
Beal’s syndrome (online mendelian 
Inheritance in Man® entry #121050), also 
known as congenital contractural arachno-

dactyly, is an autosomal dominantly inherited 
connective tissue disorder characterised by multiple 
flexion contractures, arachnodactyly, severe kypho-
scoliosis, abnormal pinnae and muscular hypoplasia.1,2 
The syndrome was first described in 1971 by Beal et 
al.3 This report describes a case of Beal’s syndrome 
with seizures as a potential feature. To the best of 
the authors’ knowledge, seizures have not previously 
been reported as a characteristic of Beal’s syndrome. 
This case also highlights the importance of genetic 
screening for family members of patients with 
Beal’s syndrome.

Case Report

A seven-year-old Omani male was admitted to the 
Sultan Qaboos University Hospital, Muscat, Oman, 

in 2014 with seizures. He had been born at full-
term gestation by Caesarean section due to non-
progression of the second stage of labour. At birth, he 
had a good Apgar score and his growth parameters 
were normal. There were no antenatal or perinatal 
concerns and no significant maternal illness or history 
of drug intake. However, as a newborn, contractures 
in both lower limbs were observed; these were treated 
by orthopaedic specialists with plaster of Paris cast 
applications. The patient’s developmental progress 
was appropriate for his age. He displayed delayed 
gross motor development and stood up late; however, 
his parents showed no concern and he began walking 
without support at 18 months. A hearing test was 
normal and a vision test showed a refractive error, 
for which he was prescribed glasses. The patient was 
in grade 1 at school and had no learning difficulties, 
although he experienced minor difficulties in holding 
his pen due to finger contractures. His mother 
reported that he had been bullied at school because 
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abstract: Congenital contractural arachnodactyly, commonly known as Beal’s syndrome, is an extremely rare 
genetic disorder caused by mutations in the fibrillin-2 (FBN2) gene located on chromosome 5q23. It is an autosomal 
dominant inherited connective tissue disorder characterised by a Marfan-like body habitus, contractures, 
abnormally shaped ears and kyphoscoliosis. We report a seven-year-old Omani male who presented to the Sultan 
Qaboos University Hospital, Muscat, Oman, in 2014 with seizures. He was noted to have certain distinctive facial 
features and musculoskeletal manifestations; he was subsequently diagnosed with Beal’s syndrome. Sequencing of 
the FBN2 gene revealed that the patient had a novel mutation which was also present in his mother; however, she 
had only a few facial features indicative of Beal’s syndrome and no systemic involvement apart from a history of 
childhood seizures. To the best of the authors’ knowledge, this is the first report of Beal’s syndrome with seizure 
symptoms as a potential feature.
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الملخ�ص: عنكبية الاأ�صابع التقفعية الخلقية والمعروفة اأي�صا با�صم متلازمة بيلز هو ا�صطراب وراثي نادر للغاية ت�صببه طفرات جينية في 
5q23. هذا المر�ض من ذوات ال�صفة ال�صائدة المتعلقة بالجهاز الن�صيجي ال�صام ويتميز  الجين فبريلين-FBN2( 2( على الموقع ال�صبغي 
ب�صمات ج�صمية م�صابهة لمتلازمة مارفان، من تقفع في الاأطراف واختلافات خلقية في الاأذن وتقو�ض في الظهر. نعر�ض في هذا التقرير 
اإكلينيكيا  الهيكلي و�صخ�ض  العمر جاء بت�صنجات وملامح وجه مميزة واأعرا�ض متعلقة بالجهاز  ال�صابعة من  حالة لطفل عماني ذكر في 
ت�صبهه في  التي كانت فقط  واأمه  المري�ض  FBN2 في هذا  اختلاف جيني جديد في جين  الفحو�ض الجينية وجود  اأثبتت  بيلز،  بمتلازمة 
ملامح الوجه بدون الاأعرا�ض الاأخرى المتعلقة بالمر�ض ولكنها كانت م�صابة بالت�صنجات في ال�صغر. ح�صب علمنا هذه اأول حالة م�صخ�صة 

بمتلازمة بيلز تعر�ض الت�صنجات ك�صمة محتملة في متلازمة بيلز.
كلمات مفتاحية: عنكبية الاأ�صابع التقفعية الخلقية؛ متلازمة مارفان؛ فبريلن 2؛ الت�صنجات؛ تقرير حالة؛ عمان.
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of his physical appearance. For this reason, the patient 
had undergone counselling, which both the patient 
and his parents reported to be helpful.

At admission, the patient was referred to the 
Clinical Genetics team as he was noted to have certain 
features suggestive of Beal’s syndrome. A clinical 
examination revealed that he had a broad forehead, 
arched eyebrows, a broad and flat nasal bridge, facial 
asymmetry with a small mouth, retrognathia, a high 
arched palate, low posterior hairline and a short neck. 
His ears were low set, fanning laterally. Camptodactyly 
was noted in both hands as well as contractures in 
both feet [Figure 1]. The patient was observed to have 
both pectus carinatum with a small excavation in the 
mid sternum along with a café au lait spot of more 
than 1 cm on the right leg. He had big prominent eyes 
with ptosis, which was mainly present in the left eye. 
With regards to growth parameters, the patient was 
below the 25th percentile for height and below the 10th 
percentile for weight. His head circumference was 
smaller than average (below the mean 50%). He scored 

70 on an intelligence quotient test, which was classified 
as borderline deficiency. Computed tomography of the 
brain was normal; however, an electroencephalogram 
showed right occipital lobe spikes and spike wave 
discharges suggestive of partial seizures. A skeletal 
survey indicated that the bones and joints of the 
lower extremities had a normal appearance. An 
ophthalmology examination showed hypermetropia 
in both eyes and an echocardiogram showed aortic 
root dilatation. 

In view of his physical features, the patient was 
diagnosed with Beal’s syndrome. With regards to family 
pedigree, he was the eldest son of consanguineous first 
cousin parents [Figure 2]. He had a healthy younger 
sister who did not share his physical characteristics. 
While he resembled both parents, his mother also had 
a small mouth, small chin and high arched palate. She 
reported that she had a history of childhood epilepsy, 
which improved with age; she was currently not on 
any anti-epileptic drugs at the time. In addition, she 
also revealed that most of the members of her family—

 
Figure 1A &  B: Photographs demonstrating (A) upper limb camptodactyly and (B) lower limb contractures in a patient 
with Beal’s syndrome. 

 
Figure 2: Family pedigree chart of a patient with Beal’s syndrome (arrow).
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including her parents, siblings and cousins as well as 
cousins on her husband’s side of the family—shared the 
same facial features but had no systemic involvement 
indicative of Beal’s syndrome, other than a history of 
childhood epilepsy in the patient’s maternal uncle and 
aunt. The latter family member had also suffered a 
stroke at a young age.

Molecular sequencing of the fibrillin-2 (FBN2) 
gene showed that the patient had a new mutation 
in exon 46, c.5847A>G (p.Lys1949Lys). Five splice 
site prediction programs were used in the testing 
process. Of these, the Alamut® Visual (Interactive 
Biosoftware, Rouen, France), Sorting Intolerant from 
Tolerant, Align-GVGD (Huntsman Cancer Institute, 
Salt Lake City, Utah, USA) and Multivariate Analysis 
of Protein Polymorphism programs suggested that the 
c.5847A>G variant would activate a cryptic guanine-
thymine donor site upstream.4,5 Subsequent genetic 
testing of the patient’s parents showed that his mother 
was a carrier of the same FBN2 mutation. Despite this, 
she had only a few facial features indicative of Beal’s 
syndrome and no systemic involvement apart from 
the history of seizures. Molecular genetic testing of 
the patient’s father did not show any mutation of the 
FBN2 gene.

Discussion

A diagnosis of Beal’s syndrome is mainly based on 
clinical findings.6 Marfan’s syndrome and homo-
cystinuria can be considered in the differential 
diagnosis for Beal’s syndrome. Patients with Beal’s 
syndrome may display similar skeletal features to those 
with Marfan’s syndrome, such as marfanoid habitus, 
arachnodactyly, camptodactyly and kyphoscoliosis.2 
However, the ear helix of patients with Beal’s syndrome 
often has a crumpled appearance; in addition, patients 
have congenital contractures and do not typically have 
the same ocular and cardiovascular complications 
seen in Marfan’s syndrome.2 Although the presence of 
contractures is specific to Beal’s syndrome, there have 
been reports of patients with Marfan’s syndrome with 
mild contractures.2 Patients with Marfan’s syndrome 
have lens subluxation, which is not a typical feature of 
Beal’s syndrome.6 Moreover, it is estimated that general 
ocular complications are only present in 20% of Beal’s 
syndrome patients.2 Aortic root dilatation and mitral 
valve prolapse are the most common cardiovascular 
complications in Marfan’s syndrome, whereas cardiac 
findings in Beal’s syndrome include aortic enlargement 
and/or mitral valve regurgitation.2

Clinical features overlap between Beal’s syndrome 
and Marfan’s syndrome because each of these 
conditions result from mutations in two highly similar 

but distinct homologous genes, FBN2 and FBN1, 
respectively, situated in chromosomes 5q23-31 and 
15q15-21.3, respectively.7 The FBN2 gene is located on 
chromosome 5q23 and is responsible for encoding the 
extracellular matrix microfibril fibrillin-2.6 Previous 
research has found that over 20 mutations in the FBN2 
gene can cause Beal’s syndrome; these mutations can 
change the amino acid structure of the fibrillin-2 
protein—such as the replacement of cysteine with 
a different amino acid—which may lead to either 
structural or functional changes in the protein.8 In the 
present case, the patient was admitted with seizures 
and subsequently diagnosed with Beal’s syndrome. 
There is the possibility that the seizures may be an 
unrelated finding; to the best of the authors’ knowledge, 
seizures are not a typical finding in reported cases of 
Beal’s syndrome in the literature. 

The management of Beal’s syndrome is largely 
symptomatic. The joint contractures may resolve 
with time, with residual camptodactyly persisting.2,6 
However, spine curvature problems may be seen at 
birth or during early childhood.6 An early diagnosis 
and multidisciplinary management with physiotherapy 
and occupational therapy can help to prevent the 
progression of these orthopaedic issues, enabling 
patients to carry on with their day-to-day activities 
with ease. Routine physical examinations for spinal 
deformities and early intervention for scoliosis 
can prevent morbidity later in life.6 An initial 
cardiac evaluation with serial echocardiography is 
recommended, as cardiac complications may arise.6 
A thorough ophthalmological evaluation is also 
recommended to rule out any ocular involvement. 
Individuals with Beal’s syndrome are usually able 
to live normal lives unless they suffer from cardiac 
problems or severe deformities of the vertebrae. 

Many patients with Beal’s syndrome also have an 
affected parent, although occasionally Beal’s syndrome 
can be caused by a de novo gene mutation.6 The risk to 
the patient’s siblings can be estimated after assessing 
the genetic status of the parents. If one of the parents 
is found to have clinical features, then there is a 
50% chance that their children will also have Beal’s 
syndrome due to its pattern of autosomal dominant 
inheritance.6 There have been reported cases of Beal’s 
syndrome associated with germline mosaicism. If a 
Beal’s syndrome-causing mutation is found in one 
member of the family, prenatal testing can be offered 
to other family members.6

Conclusion

This is the first reported case of Beal’s syndrome with 
a feature of seizures, although there is a possibility 
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that the seizures were an unrelated finding. Molecular 
sequencing of the patient’s FBN2 gene showed a new 
mutation in exon 46, c.5847A>G (p.Lys1949Lys). 
While his mother carried the same variant, she shared 
only a few facial features and none of the classic 
features of Beal’s syndrome. This report indicates the 
importance of early genetic screening of other family 
members to assess the risk of recurrence.
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