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Introduction
Terminal 11q deletion syndrome, also known as Jacobsen 
Syndrome (JBS), is a rare genetic disorder associated with 
multiple dysmorphic features and occurs in 1 in 100,000 
live births with a female predominance of 2:1.1–4 JBS occurs 
because of the loss of contiguous set of genes present at 11q23 
with deletion size varying from 7 to 20 Mb in size but could 
be as small as 2.9 Mb in some cases.1,3,5 A “de novo” deletion 
is seen in 85% JBS patients, and 15% cases arise as a result 
of parental translocations.6 Hallmark clinical features of JBS 
include pre- and post-natal physical growth retardation, intel-
lectual disability, and characteristic facial dysmorphism. We 
present two cases of JBS who presented milder phenotypes 

than those described in literature despite of larger deletion 
size.

Case 1
A 4-year-old girl was born to non-consanguineous young 
parents. No family history of physical and intellectual 
disability was recorded. Antenatal period was unevent-
ful except suspected intrauterine growth retardation. She 
was born through Caesarian section with a birth weight of 
2.25 kg. She initially had developmental delay but by the age 
of referral (ie, 4 years), she achieved all motor milestones but 
was failing to thrive. Short stature and facial dysmorphism 
were also noted. Her height was 90 cm (,third centile) and 
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was also presented with microbrachycephaly. The facial pro-
file showed sparse eyebrows, telecanthus, deep set eyes, stra-
bismus, prominent epicanthal folds, low set dysmorphic ears, 
depressed nasal bridge, and a bulbous upturned nasal tip. The 
vermillion of upper lip was thin, and retrognathia along with 
a high arched palate is noted. No major limb dysmorphism 
was found except for bilateral short and clinodactyly. The 
neck was short, broad, and had slight webbing. No neuro-
cutaneous markers were noted, and the genitalia was normal 
(Fig. 1a). Central nervous system examination revealed hypo-
tonia. The child had no meaningful speech despite normal 
hearing potential, but her receptive language had developed 
marginally. The child had a low IQ of 30 suggesting severe 
intellectual disability. 2D echocardiogram showed ventricu-
lar septal defect and tricuspid valve tags. The skeletal survey 
and ultrasonography of the abdomen were normal. Magnetic 
resonance imaging revealed marginal white matter affection 
and a thin corpus callosum. Hearing and ophthalmic evalua-
tion including fundus was normal. There were no symptoms 
of platelet dysfunction on clinical examination in the form 

of superficial bleeding (which may reflect qualitative and 
quantitative platelet abnormalities). The platelet count at pre-
sentation was normal. Platelet morphology with peripheral 
smear did not reveal giant platelets or any other abnormality. 
Karyotyping showed heterozygous segmental distal deletion 
of 11 with breakpoint at q24 region ie, 46,XX,der(11)del(11)
(q24) of “de novo” origin. Oligonucelotide array comparative 
genomic hybridization [aCGH] characterized the large dele-
tion of 11.8–11.9 Mb size at 11q24.1q25 [arr cgh 11q24.1q25 
(123,045,174–134,868,407)x1 (hg19-GRCh37)] (Fig. 2a).

Case 2
A girl was referred at an age of 6½ years for chromo-
somal analysis because of multiple congenital anomalies 
and developmental delay. She was born to young and 
non-consanguineous parents. The birth history was unevent-
ful. She presented a global developmental delay during exami-
nation. At the time of the referral, her height was 107 cm (at 
the third centile). Physical examination showed microcephaly, 
flat occiput, epicanthal folds, hypertelorism, mild ptosis, stra-
bismus, low and posteriorly set ears, depressed and low nasal 
bridge, prominent and bulbous nasal tip, choanal atresia, flat 
alae nasi, smooth and long philtrum, large open mouth, thin 
vermillion of upper lip, everted lower lip, retrognathia, and 
high arched palate. Her neck was short and broad. Arachnod-
actyly was noted in the upper limb. She had no genital abnor-
malities (Fig. 1b). Her cardiac evaluations and ultrasound of 
the abdomen were unremarkable, and skeletal survey showed 
mild lordosis. She had an affected cognition with an IQ of 37, 
but did have some meaningful words to her vocabulary. Iron 
deficiency anemia was detected on the hemogram and later 
on confirmed by serum iron profiles. The patient neither had 
abnormal bleeding time nor bleeding manifestation. There 
was no thrombocytopenia as evident by normal platelet count 
or platelet dysfunction as evidenced by the clinical examina-
tion and platelet morphology on smear examination.

Cytogenetic study exhibited heterozygous deletion of the 
#11q distal region at the site q24 ie, 46,XX,der(11)del(11)(q24). 
Oligonucleotide aCGH further confirmed a 13.9–14 Mb dele-
tion at 11q23.3q25, but a relatively large 7.3–7.6 Mb duplica-
tion at 12q24.32q24.33 was also observed [arr cgh 11q23.3q2
5(121,000,318–134,868,407)x1, 12q24.32q24.33(126,482,69
8–133,767,986)x3 (hg19-GRCh37)] (Fig. 2b). This structural 
rearrangement was missed by the conventional cytogenetic 
analysis. The aberrant chromosome 11 was inherited from the 
phenotypically normal father who was the carrier of a bal-
anced translocation 46,XY,t(11;12)(q23.3; q24.32).

discussion
JBS is a rare chromosomal disorder involving terminal dele-
tion of chromosome 11q. The implementation of array tech-
nology in the clinics has permitted precise characterization of 
the deletions and detailed genotype–phenotype correlation in 
cases with JBS. We present two cases of JBS with deletions 

figure 1. (A) Front and side views of case 1 at the age of 4 years. note 
the short, broad, and webbing of the neck. (b) anterior and posterior 
views of case 2 at the age of 6½ years portraying mild ptosis, strabismus, 
and lordosis.
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spanning 11.9 and 14 Mb, respectively. Despite the difference 
in the deletion size, both patients had nearly similar pheno-
types as shown in Table 1. The critical region underlying 
intellectual disability7,8 is located within the 4.11 Mb of the 
11q telomere encompassing genes SNX19, THYN1, OPCML, 
VPS26B, NCAPD3, and NTM, which were deleted in our 
patients. Deletion of the NTM (neurotrimin) gene hampers 
the normal expression of the NTM protein in the developing 
nervous system that may promote neurite outgrowth that 
has been associated with cognitive function.7,8 Larger dele-
tion encompassing all four genes associated with JBS-related 
thrombocytopenia (FLI1, ETS1, NFRKB, and JAM3) did not 
manifest a phenotype in both of our patients. Thrombocytope-
nia is a usual feature in .88% JBS patients.9 We could not see 
any correlation between the size of deletion and manifestation 
of thrombocytopenia; this could be because of the heteroge-
neous nature of the deletion. Recently, it has been shown that  

second hit may be a prerequisite for the full blown expression 
of the thrombocytopenia.10 JAM3 is suggested as the candi-
date gene for JBS cardiac phenotype11 that was deleted in both 
these patients. However, ventricular septal defect and tricus-
pid valve tags were observed only in case 1. Absence of heart  
disease in case 2 even with ETS1 deletion is consistent with 
the hypothesis of a more centromeric localization of the car-
diac critical region.12,13 A crucial role of the ETS1 gene in 
heart development is reported.13 ETS1 gene is also proposed 
as a candidate gene for involvement in limb anomalies, which 
was not observed in our cases.14 Although most features of 
JBS may be caused by deletion of different sets of contiguous 
genes, relative difference in the phenotypic expression may 
depend on the genetic background and gene–gene interactions  
in individual patient. The absence of typical JBS features in our 
patients may exclude an impact of genes in the deleted region  
on these features, but indicate a possible proximal localization 

figure 2. (A) aCgh study shows 11.8–11.9 Mb deletion at 11q24.1q25 of encompassing JBs ie, arr 11q24.1q25(123,045,174–134,868,407)x1(hg19-
grCh37). (b) aCgh showed a 13.9–14 Mb deletion at 11q23.3q25 together with 7.3–7.6 Mb duplication at 12q24.32q24.33 ie, 46,XX,der(11)del(11)(q24), 
arr 11q23.3q25(121,000,318–134,868,407)x1, and 12q24.32q24.33(126,482,698–133,767,986)x3(hg19-grCh37).
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table 1. Comparison of clinical features observed.

CliniCAl fEAtuRES in JbS REPoRtED PhEnotYPE CASE 1 CASE 2

Pregnancy and related complications intrauterine growth retardation + -

First signs and symptoms intellectual disability + +

age at diagnosis 4 years 6½ years

Musculoskeletal problems hypotonia + +

Macrocrania - -

Facial asymmetry + +

Microcephaly + +

Brachycephaly (flat occiput) + +

high prominent forehead + +

trigonocephaly - -

Ophthalmic problems sparse eyebrows + +

hypertelorism + +

Down slanting palpebral fissures + -

Cataract - -

strabismus + +

epicanthal folds + +

Palpebral ptosis + +

nasal problems short nose - -

Flat nasal bridge + +

Prominent nasal bridge + +

anteverted nares - -

Choanal atresia - +

Flat alae nasi - +

Prominent columella - -

Broad nasal bridge - -

Oral problems smooth and long philtrum + +

thick lower lip - -

V-shaped mouth + +

high arched palate + +

retrognathia + -

Problems with ear small low set ears + +

Posteriorly rotated ears - -

Malformed external ears - -

neck problems short and broad neck + +

neck webbing + +

anomalies of upper limbs Thin fingers - -

hypoplastic hypothenar region - -

abnormal palmar creases - -

Cardiac anomalies Cardiac involvement (Vsd) + -

anomalies of lower limbs Clynodactylous toes + +

Cutaneous syndactyly + -

Stubby and flat feet - -

Large and long first toe - -

Brachydactyly - -

hematological abnormalities thrombo-/Pancytopenia - -
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of critical genes for JBS phenotype suggestive of a reduced 
penetrance. The overlap of phenotypic features between JBS 
and Noonan syndrome was not characteristically discernable 
in our patient other than a triangular facial appearance.15 The 
current study suggests that the detailed analysis is necessary 
in cases with milder phenotype. This can help to understand 
the underlying genetic etiology in 11q deletion phenotypes.
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