriate counseling andmanage-
ment. Ultrasound is the main imaging modality for prenatal
diagnosis with the need for a high index of suspicion for this
rare condition. Genetic testing and counseling should be
offered to affected families to determine the underlying
genetic cause and facilitate informed decision making re-
garding future pregnancies. More research is warranted to
improve our understanding of the pathogenesis, diagnosis,
and treatment options for this rare condition.
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