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Abstract

Microdeletions in chromosomal region 7p22.1, which include the
ACTB gene and may lead to the onset of Baraitser Winter Cerebrofron-
tofacial Syndrome (BCFF), have a very low incidence, and its prenatal
diagnosis is even more uncommon. Ultrasound findings, according to
reported cases, may include abnormalities in the brain, face, abdomen,
heart, and limbs. Given the limited documentation of this syndrome at

the prenatal level, we present a case of prenatal diagnosis to strength-
en the potential fetal phenotypic spectrum through ultrasound.
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Introduction

Microdeletions involving the chromosomal region 7p22.1
are extremely rare. A critical region of 0.37 Mb has been pro-
posed within this locus, encompassing the genes FBLX18, ACTB,
FSCN1, RNF216, and ZNF815. However, most authors consider
the haploinsufficiency of the ACTB gene to be responsible for
the clinical manifestations associated with microdeletions in
this region [1]. The Baraitser-Winter Cerebrofrontofacial Syn-
drome (BWCFF) is an infrequent disorder characterized by mul-
tiple congenital anomalies, caused by a pathogenic variant in
either the ACTB gene (7p22) or the ACTG1 gene (17g25), both
of which act through an abnormal gain-of-function mechanism.
These genes encode cytoskeletal proteins, namely -actin and
y-actin [2]. To date, as far as we are aware, only six cases with
prenatal diagnosis have been reported globally [3-8]. The aim
of this article is to expand the phenotypic spectrum of the syn-
drome, presenting a case report of a prenatal diagnosis involv-
ing a deletion of the 7p22.1 region that includes the ACTB gene.
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Case report

This is a 37-year-old female patient, who was admitted for a
detailed fetal anatomical ultrasound at 22.3 weeks of gestation.
The patient denies any significant personal or family medical
history. Regarding her obstetric history, she has experienced a
spontaneous early miscarriage and two previous term pregnan-
cies, both uncomplicated and resulting in vaginal deliveries with
appropriate birth weights for gestational age. Both children are
currently growing healthy. Her current pregnancy was con-
ceived spontaneously with a new partner. As for other paraclini-
cal follow-ups during her pregnancy, infection and HIV profiles
were negative, and routine prenatal laboratory tests showed
no abnormalities. The patient underwent a genetic screening
ultrasound, which indicated a low risk for chromosomal abnor-
malities, with a nuchal translucency of 2.4 mm, the presence of
a nasal bone, and no other relevant findings. In the anatomical
ultrasound, the fetus was found to be growing at the 22" per-
centile, with a head circumference at the 4 percentile (Z score
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-1.8). Additionally, bilateral cleft lip and palate were observed,
along with the presence of a central prolabium, a flat facial pro-
file, and a broad nasal base (Figure 1). Due to the findings on
this ultrasound, an invasive genetic study was recommended,
including amniocentesis for G-banding karyotyping, FISH, and
Comparative Genomic Hybridization (CGH) microarrays with
SNP analysis, which was performed at 25.4 weeks of gestation.
The report from the Comparative Genomic Hybridization (CGH)
microarray with SNP analysis revealed a 342 kb microdeletion
affecting the chromosomal region 7p22.1, classified as likely
pathogenic. This deletion involves 10 HGNC genes and 5 OMIM
reference genes, including the ACTB gene: Arr [GRCh38] 7p22.1
(5340111_5682145) x1. A critical region of 0.37 Mb was identi-
fied, encompassing the genes FBLX18, ACTB, FSCN1, RNF216,
and ZNF815P. In a follow-up obstetric ultrasound, in addition to
the facial defect, microcephaly was noted with a head circum-
ference below the percentile 2. The patient was evaluated in a
maternal-fetal medicine consultation, and the results of the ge-
netic study were explained to the parents at 34.4 weeks of gesta-
tion. The potential prognoses for the fetus were discussed, and
the patient was referred to genetic counseling. At 34.5 weeks of
gestation, the patient presented to a tertiary-level hospital re-
questing a voluntary pregnancy termination under the current
legal framework in the country. She was admitted to initiate the
termination protocol and was assessed by a multidisciplinary
team, including counseling for the patient and her partner. The
patient underwent a fetal asystole protocol at 36 weeks fol-
lowed by induction of labor. A male fetus was delivered, with an
APGAR score of 0 at both the first and fifth minutes. In addition
to the bilateral cleft lip and palate, a flat facial profile, low-set
ears with folded helix, apparent hypertelorism with long eye-
lashes, and a bulbous, broad-based nose were noted (Figure 2).
Both the placenta and the fetus were sent for pathological ex-
amination, which revealed no other relevant findings.
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Discussion

There are few reports of microdeletions involving the 7p22.1
region, and since this region affects several genes, it is challeng-
ing to establish a clear genotype-phenotype correlation. How-
ever, pathogenic variants affecting the ACTB gene and ACTB
haploinsufficiency, which are implicated in Baraitser-Winter
Cerebrofrontofacial Syndrome (BWCFF), may be responsible
for the clinical features observed in patients with this micro-
deletion [9]. Given the limited prenatal reports of 7p22.1 mi-
crodeletion involving the ACTB gene, fetal ultrasound findings

\ flgure 2: Clinical image Y,
have been scarcely described. The purpose of this case report
is to document and expand the phenotypic spectrum observ-
able in utero. BWCFF was first described by Baraitser and Win-
ter in 1988, following the presentation of three patients with
coloboma, ptosis, hypertelorism, telecanthus, intellectual dis-
ability, and short stature. Since then, additional cases have been
reported, including prenatal findings in the first trimester, such
as increased nuchal translucency [6]. In follow-up ultrasounds,
including anatomical ultrasounds, cerebrofacial abnormalities
are the most characteristic, with mild ventriculomegaly, retrog-
nathia, hypertelorism, flat facial profile, and cleft lip and/or pal-
ate being commonly observed [10,11]. Abdominal findings such
as omphalocele, absence of the gastric bubble, hydronephrosis,
and cystic kidneys have been documented [4-6]; cardiac find-
ings, such as pulmonary stenosis, have recently been reported
[5]; polyhydramnios [12] and clubfoot have also been described
[3-13]. Postnatal additional findings in the cranial region include
microcephaly, agenesis or hypoplasia of the corpus callosum,
pachygyria, cerebellar hypoplasia, and ventriculomegaly [14].
In the facial region, findings such as coloboma, hypertelorism,
highly arched eyebrows, long eyelashes, broad nasal base, and
thin lips are commonly noted. Cardiovascular involvement may
include ventricular septal defects, tricuspid regurgitation, bicus-
pid aortic valve, aortic and pulmonary stenosis [13]. Neurode-
velopmental impairment manifests with cognitive delay, senso-
rineural hearing loss, epilepsy, and pachygyria. Other reported
findings include short stature, delayed growth velocity, pectus
excavatum, inguinal hernia, ectopic or duplicated kidneys, and
cryptorchidism [1-13]. In our case, the postnatal abnormal
findings were primarily craniofacial, including bilateral cleft lip
and palate, flat facial profile, and broad nasal base, along with
postnatal findings of low-set ears with folded helix and appar-
ent hypertelorism with long eyelashes. In this article, we pres-
ent the case of a prenatal diagnosis of a microdeletion in the
7p22.1 genetic region, which includes the ACTB gene and is
responsible for Baraitser-Winter cerebrofrontofacial syndrome.
We describe the fetus phenotypically through ultrasound and
subsequently correlate the postnatal findings. This is a highly
challenging prenatal diagnosis, which in our case, was made
through Comparative Genomic Hybridization (CGH) microarray
with SNP analysis, however, most of the other documented cas-
es were diagnosed through exome sequencing. Following the
results of the genetic study, genetic counseling becomes crucial
regarding prognosis, management, the possibility of voluntary
pregnancy termination depending on the country’s legislation,
and ultimately, considerations for a future pregnancy.
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Conclusion

The prenatal diagnosis of the 7p22.1 genetic microdeletion
and the mutation in the ACTB gene is highly challenging, with
very few cases reported to date. It presents with a broad phe-
notypic spectrum, both prenatally and postnatally, which we
aimed to further define with our report. However, the presence
of the described ultrasound findings detected prenatally should
prompt the recommendation for an invasive genetic study as
early as possible. This will provide parents with the most com-
prehensive information regarding prognosis, management, and
options for pregnancy termination in accordance with the legis-
lation of their country.
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the patient’s parents for their collaboration.

References

1. Shimojima K, Narai S, Togawa M, Doumoto T, Sangu N, et al.
7p22. 1 microdeletions involving ACTB associated with develop-
mental delay, short stature, and microcephaly. European journal
of medical genetics. 2016; 59(10): 502-6.

2. Palumbo O, Accadia M, Palumbo P, Leone MP, Scorrano A, et al.
Refinement of the critical 7p22. 1 deletion region: Haploinsuffi-
ciency of ACTB is the cause of the 7p22. 1 microdeletion-related
developmental disorders. European Journal of Medical Genet-
ics. 2018; 61(5): 248-52.

3. Papamichail M, Manolakos E, Papoulidis I, Siomou E, Eleftheria-
des A, et al. Prenatal diagnosis of Baraitser—Winter syndrome
using exome sequencing: Clinical report and review of literature.
European Journal of Medical Genetics. 2021; 64(11): 104318.

4, Aiyar L, Stumbaugh T, Hirata Gl, Chen B, Lau HL, et al. Prenatal
presentation in a patient with Baraitser-Winter cerebrofrontofa-
cial syndrome and a novel ACTB variant. Clinical Dysmorphology.
2019; 28(3): 162-4.

5. Wang M, Cabanillas MB, Schioppo D, Marchand K, Hacker M, et
al. Abstracts of the 34th World Congress on Ultrasound in Ob-
stetrics and Gynecology, 15-18 September 2024, Budapest, Hun-
gary. Ultrasound in obstetrics & gynecology: the official journal
of the International Society of Ultrasound in Obstetrics and Gy-
necology. 2024; 64: 288.

10.

11.

12.

13.

14.

Zhang K, Cox E, Strom S, Xu ZL, Disilvestro A, et al. Prenatal pre-
sentation and diagnosis of Baraitser-Winter syndrome using
exome sequencing. American Journal of Medical Genetics Part
A. 2020; 182(9): 2124-8.

Burrill N, Khalek N, Oliver E, DiCicco R, Moldenhauer J. P607:
Prenatal presentation of Baraitser-Winter syndrome: A new
lymphatic multiple congenital anomaly syndrome. Genetics in
Medicine Open. 2023; 1(1).

Burrill N, Crane H, Khalek N, Soni S, Wild KT, et al. Expansion of
the prenatal phenotype of Baraitser—Winter syndrome: Presen-
tation of two cases of multiple congenital anomaly syndrome.
American Journal of Medical Genetics Part A. 2024: 63719.

Baumann M, Beaver EM, Palomares-Bralo M, Santos-Simarro F,
Holzer P, et al. Further delineation of putative ACTB loss-of-func-
tion variants: A 4-patient series. Human mutation. 2020; 41(4):
753-8.

Drury S, Williams H, Trump N, Boustred C, GOSGene, et al.
Exome sequencing for prenatal diagnosis of fetuses with sono-
graphic abnormalities. Prenatal diagnosis. 2015; 35(10): 1010-7.

Di Donato N, Rump A, Koenig R, Der Kaloustian V, Halal F,
Sonntag K, et al. Severe forms of Baraitser—Winter syndrome
are caused by ACTB mutations rather than ACTG1 mutations.
European Journal of Human Genetics. 2014; 22(2): 179-83.

Verloes A, Di Donato N, Masliah-Planchon J, Jongmans M, Ab-
dul-Raman OA, et al. Baraitser-Winter cerebrofrontofacial syn-
drome: Delineation of the spectrum in 42 cases. European Jour-
nal of Human Genetics. 2015; 23(3): 292-301.

Rossi M, Guerrini R, Dobyns W, Andria G, Winter R. Characteriza-
tion of brain malformations in the Baraitser-Winter syndrome
and review of the literature. Neuropediatrics. 2003; 34(06): 287-
92.

Boissel S, Fallet-Bianco C, Chitayat D, Kremer V, Nassif C, et al.
Genomic study of severe fetal anomalies and discovery of GRE-
B1L mutations in renal agenesis. Genetics in Medicine. 2018;
20(7): 745-53.

www.jcimcr.org

Page 3



