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Functional abilities in children with Cornelia de Lange syndrome
— pilot study

Zdolnosci funkcjonalne dzieci z zespolem Cornelii de Lange — badanie pilotazowe
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ABSTRACT

INTRODUCTION: Cornelia de Lange syndrome (CdLS, also called Brachmann de Lange syndrome — BALS) is a con-
genital multisystem developmental disorder characterized by distinctive facial features, growth and mental retardation,
limb abnormalities, and behavioral problems caused by various malformations. Despite the efforts of scientists, previous
functional assessments were mainly focused on hearing and vision. The aim of the study was twofold: 1) to show the
functional status of children with CdLS, 2) to propose a unified protocol/tool for the aforementioned assessment.
MATERIAL AND METHODS: 27 children with CdLS were assessed in terms of functioning and associated limitations
using a questionnaire-aided interview and observational functional assessment.

RESULTS: The most common functional problems were contractures (88.89%), deformities (66.67%), and torso
asymmetry (66.67%).

CONCLUSIONS: The outcomes of the study show the functional status of children with CdLS. Even preliminary
findings may shape a further holistic approach to treatment, rehabilitation and care. Moreover the proposed tool was
useful. This study could be a good starting point to develop new protocols/tools applicable to such complex diseases.
Moreover, further and wider studies are needed in order to allow a more complete and accurate assessment, thereby
ensuring more efficient treatment plans.
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STRESZCZENIE

WSTEP: Zespot Cornelii de Lange (Cornelia de Lange syndrome — CdLS, nazywany rowniez Brachmann de Lange syn-
drome — BdLS) jest wrodzonym wielosystemowym schorzeniem rozwojowym, charakteryzujagcym si¢ wyrdzniajacymi
si¢ rysami twarzy, opdznieniem wzrostu i umystowymi, anomaliami w obszarze konczyn oraz problemami behawioral-
nymi spowodowanymi deformacjami. Pomimo wysitkow naukowcow, dotychczasowe proby oceny funkcjonalnej dzieci
z CdLS koncentrowaly si¢ glownie na stuchu i wzroku. Cele badania byly nastgpujace: 1) przedstawi¢ stan funkcjonalny
dzieci z CdLS, 2) zaproponowac¢ jednolity protokoét/narzedzie do jego oceny.

MATERIAL | METODY: Badaniu poddano 27 dzieci z CdALS, ktore oceniono pod katem funkcjonowania i jego ograni-
czen z wykorzystaniem kwestionariusza oraz badania obserwacyjnego.
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WYNIKI: Najczesciej spotykane problemy funkcjonalne dotyczyty przykurczy (88,89%), deformacji (66,67%) oraz

asymetrii tutowia (66,67%).

WNIOSKI: Wyniki badania pokazujg stan funkcjonalny dzieci z CALS. Nawet wyniki wstgpne mogg ksztattowac¢ dalsze
catosciowe podejscie do leczenia, rehabilitacji i opieki w tej grupie pacjentdw. Prezentowana ocena moze by¢ dobrym
punktem startowym do rozwoju nowych protokotow/narzedzi stosowanych w tak ztozonych schorzeniach. Dalsze, sze-
rzej zakrojone badania sg potrzebne do zapewnienia petniejszej i doktadniejszej diagnostyki, co wptynie na efektywniej-

sze postgpowanie terapeutyczne.

StOWA KLUCZOWE

zespot Cornelii de Lange, funkcjonowanie, fenotyp behawioralny

INTRODUCTION

Cornelia de Lange syndrome (CdLS, also called Brach-
mann de Lange syndrome — BALS) is a congenital mul-
tisystem developmental disorder characterized by dis-
tinctive facial features, growth and mental retardation,
limb abnormalities, and behavioral problems caused by
various malformations [1,2]. CdLS is associated with
abnormalities on chromosomes 5, 10 and X: mutations
in genes NIPBL, SMC3, SMC1A, RAD21, and HDAC8
are regarded responsible for 70% of cases [2,3]. Geneti-
cally CdLS and related phenotypes may be transcrip-
tomopathies [4], while it was previously regarded the
most common example of cohesinopathies (disorders
of the cohesin complex) [5].

Current diagnosis and therapy is difficult and mainly
symptomatic. It requires interdisciplinary efforts. Early
and exact diagnosis, including functional assessment,
is suggested to establish recommended developmental
and therapeutic interventions [1]. Detailed and early
functional assessment is a key part of the interdisciplin-
ary approach to CdLS described by Mikotajewska [1]
and Parisi et al. (taking into consideration the behavio-
ral phenotype) [2]. The neuropsychological assessment
was described by Ajmone et al.: the cognitive abilities
of children with CdLS was normal or borderline [6].
Despite efforts of scientists, the review by Mulder et
al. showed heterogeneous methodology and quality of
the evaluated research, moreover functional assessment
was mainly focused on hearing and vision [7]. The aim
of the study was twofold: 1) to show the functional sta-
tus of children with CdLS, 2) to propose a unified pro-
tocol/tool for the aforementioned assessment.

MATERIAL AND METHODS

Material

Twenty-seven children with CdLS (convenience sam-
ple) were assessed in terms of functioning and asso-
ciated limitations (table I).
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Table I. Overall profile of patients
Tabela I. Charakterystyka pacjentow

Parameter Study group n =27 (100%)
Age [months]:
Mean 56.11
SD 32.08
Min 9.00
Q1 33
Q2 (median) 48
Q3 90
Max 96
Age of diagnosis [months]:
Mean 10.44
SD 10.01
Min 1.00
Q1 2.00
Q2 (median) 9.00
Q3 15.50
Max 24.00
Gender [-]:
M 12 (40%)
F 15 (60%)
Methods

The children were assessed using a questionnaire-aided
interview (where available) and observational functio-
nal assessment.

RESULTS

Table II presents the results of the functional assess-
ment. Twenty-four basic functional activities were as-
sessed. The most common functional problems were
contractures (88.89%), deformities (66.67%), and torso
asymmetry (66.67%).
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Table II. Results of functional assessment
Tabela II. Wyniki oceny funkcjonalnej

Presented assessed feature Prevalence [%)]

Eye contact 100.00
Turning to the sides 88.89
Sitting 88.89
Head control 88.89
Transfer: lying-sitting 88.89
Contractures 88.89
Surviving reflexes 88.89
Kneeling 77.78
Standing 77.78
Torso asymmetry 66.67
Deformities 66.67
Straight pattern 66.67
Moves/carries body weight 55.56
Lower limb dissociation 55.56
Spasticity 44.44
Low muscle tone 33.33
Hypersensitivity to touch 33.33
Normal muscle tone 2222
Improper equilibrium reactions 2222
Verbal contact 2222

Bend pattern 1.1

Pathological reflexes 1.1

DISCUSSION

This study significantly increases the knowledge con-
cerning functional problems in CdLS. It may also show
directions for further clinical research, especially in pe-
diatric neurorechabilitation.

Studies exploring children’s functioning and associated
problems in a rare disease population (such as CdALS)
are scarce due to limited access to resources, reliable
information, and support [8]. Careful studies and accu-
rate assessment of the functional abilities are important
to understand the developmental challenges for indivi-
duals with CdLS and their parents/caregivers. Exist-
ing literature suggests differences in the function of
children with CdLS. Systematic review of the current
understanding of behaviour in CdLS was described
by Mulder et al. [7]. CALS affects multiple organs.
Depending on the phenotype (classical or mild), the
function of children with CdLS may be influenced by
intellectual disability (mild to severe), prenatal and

postnatal growth retardation, and congenital anoma-
lies (malformations of the upper limbs, gastrointestinal
malformation/rotation, pyloric stenosis, diaphragmatic
hernia, heart defects and genitourinary malformations)
[3]. The results of the study by Crawford et al. suggest
that differences in the social behaviours of children with
CdLS may be cognitively mediated rather than subcor-
tically mediated [9]. Anatomical findings by means of
computed tomography (CT) and magnetic resonance
imaging (MRI) in children with CdLS were reported by
Silva-Hernandez et al. [10]. The findings by January et
al. demonstrate the use of a multispecialty approach to
care and complex diagnosis in patients with CdLS [11].
There is need for a standardized tool to assess the de-
velopment, behaviour, and functional status of chil-
dren with CdLS. The aforementioned unification may
improve understanding of the developmental level of
a particular child and planning intervention focused
on daily functioning [7]. The limitations of the study
constitute: the small sample (it varies from 15 to 378
depending on the study), sample selection (convenience
sample), and lack of standardized tools. This study is
a pilot study — the aforementioned limitations will be
omitted during subsequent stages of the research.
Directions for further research are: research on a larger
sample, efforts toward more unified tools and criteria to
assess children with CdLS.

CdLS may be characterized by autistic (autism spectrum
disorder — ASD) features such as expressive language
deficits and excessive repetitive behaviors. The preva-
lence of ASD symptomatology is high in CdLS [2].
We should take into consideration the fact that most
tests on neuropsychological functions have been de-
veloped and standardized for typically developing chil-
dren, thus borderline cognitive abilities may be under-
emphasized or overemphasized [6]. A huge number of
variables with varying measurement levels is needed to
describe the CALS phenotype. Even principal compo-
nent analysis (PCA) was used to achieve it [12]. The
results of previous studies are also difficult to compare
due to the heterogeneous assessment methods [7]. Stu-
dies on the location and severity of brain abnormali-
ties in CdLS showed abnormal findings on brain MRI
(cerebral atrophy, white matter changes, cerebellar hy-
poplasia, enlarged ventricles, pituitary tumors or cysts,
Chiari I malformation, and gliosis. Nevertheless, ab-
normal behavior can also be observed in patients with
CdLS with relatively normal structural brain findings
[13]. Laterality and symmetry involvement showed that
limb differences in children with CdLS may provide a
tool to assist in counseling and prognosis [14]. Antici-
patory guidance is needed in aiding parents and staff
to individualize care decisions and maximize develop-
mental potential in children with CdLS [15]. Muscu-
loskeletal malformations are usually bilateral (but ma-
jor ipsilateral malformations were also observed [16])
and may affect mainly the upper limbs ranging from
brachyclinodactyly to severe reduction [16]. The ten-
dency to obesity and discrepancy of limb length should
also be taken into consideration [17]. Internet network-
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ing may help parents and form future eHealth-related
approaches to medical care and psychosocial support
in CdLS [8]. Previous studies on frank limb reductions
showed that current genetic knowledge is too poor to
explain all the cases [18].

To sum up, the outcomes of the study show the func-
tional status of children with CdLS. Even preliminary
findings may shape further complementary approaches
to the treatment, rehabilitation and care. Moreover the
proposed tool was useful.
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CONCLUSIONS

This study could be a good starting point to develop new
protocols/tools applicable to such complex diseases.
Moreover further and wider studies are needed in order
to enable a more complete and accurate assessment,
thereby ensuring more efficient treatment plans.
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