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Case Reports

Introduction
The 16p11.2  delection are recurrently associated with characteristic 
clinical variables including language development delay, learning 
difficulties and/or intellectual disability, socialization difficulties with or 
without autism spectrum disorder, and minor dysmorphic facial features 
( without a constant pattern) (1,2,3). However, the main characteristic of 
the patient in our case is complex congenital heart disease related with 
“ novo”delection in cytoband 16p11.2 of chromosome 16 with genomic 
coordinates chr16:28,824,594-29,031, 200. 

CLINICAL CASE

A 20-year-old male, of non-consanguineous parents and without 
a family history of interest, who was assessed in the union for a 
polymalformative syndrome characterized by mild mental retardation, 
complex congenital heart disease (dextrocardia and dextroapex, 
absence of inferior vena cava, ventricular inversion, atresia pulmonary 
with interventricular communication and ascending aortic dilation), 
and altered basal glycemia. Also mild hypercalcemia, subclinical 
hypothyroidism, vitamin D deficiency and left cerebral cortical 
dysplasia. Derived from congenital heart disease, there is chronic heart 
failure and polyglobulia secondary to chronic hypoxia due to the right-
left short circuit. No dysmorphic features, language disorders, social 
disability, psychiatric disorders or obesity. At birth palatal fissure and 
cleft lip that were intervened during childhood, as well as heart disease. 
Initially, bilateral systemic-pulmonary fistula was performed and, 
at 5 years, in a second time, and after the fistula was removed, it was 
intervened to make anastomosis of the vena cava superior to the right 
pulmonary branches (Kawashima procedure).

Phenotypically, it also showed alterations of the midline, mild 
generalized hypotonia, unstable gait, flat feet and functional limitations, 
mainly in activities performed by lower limbs. On physical examination, 
the patient was eupneic and cyanotic at rest, with good oxygen 
saturation but with dyspnea (NYHA II). No palpitations, syncope, 
jugular engorgement, visceromegaly or edema. Cardiac auscultation 
showed rhythmic tones, with a breath of light grade aortic insufficiency. 
Palpable pulses in lower limbs. EKG showed a sinus rhythm and in 
blood analytics only one polyglobuly maintained over time stood out.

Given this polyformative phenotype, a karyotype was performed and a 
study of subtelomeric probes was reported as normal. An Array-CGH 
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arr [hg19] study was then carried out with a depth level of 95%, which 
detected a probably pathogenic deletion in the cytoband 16p11.2, chr16 
genomic coordinates: 28,824,594-29,031,200. The variation in the 
number of copies (CNV), of approximately 210 kilobases, contained 9 
genes, among which is the SH2B1 gene (* 608937). Alterations in this 
gene are associated with obesity, due to its relationship with the signaling 
pathway of leptin and insulin, which generates a high risk of generating 
severe obesity of early onset and, in some cases, developmental delay.

DISCUSSION

Proximal 16p11.2 microdeletion syndrome is a chromosomal 
abnormality characterized by a delay in development (delay in fine 
and gross motor skills and coordination) and language (specifically at 
the beginning and in the development of expressive language -apraxia 
of child speech-), mild intellectual disability, social disability with 
or without autism spectrum disorders (ASD), mild and inconstant 
dysmorphic features and predisposition to obesity. Other less 
frequent additional features include hypotonia, abnormalities in the 
EEG, another psychiatric illness other than ASD and minor cardiac 
abnormalities. The presentation is extremely variable and in some cases 
they can also be associated with a normal phenotype. The differential 
diagnosis should be made with psychiatric disorders (mainly ASD) and 
dysmorphic features. (4)

The diagnosis is based on clinical manifestations that lead to 
chromosomal analysis (including fluorescent in situ hybridization 
(FISH), MLPA, comparative microarray based genomic hybridization 
(aCGH) and quantitative polymerase chain reaction (qPCR)). These 
mutations almost always appear de novo, but, in a small number of 
cases, they can be inherited from autosomal dominant parents affected. 
In cases of family history, genetic counseling is advisable, but the result 
of this cannot really predict the clinical phenotype accurately (5).The 
prognosis depends on the severity of the clinical manifestations (1,2).

Although there have been no specific descriptions of heart disease 
in the clinical descriptions of this deletion, they do appear in a large 
group of patients with valvulopathies (bicuspid aortic valve with or 
without stenosis, tricuspid regurgitation or other cardiac abnormalities 
(endocardial fibroelastosis  bradycardia, syncopes) (3,4,7) 

Only the DECIPHER database describes a patient (297117) with a 
de novo deletion covering a greater area affected by congenital heart 
disease (coarctation of the aorta and ventricular septal defect (5) and 
intellectual disability . Because, despite the deletion associated with 
a pathogenic phenotype, it does not fully explain the test phenotype 
and is assigned a probably pathogenic value. So even if there are mild 
heart diseases related to this syndrome, no case has been described 
with complex congenital heart disease and the mutation that the 
patient presents. Recently, different variants of the 16p11.2 deletion 
with VACTERL phenotype have been described, which consists of the 
combination of vertebral, anal, cardiac, tracheoesophageal, renal and 
limb abnormalities; as well as with prolapse of the syndromic or non-
syndromic mitral valve. (8,9)
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The analysis of chromosomal microarrays will allow us to detect some 
of these conditions associated with developmental delay, autism and 
/ or multiple congenital anomalies that would not be detected with a 
karyotype.

BIBLIOGRAPHY

1.	 Hempel M, Rivera Brugués N, Wagenstaller J, Lederer G, 
Weitensteiner A, Seidel H et al. Microdeletion syndrome 
16p11.2-p12.2: clinical and molecular characterization. Am J Med 
Genet A. 2009 Oct;149A(10):2106-12.

2.	 Shinawi M, Liu P, Kang SH, Shen J, Belmont JW, Scott DA et al. 
Recurrent reciprocal 16p11.2 rearrangements associated with 
global developmental delay, behavioural problems, dysmorphism, 
epilepsy, and abnormal head size. J Med Genet. 2010 May;47(5):332-
41. 

3.	 Ghebranious N, Giampietro PF, Wesbrook FP, Rezkalla SH. A novel 
microdeletion at 16p11.2 harbors candidate genes for aortic valve 
development, seizure disorder, and mild mental retardation. Am J 
Med Genet A. 2007 Jul 1;143A(13):1462-71.

4.	 Puvabanditsin S, Nagar MS, Joshi M, Lambert G, Garrow E, 
Brandsma E. Microdeletion of 16p11.2 associated with endocardial 
fibroelastosis. Am J Med Genet A. 2010 Sep;152A(9):2383-6.

5.	 Battaglia A, Novelli A, Bernardini L, Igliozzi R, Parrini B. 
Further characterization of the new microdeletion syndrome of 
16p11.2-p12.2. Am J Med Genet A. 2009 Jun;149A(6):1200-4.

6.	 Batanian JR, Braddock SR, Christensen K, Knutsen AP. Combined 
immunodeficiency in a 3-year-old boy with 16p11.2 and 20p12.2-
11.2 chromosomal duplications. Am J Med Genet A. 2014 
Feb;164A(2):535-41.

7.	 Sanders SJ, Ercan-Sencicek AG, Hus V, Luo R, Murtha MT, Moreno-
De-Luca D et al. Multiple recurrent de novo CNVs, including 
duplications of the 7q11.23 Williams syndrome region, are strongly 
associated with autism. Neuron. 2011 Jun 9;70(5):863-85. 

8.	 Husain M, Dutra-Clarke M, Lemieux B, Wencel M, Solomon 
BD, Kimonis V. Phenotypic diversity of patients diagnosed with 
VACTERL association. Am J Med Genet A. September 2018; 176 
(9): 1830-1837. doi: 10.1002 / ajmg.a.40363. Epub 2018 August 27.

9.	 Le Tourneau T, Mérot J, Rimbert A, Le Scouarnec S, Probst V, Le 
Marec H, Levine RA, Schott JJ. Genetic prolapse of the syndromic 
and non-syndromic mitral valve. Heart . June 2018; 104 (12): 978-
984. doi: 10.1136 / heartjnl-2017-312420. Epub 2018 January 19.




