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Case Report
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Abstract

Introduction: Cornelia de Lange syndrome (CdLS) is a rare non-hereditary syndrome. The key diagnosis is unique facial features,
limb anomalies, and growth retardation. Cardiac defects with gastrointestinal and genitourinary anomalies may be associated.
Case Presentation: This is a case of neonatal CdLS that we think is interesting due to its association with a novel congenital heart
complex.
Conclusions: Patients with CdLS have a high incidence of congenital heart disease (CHD), so a cardiologic study of all of these
patients is suggested.
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1. Introduction

Cornelia de Lange syndrome (CdLS) is a rare genetic
syndrome (estimated incidence is 1/15,000 live births) that
is linked to some chromatin regulator gene abnormalities,
most notably structural and regulatory genes of the cohe-
sion complex (1).

Craniofacial features are characteristic (including hir-
sutism, low-set ears, micrognathia, arched eyebrows with
synophrys, short nose with anteverted nares, thin upper
lip, and long philtrum), with anomalies in limbs, growth
stunting, and psychomotor delay. Cardiac problems, gas-
trointestinal anomalies, and various other physical char-
acteristics, such as myopia, palatal abnormalities, eating
difficulties, genitourinary abnormalities, congenital di-
aphragmatic hernias, and hearing loss, are all possible as-
sociations (2).

Although the presence of heart disease is not a major
criterion of the disease (which occurs in only one-third of
patients), it represents one of the main causes of death in
the neonatal period (3). However, few studies link the in-
cidence and type of heart disease with the symptoms and
mutations of the CdLS main causative genes (4). Therefore,
we decided to report a rare genetic case of CdLS with un-
usual cardiac problems.

2. Case Presentation

A 24-hour-old male newborn was admitted to the NICU
with the diagnosis of respiratory distress syndrome. Dur-
ing regular perinatal ultrasound follow-up, intrauterine
growth retardation, asymmetric upper limb malforma-
tions, and fetal anomalies in the facial profile were de-
tected.

The baby was born after a 33-week gestation as the only
child of a non-consanguineous marriage via elective CS
(due to the fetal condition). Apgar scored 6 and 8 in the 1st
and 5th minutes. On physical examination, the baby was
cyanosed (O2 saturation was 65%), his birth weight was 1.1
kg, and he has dysmorphic features in the form of micro-
cephaly, synophrys, short nose, long eyelashes, low set ears,
depressed nasal bridge, anteverted nasal tip, thin upper
lip, long philtrum, high arched palate, short upper limb,
missing fingers "two small fingers in each hand," hypospa-
dias, undescended testicle (Figure 1).

Auscultation of the heart revealed a 2/6 systolic mur-
mur. A central line was inserted, and he was started on con-
tinuous feeding through a nasogastric tube.

Except for recurrent hypoglycemia, which was diag-
nosed as perinatal stress-induced hyperinsulinism, all lab-
oratory tests, including a complete blood count and bio-
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Figure 1. Clinical phenotype of the case

chemical markers, were normal. He was therefore started
on octreotide (15 mcg TID SC injection).

The skeletal survey showed hypoplastic mid-face bones
and bilateral absent ulna consistent with ulnar hemimelia.
Both hands showed oligodactyly, extremely hypoplastic,
and deformed digits with a single hypoplastic and de-
formed metacarpal bone. The radius appears moderately
short and deformed. Dysplastic and dislocated at the el-
bow joint

Cranial magnetic resonance imaging showed a dandy-
walker variant, and the abdominal US showed a hoarse-
shoe kidney. Ophthalmologic examinations revealed nor-
mal findings.

The results of transthoracic echocardiography were as
follows: double outlet right ventricle (DORV), tetralogy
of Fallot (TOF) type, severe valvular and subvalvular pul-
monary stenosis (peak gradient of 130 mmHg), Atrial sep-
tal defect with left to right shunt, small-sized left ventricle,
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right-sided Aortic Arch, aberrant left subclavian artery aris-
ing from the left pulmonary artery, (Figure 2). The baby was
started on propranolol 25 mg TID oral to improve his O2
saturation.

A normal male karyotype (46, XY) was discovered
through karyotype analysis. CdLS was confirmed by molec-
ular testing (Heterozygous frameshift mutation in the
NIPBL gene). There was no known family history of CdLS
or any other chromosomal abnormality in the family.

The baby was admitted to the NICU on mechanical ven-
tilation for two months, then discharged to the general
ward. During the hospital stay, the baby’s family met with
a pediatric cardiologist, geneticist, ophthalmologist, phys-
ical therapist, and social worker. Initial goals included
meeting adequate nutritional requirements and manag-
ing all medical needs. Long-term goals included coordi-
nating the multidimensional healthcare team and formu-
lating a long-term care plan. One month later, the baby
was discharged home with a nasogastric tube and was re-
quested to follow up regularly.

3. Discussion

Cornelia de Lange syndrome is a congenital malforma-
tion syndrome that is both rare and well-known. CdLS can
have a wide range of phenotypic manifestations, and there
are two primary spectrums of the disease: classic and mild
CdLS. Clinical severity is normally determined by the score
described in Kline et al. (5). Our case showed multiple cran-
iofacial and skeletal deformities, growth retardation, mul-
tiorgan abnormalities, and cognition delay symptoms of
classic CdLS. The incidence of congenital heart abnormali-
ties in classic CdLS patients is around 30 - 35 percent (3). The
mild spectrum of CdLS has many of the same facial traits as
the classic phenotype but with less cognitive and limb or
structural involvement (5).

Our case reported a novel cardiac finding (DORV, TOF
type) associated with the classic phenotype of CdLS. Ac-
cording to several studies, the most common defects were
pulmonary stenosis and ventricular and atrial wall defects,
followed by aortic coarctation, bicuspid aortic valve, hy-
pertrophic cardiomyopathy, and others (3, 6-8). The pres-
ence of heart disease is associated with a higher need for
neonatal hospitalization and a mortality rate that triples
that of non-cardiac patients, with 19.2 % of cases requiring
cardiac surgical correction (3). The goal of medical and sur-
gical treatment for CdLS is to avoid possibly curable com-
plications.

Multiple anomalies in the structure and regulatory
genes of the cohesin complex - a ring-shaped chromatin
regulator - were discovered after reviewing the genetic
background of CdLS in the literature. There are currently

five known CdLS causative genes: (1) the main anomaly
is mutations in the nipped-B-like protein (NIPBL) gene,
which are found in 60 to 70% of patients and have been
linked to a more severe phenotype; while mutations in
(2) structural maintenance of chromosomes protein 1A
(SMC1A) gene; (3) structural maintenance of chromosomes
protein 3 (SMC3) gene; (4) double-strand-break repair pro-
tein rad21 homolog (encoded as RAD21) gene; and (5) hi-
stone deacetylase 8 (HDAC8) gene mutations are found
in 5 - 10% of cases and are related to mild-to-moderate
phenotypes. Other pathogenic mutations in chromatin-
associated factors have been linked to disorders that over-
lap with CdLS and cause CdLS-like symptoms (4).

Compared to the general population, life expectancy
is expected to be 10 - 20 years shorter, depending on the
severity and number of complications. The leading causes
of death are untreated heart defects, respiratory and gas-
trointestinal diseases, and seizures (9, 10).

Because prenatal ultrasonography can detect many ab-
normalities, this report recommends using it in any baby
with intrauterine growth retardation (IUGR). Prenatal de-
tection of such anomalies can help to avoid delays in di-
agnosis and multidisciplinary care for these infants after
birth (11). Furthermore, overuse of this modality in nor-
mal pregnancy may cause parents to be concerned and pri-
mary care providers to use unnecessary diagnostic modal-
ities. Guidelines are the best way to manage patients with
such anomalies. Furthermore, as seen in the precise antibi-
otic use, guidelines can assist primary care providers with
proper management (12).

3.1. Conclusions

Given these patients’ high morbidity and mortality, it
is recommended that an early cardiologic study be per-
formed to establish an early diagnosis and treatment. The
genetic study may be useful not only for confirming clini-
cal suspicions of disease but also for determining the sever-
ity of the phenotype.
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Figure 2. Transthoracic echocardiogram revealed; A, Double outlet right ventricle (DORV), small-sized left ventricle (LV), small-sized mitral valve annulus; B, Sever main pul-
monary artery (MPA) stenosis (Valvular, supravalvular), small-sized left pulmonary artery (LPA); C, Right-sided Aortic arch, with two branches arising: Brachiocephalic artery
(BCA) and left common carotid (LCC) artery; D, Aberrant left subclavian artery (LSCA) arising from the left pulmonary artery.
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