
Congenital Contractural Arachnodactyly; 
two unrelated newborns with novel clinical 
findings

ABSTRACT

Congenital Contractural Arachnodactyly (CCA; Beals syndrome) is a rare auto-
somal dominant disorder of connective tissue. CCA represents similar pheno-
typical features of Marfan syndrome such as tall stature and arachnodactyly, 
with contrasting multiple joint contractures involving elbows, knees and even 
fingers with typical crumpled ear helices. Here, we present two separate new-
borns representing novel findings such as retinal hemorrhage, bilateral sim-
ian lines and cryptorchism in addition to classical findings. However, pedigree 
analyses of patients were suggesting somatic mosaicism in addition to the rep-
resented distinct features of Beals syndrome; one with milder phenotype and 
even lack of typical crumpled ear helices, and the other with severe vertebral 
findings such as kyphoscoliosis. 
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Konjenital Kontraktürel Araknodaktili; yeni klinik bulgular içeren iki farklı 
yenidoğan olgu

ÖZET

Congenital Contractural Arachnodactyly (CCA; Beals syndrome) otozomal rese-
sif geçişli nadir bir bağ doku hastalığıdır. CCA, uzun boy ve araknodaktili gibi 
Marfan sendromundakine benzer klinik özellikler ile farklı olarak dirsek, diz 
ve hatta parmakları içeren çoklu eklem kontraktürleri ile tipik buruşuk kulak 
kepçesi görünümü sergiler. Biz bu yazımızda klasik bulgularına ek olarak reti-
nal kanama, bilateral simian çizgiler ve kriptorşizm bulguları olan iki akraba 
olmayan yenidoğanı sunmaktayız. Ancak, hastaların pedigri analizleri, Beals 
sendromunun farklı bulgularına ek olarak somatik mozaikliği de desteklemekle 
olup, biri hafif fenotipte ve tipik kulak kıvrımlarının yokluğu ile seyrederken 
diğeri kifoskolyoz gibi ağır vertebral bulgular ile seyretmektedir. 
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INTRODUCTION

Congenital contractural arachnodactyly (CCA; Beals syn-
drome, OMIM 121050) is a rare autosomal dominant dis-
order of connective tissue that represents similar pheno-
typical features of Marfan syndrome (MFS, OMIM 154700) 
such as Marfan-like tall and slender appearance with long 
and slender finger and toes, the-so-called arachnodactyly 
(1). Since the clinical findings are “gold standard” to put 
the diagnosis of both MFS and Beals Syndrome, the latter 
however has been separated from MFS each by clinical 
and molecular genetic findings (2-4). MFS is caused by 
a mutation of Fibrilin-1 (FBN1) gene which is located on 
chromosome 15q15-21.3 (5), whereas Fibrillin-2 (FBN2) is 

the only gene known to be associated with CCA located 
on chromosome 5q23-q31 (6). Here, we present two un-
related cases of newborn having discrete and novel find-
ings in the wide clinical spectrum of Beals Syndrome.

CASE REPORT

Case 1

The index patient was a full term female infant born to 
5th degree consanguineous healthy parents (the moth-
er and father were 35 and 36 years old, respectively) 
after an uneventful gestation. The patient was born in 
Trabzon Women’s and Children’s Hospital and referred 
to Medical Genetics Unit with multiple congenital ab-

Clinical Feature       Case 1    Case 2     Beals Syndrome     Marfan Syndrome
Inheritance -   Autosomal dominant  +* +* +  +
Growth  Other   Marfanoid habitus  + + +  + 
Head and neck Head   Scaphocephaly  + - +  +
     Brachycephaly  - + +  -
     Dolichocephaly  + - +  +
  Face   Micrognathia   + + +(27%)  +
     Frontal bossing  + - +  -
  Ears   Crumpled ear helices   + ++ ++(76%)  -
     Poorly defined conchae + + +  -
  Eyes   Ectopia lentis  - - -  +
     Myopia     +  +
     Retinal Hemorrhage  +/+!! - ?  ?
  Mouth   High-arched palate   + + +(28%)  +
  Neck   Relatively short neck  + + +  -
Cardio-vascular Heart   Mitral valve prolapse  - - +  +
     Mitral regurgitation  - - +  +
     Atrial septal defect  - - +  -
     Ventricular septal defect - - +  -
     Bicuspid aortic valve  - - +  -
  Vascular   Patent ductus arteriosus + - +  -
     Aortic root dilatation  - - +  +
Chest Ribs, sternum, clavicles, and scapulae Pectus carinatum  - + +  +
Skeletal     Arachnodactyly  ++ ++ ++(86%)  +
    Long and narrow legs and arms  + + +(32%)  +
     Tall Stature  + + +  +
  Multiple joint contracture (hips 26%, elbows 86%, knees 81%) ++ ++ ++  -
     Contractural improvement  + + +(%88)  -
     Kyphosis/scoliosis  - + +(45%)  +
     Camptodactyly  + + +(78%)  +
     Club foot deformity  - + +(28 %)  +
     Osteopenia  ? ? +  ?
     Simian Line  +/+!! - -  -
Muscle -    Muscle hypoplasia  ? ? +(65%)  +
Neurologic Central nervous system Motor developmental delay ? ? +  -
Miscellaneous    Cryptorchism  - +!! ?  ?
Molecular basis -   Caused by mutations in  ? ? fibrillin 2   fibrillin 1
          gene (FBN2, gene
          121050.0001) (FBN1, 1)
* Decided after pedigree analyses.
!! Novel clinical findings within Beals syndrome described firstly by this report.

Tablo 1. Summarized physical examination findings of Case 1 and Case 2. Comparison of clinical findings of cases 
both with Beals Syndrome and Marfan Syndrome.
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normalities and distinctive arachnodactyly (Pics. 1-2). 
She was diagnosed as Beals Syndrome with further mul-
tiple joint contractures. She was 2600 g by weight (25-
50 percentiles), 49 cm in length (75-90 percentiles) and 
had a head circumferences of 33 cm (25-50 percentiles) 
at birth. Her Apgar score was 7 at 5th minute. Her physi-
cal examination findings were summarized at Table 1. 
She had low set ears (Pic. 1), hypertelorism and narrow 
palpebral fissures (Pic. 2). Bilateral retinal hemorrhage 
has been identified in ophthalmologic examination of 
the patient. The pedigree revealed long hand and foot 
at her elder brother, parents, aunts and uncle (Fig. 1). 

Case 2

The index patient was a full term male infant born to 
3rd degree consanguineous healthy parents (the mother 
and father were 29 and 36 years old, respectively) af-
ter an uneventful gestation. The patient was born in 
Trabzon Women’s and Children’s Hospital and referred 
to Medical Genetics Unit with multiple congenital ab-
normalities and distinctive arachnodactyly (Pic. 3). He 
was first misdiagnosed as neonatal Marfan syndrome, 
but his diagnosis was corrected as Beals syndrome with 
multiple joint contractures and crumpled ear abnormal-
ity (Pic. 3). He was 3050 g in weight (50-75 percentiles) 

Figure 1. Pedigree of Case 1.
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Figure 2. Pedigree of Case 2.

Picture 1: Lateral aspect of the Case 1 showing arachnodac-
tyly, Simian line, short neck, low set ears with normal pinnea.

Picture 2: Front view of the Case 1 showing hypertelorism 
and narrow palpebral fissures.
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and 50 cm in length (75-90 percentiles) at birth. His 
Apgar score was 7 at 5th minute. The physical exami-
nation findings were summarized at Table 1. Bilateral 
cryptorchism has been identified as a novel finding in 
Beals Syndrome. The pedigree revealed a long hand and 
foot at his elder brother, aunts, uncle and grandmother 
(Fig. 2). His father had long foot only, but an abnormal 
pinnea. His elder brother also revealed abnormal pin-
nea. Improvements of joint contractures were noticed 
at his two months of follow up.

DISCUSSION

TThe diagnosis of Congenital Contractural Arachnodactyly 
has put to both newborn patients according to main 
characteristic manifestations of the syndrome that are 
arachnodactyly,  multiple joint contractures involving 
elbows, knees and hips, and crumpled ear helices (1,7), 
especially present at Case 2. However, our patients 
were representing distinct phenotype in the broad spec-
trum of the disease, with novel clinical findings such as 
retinal hemorrhage, cryptorchism, and bilateral simian 
lines.

In addition to the contracture of major joints especially 
on elbows and knees, both patients represented flexion 
contraction of the interphalangeal joints of the fingers 
and overriding toes (camptodactyly) further with talipes 
equinevarus deformity in Case 1 and club food deformity 
in Case 2 (Pic. 4). The latter finding was expected to be 
seen in 28 % of CCA patients (7). The talipes equinevarus 
could be considered as a flexion-contraction deformity.

The spectrum of the CCA varies between the classical 
findings of the disease, such as marfanoid habitus (tall 
stature) arachnodactyly, joint contractures, crumpled 
ears and even less common craniofacial abnormalities 
(micrognatia, high arched palate and scaphocephaly), 
and further cardiovascular and gastrointestinal anoma-
lies (2). Since, Wang et al. has attributed the cardio-
vascular and gastrointestinal anomalies to severe/lethal 
form of CCA (8), one of our patient represented patent 
ductus arteriosis in her echocardiographic examination 
besides typical findings. The observed percentage of the 
cardiovascular findings and comparison with Marfan syn-
drome were summarized in Table 1. 

Similarly, Case 2 has also mild to moderate kyphoscolio-
sis (9) (Pic. 3) that has been ascribed as infrequent (46%) 
(7) but the most serious complication of the disease in 
a recent review by Tuncbilek and Alanay (10). In view 
of the fact that most patients with Marfan syndrome 
(MFS) do not have abnormally shaped ears, it is reported 
in some patients with neonatal Marfan syndrome (11). 
Furthermore, similarities between the neonatal Marfan 
syndrome and severe lethal CCA include kyphosis/scolio-
sis and joint contractures as well as arachnodactyly and 
severe cardiovascular abnormalities (OMIM, #121050). In 
case 2, we have had moderate kyphoscoliosis , arachno-
dactyly (Pic. 3) and joint contractures whereas absence 
of cardiovascular findings except patent ductus arterio-
sis. Since it has prognostic significance to put the cor-
rect diagnosis, Case 2 was diagnosed as CCA rather than 
neonatal Marfan syndrome due to the absence of severe 
cardiovascular findings prone to lethal CCA (12,13) or 
neonatal MFS (14,15). Unlike to the literature, PDA was 

Picture 4: Club food deformity in Case 2.Picture 3: Lateral view of Case 2 showing kyphoscoliosis and 
contractures at elbow and arachnodactyly.arachnodactyly.
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not accomplished with other cardiovascular abnormali-
ties in our patient (8,13,16,17). Moreover, Case 1 did 
not also represent abnormal pinnea. Though crumpled 
pinnea is an important diagnostic finding, it has seen 
only in 76% of the CCA cases (7) that makes it highly 
sensitive diagnostic tool but not a must. 

In addition to classical findings of the CCA, Case 1 rep-
resented bilateral retinal hemorrhage and bilateral sim-
ian lines as novel findings. The ophthalmologic findings 
were rare in CCA and included heterotopias, ectopia 
lentis, blue sclera, glaucomatous optic disc cupping, 
partial coloboma of the lens, mild cataract, abnormal 
cilliary body and glaucoma (18,19). This was the first 
case in the literature that report bilateral retinal hem-
orrhage in CCA syndrome and hence, it is critical to do 
an ophthalmologic examination in patients with CCA 
disease.  Correspondingly, Case 2 represented bilateral 
cryptorchism beside severe skeletal findings especially 
the spinal deformity; kyphoscoliosis. As it is expected in 
CCA, joint contractures of Case 2 improved at his sec-
ond month of control examination. In order to explore 
what makes the peracute phenotypic difference within 
our patients, the molecular diagnosis was essential. 
Unfortunately, we were unavailable to set the molecu-
lar diagnosis of the patients. 

Furthermore, each patient’s pedigree revealed mild 
phenotypic findings in an autosomal dominant manner 
(Fig.1 and 2). Long hand and foot were present within 
sibling, one of parent and aunts/uncles of Case 1 but 
they were lack of ear abnormalities (Fig. 1). The lat-
ter, on the other hand, was present within the father 
of Case 2 nearby long foot but not long hands (Fig 2). 
Mother was normal for both hands and foots as well as 
ears. Those findings revealed an anticipation and full 
penetration of the disease that were crucial for an au-
tosomal dominant behavior. On the other hand, each 
patient could remind us the possibility of somatic mosa-
icism (10) leading to a milder phenotype in the parent 
with typical features of CCA in the offspring. Both cases 
and particularly the Case 2 has revealed severe clini-
cal findings whereas the other offspring and the parent 
did not. This finding suggests both parental somatic and 
even germ-line mosaicism (4). Therefore, it’s critical to 
identify the mutations in fibrillin-2 gene to understand 
the genotype/phenotype correlation that underlie the 
etiology of clinical variations of CCA and hence the ac-
curate genetic counseling. 

Consequently, in this report, we described two sepa-
rate CCA newborn patients with discrete phenotype and 
novel clinical findings for the first time such as retinal 
hemorrhage, simian line in hand and cryptorchism. The 
phenotypic difference between parent and the offspring 
suggests the clues of somatic mosaicism in CCA.
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