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CORNELIA DE LANGE SYNDROME

Cornelia de Lange syndrome (CDLS) is a multiple congenital anomalies condition firstly described in 1933 by a Dutch pediatrician, Cornelia de Lange. 

After the first 30 years in which there was a low report of new cases, the description of new patients increased up to become, in early 80’, a syndrome quite well known also by general pediatricians. 

The true incidence of the disease is still uncertain. Some famous authors (such as J. Opitz) have suggested a figure of 1/10000 live births; more recent evaluations  (M. Ireland) offer different hypotesis (1/15000-1/20000).

It’s possibile to say that the definition of the real incidence of this syndrome is possibly uncorrected both for high number of wrong diagnosis (false positive patients) and an high number of not made diagnosis too (false negative above all in patients with very mild expression). 

Clinical features

The diagnosis of CDLS is based on the simultaneous presence of specific clinical features (peculiar face, typical hands and feet shape, hyperthricosis), poor gain in weight and height and variably retarded psychomotor retardation. 

__Physical growth

Affected CDLS patients show usually a poor physical growth in the pre-natal period; very frequently the neonates with CDLS have a low birth weight.

The difficulties in weight and height gain persist also in the post-natal period. Children with CDLS typically has sucking and swallowing problems so that they are usually able to take only few amount of food in the first months of life. Also if a minority of patients needs particular help taking food (naso-gastric tube) it’s important to underline that these problems are usually transitory and that all older CDLS older patients are able to take food spontaneously without particular difficulties.  

To better follow the growth of a CDLS child is very important to use the specific growth charts, which are available. These charts give to the pediatricians and parents the opportunity to better evaluate the growth of the child because it’s compared with his true “genetic normality”.

Specific charts are also available as regard the evolution of head circunference.   

The rule in CDLS is that poor growth is not caused by hormonal deficencies (such as GH deficit); for this reason treatment with GH is not justified in these patients apart from very rare situations in which an hormonal deficit has been demostrated.

Puberty development and fertility are absolutely normal in CDLS. For this reason it’s very important to face the problem of sexual emotions in the adolescence. Moreover for girls mestrual pain and disconfort have to be considered above all for those people with few communicative abilities.    

__Face

As it happen in every malformative syndrome people with CDLS have common facial traits which are one of the peculiar elements of the clinical diagnosis. 

Frontal hairline is usually low and frequently frontal hair are evident. The tendency toward having an increased body hair is quite typical of these patients with variable severity; forearms and lumbo-sacral region are the common places in which this hypertricosis is more commonly evident. 

Other typical facial features of CDLS are the arched eyebrows, synophria, thick eyelashes; the nose usually has a triangular shaped tip, the phyltrum is long and featureless. Lips are thin and downturned; frequently the central part of the upper lip has a sort of protrusion which is faced by a little depression on in the  same part of the lower lip. Micrognathia can be evident. The skin commonly has a peculiar colour defined “cutis marmorata”. Nipples and umbilicus are frequently hypoplastic.

__Limbs

Hands and feet of CDLS children are usually little, particularly the 1° and 5° ray. This features is not associated with specific functional defects

On the contrary one third of CDLS can have true limb/hand malformations; the hands or one of more fingers (usually on the ulnar side of the hand) can be absent; in this different situation the functional deficit is greater and the child needs a specific evaluation to find the best way to improve his functionality also through a surgical approach 

It can be also present a decreased of the movements at elbow level because of a specific anomaly (hypoplasia) at the proximal part of radius. Commonly this features doesn’t cause particular functional problems.

During the years it’s also possible that hip problems can become evident causing potential problems in walking. 

__Major malformations 

CDLS people can have one or more major malformations also if this features is not a “conditio sine qua non” for the clinical diagnosis. Every apparatus or internal organ can be involved.

In male patients, for example, mono or bilateral cryptorchidism is quite frequent. Cleft palate can also be present and this situation can create problems with eating and hearing. 

Heart malformations are sometimes present without a specific prevalence of a single type of anomaly; recently it has been observed a discrete prevalence of urinary tract anomalies.

More rare are eyes and central nervous system malformations.

Finally medical literature reports rare cases of CDLS neonates with diaphragmatic hernia; the presence of this severe malformation can negatively condition “quoad vitam” prognosis of the child.

Neurological and

behavioural features
Psychomotor and cognitive development of CDLS patients is retarded. 

It has been published specific charts which define the range of variability of acquisition of the common developmental milestones (sitting position, walking, first words).  

The severity of retardation is variable but is mostly classified in the moderate – severe range. CDLS patients show a specific deficit in expressive language also if their cognitive level is probably higher. 

For this reason it’s very important to offer to the CDLS child or young adult an alternative way of communication to avoid negative behavioural feed-back. 

At behavioural level CDLS people show poor attention and concentration ability; quite frequently they also are hyperactive. 

This last behavioural problem, which seems to be positively related to the severity of mental retardation, can also be a consequence of the presence of undiagnosed and untreated medical complications causing pain. In these cases an appropriate medical treatment has also a positive effect on behaviour. 

Another possible cause of the behavioural problems is an emotional - psychological consequence of the impaired verbal communication.

For this reasons behavioural problems need a multi-disciplinary approach to find the right cause and the proper treatment.

Medical complications

CDLS patients show a wide range of medical problems, which are treatable and solvable, which are quite specific and sometimes difficult to diagnose.

One of the most frequent medical problems in CDLS children is gastro-esophageal reflux with a prevalence, in different reports, between 70% and 90%. It’s quite clear that this medical problem could not be related with the classical paediatric symptoms  (vomiting, regurgitation, poor growth) and present with an atypical clinical signs (nocturnal agitation, recurrent airways infections, hyperactivity, behavioural problems). 

In our experience when the general paediatrician decide to perform the proper diagnostic tests (ph study, bowel x ray, endoscopy) very frequently esophagitis or ulceration of esophageal mucosa are already evident. 

The treatment is firstly with drugs; in particular situation a surgical intervention can be necessary.

Other frequent medical complications regard eyes (presence of severe myopia and cronical blepharitis), ears (in 20% of the patients a neurosensorial hypoacusis is evident, otitis are very frequent), paranasal sinus (high incidence of polips and sinusitis) tooth (tooth malocclusion/ malposition, multiple caries) gastro-intestinal apparatus (quite frequent evidence of intestinal malrotation which predispose to the development of intestinal volvolus and intestinal occlusion) and skeletal system (hip problems, development of a mild degree of hypertonia at lower limbs). 

In about 20% of the affected patients is possible to observe the presence of seizures, usually well controlled by medical therapy.

Prognosis

“Quoad vitam” prognosis of CDLS person is not clearly reduced. They are in fact well known patients who are in the young adult age. 

The possible presence of severe major malformations influence deeply the prognosis. 

Heart malformations and diaphragmatic hernia are in fact the most important causes of death in the first years of life. 

Other causes are related to a late or to a missed diagnosis of a medical  complication of the syndrome (intestinal occlusion secondary to intestinal volvolus, aspiration pneumonia in patient with severe gastro-esophageal reflux).

Clinical classification

After a long discussion, starting from 1993, a clinical differentiation between classical and mild forms have been proposed. This distinction was based on clinical criteria (birth weight, post-natal growth, presence/absence of major malformation at the limbs, presence/absence of clinically relevant major malformations at other apparatus).

The positive value of this classification was the demostration of a wide clinical variability of this disease. The general idea is that the distinction is not so sharp and that it’s necessary to find prognostic indexes more precise to predict the possible severity of the patient when the diagnosis is made in the first days/months of life.  

Cause

The cause of the syndrome is a genetic mutation of a single gene according to an autosomal dominant segregation. Recent researches demonstrates that a variable percentage of people with CDLS (between 30 and 50%) has different mutation of NIPBL gene. 

The gene, localized on the short arm of chromosome 5 (5p13.1) is very big (46 exons) and doesn’t show any mutational hot spot.

Because of the very recent discovery of the gene the real detection rate and the possible correlation between genotype and phenotype are still in progress. 

According these information it’s possible to hypotize

the following programe for the clinical follow-up

of a person with CdlS.

At diagnosis

__Screening for the presence of associated major malformations:

_ Clinical evaluation

_ Abdominal ultrasound

_ Cerebral  ultrasound / NMR

_ Cardiologic evaluation 

  with echocardiography

_ Opthalmologic evaluation

_ Hip and upper limb X ray

__Screening of associated functional problems:

_ Opthalmologic evaluation

_ ENT evaluation

_ Audiologic evaluation

_ Neurologic evaluation  

  (possibly with  EEG)

__Genetic tests

_ Standard karyotype

_ Molecular study of NIPBL gene

_ Sub-telomeric study / CGH 

  (if molecular test is negative)

Periodical evaluations :

The periodical evaluation should be performed with different frequency at different age of the child 

Between 0- 2 years          every 3 months

Between 2-4 years          every 6 months

Between 4-6 years          every year

Between 6-12 years        every 2 years 

Between 12-18 years and over 18 years

                                   every 3 years

In the first four years of life the clinical evaluation should include a paediatric, auxologic, neurologic and nutritional evaluation. Further tests will be performed according the evidence of specific clinical problems (eyes, sinus, tooth, kidneys, heart etc)

In every case once a year a multidisciplinary evaluation and a blood test should be done.

_ Pediatric evaluation

_ Auxologic evaluation using the specific growth chart

_ Neurologic and developmental evaluation using the Denver test modified

_ Gastro-.enterologic paediatric evaluation

_ Opthalmologic evaluation

_ Stomatologic evaluation

_ Orthopedic evaluation

_ Routine blood test

Emocromocitometric complete test, iron metabolism test including the search for stool blood, complete study of renal function, Calcium metabolism, nutritional status blood test (expecially in the first 4 years of life), urine test.

Specific problems

__ Gastro-intestinal problems

It’s very important to have an high index of suspicion regarding the possible presence of gastro-esophageal reflux, independently from the severity of the phenotype of the patients, expecially if behavioural problems are evident. If some doubts exist it’ important to performe a complete diagnostic evaluation (ph study, endoscopy) to achieve a more accurate diagnosis and having starting data to better follow the problems in the  future.   

The possibility of performing a complete gastro-intestinal X ray evaluation should be considered independently from the presence of specific symptoms to exclude a possible intestinal malrotation.

__Hypoacusis and upper airways infections

The search for a possible hypoacusis is very important in CdLS patients because of the selective involvement of the verbal expressive abilities.

The treatment of the conductive hypoacusis should be very accurate because of the multiple negative consequences of an untreated  hearing reduction.  

The presence of an inflammatory situation at sinuses should also be always considered and searched for, above all in case of behavioural problems.

__ Puberal development

The control of fertility of young adult women should be deeply considered. Mestrual pain should also be properly treated.

