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DISTAL 11q MONOSOMY SYNDROME: A REPORT OF TWO
EGYPTIAN SIBS WITH NORMAL PARENTAL KARYOTYPES
CONFIRMED BY MOLECULAR CYTOGENETICS

BYH.H. AFIFI', M.S. ZAKI', A M.S. EL-GERZAWY? AND H.F. KAYED*

Summary: Distal 11 monosomy syndrome: a report of two Egyptian sibs with normal parental karyotypes confirmed
by molecular cytogenetics: Jacobsen syndrome is a rare disorder, caused by segmental monosomy for the distal end
of the long arm of chromosome 11 with variable phenotypic expressivity. We report on the first male (6 years old)
and female (3 years old) sibs with clinical and cytogenetics characterization of Jacobsen syndrome. Their karyotypes
showed deletion 11q23.3-qter. Patients presented with growth and psychomotor retardation, facial dysmorphism, eye
anomalies, and congenital heart disease (variable degrees of septal defect). Family history revealed a clinically similar
brother, who died at 2 months old from cardiac anomalies in the form of single ventricle without being subjected to
further investigations. Chromosomal analysis of the parents was normal. Karyotyping for the 2 patients and their
parents was confirmed by fluorescence in situ hybridization analysis (FISH) using whole chromosome painting
probes for 11 (WCP 11). Relevant investigations for both sibs showed mild thrombocytopenia with normal platelets
morphology and striking periventricular demyelination on neuroimaging. Inguinal small testicles as well as focal
epileptiform dysfunction were recorded in the male patient only. Abdominal ultrasound, hearing test, and DEXA
scan were normal in both patients. Due to of the presence of apparently 3 affected offspring and normal parental
karyotypes, an inherited predisposition was highly suspected. The large size of the distal deleted 11q segment in our
patients support the recent hypothesis, that Jacobsen syndrome is a chromosomal deletion syndrome with genetic
predisposition, due to expansion of p(CCG)n trinucleotide in the folate-sensitive fragile site FRA11B, at breakpoint
11923.3. In conclusion, identification and further delineation of more similar patients will contribute to understanding
the genetic basis of the 11q" phenotype.
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| INTRODUCTION

The 11q terminal deletion disorder, also called Jacobsen syndrome

(JBS: MIM 147791), is a contiguous gene disorder. It was first descri-

bed by Jacobsen and his co-workers in 1973 (8). Since then, over 120

cases have been reported in the literature presenting a wide range of

phenotypes of varying severity (1, 4, 5, 22). Different organ systems

can be affected in JBS. The main cause of early infant death is severe

cardiac anomaly (5). Common clinical findings are growth retardation

starting intrauterine, psychomotor delay, facial dysmorphism, conge- (1) Clincal Genetics
nital heart defects, digital anomalies (camptodactyly, syndactyly, cli-  Department, National Research
nodactyly), thrombocytopenia, genitourinary anomalies, gastrointesti- ~ Centre, Cairo, Egypt.
nal and ophthalmological problems (12, 13, 19). Facial dysmorphism ~ (2)Human Cytogenetics

. . . . artment, National Research
includes prominent forehead, hypertelorism, downslanting palpebral B:gue, Cairo, Egypt.
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fissures, broad nasal bridge with short nose, thin upper lip and low-
set malformed ears. Eye abnormalities consist of strabismus, ptosis,
atrophy of optic nerve, and coloboma of the eyelid or iris (11). The
incidence of distal 11q deletions is estimated to be 1 in 100000, while
the male to female ratio is 1: 3 (1, 23).

Based on karyotype analysis, the breakpoints arise typically in sub-
band 11q23.3 with deletions extending to the telomere. Most cases
arise from de novo deletion or rarely as an unbalanced segregation
from a balanced carrier (15). Voullaire ef al. (21) suggested that the
origin of Jacobsen syndrome was a familial folate-sensitive 11q23.3
fragility carried by one of the parents. They hypothesized, that the fra-
gile chromosome 11 was transmitted to the embryo and subsequently
broke at the site of fragility, producing a predominant cell line with
deleted chromosome 11q23.3-qter. Molecular studies of the deletion
breakpoints led to the identification of one subset of 11q terminal de-
letions (9). In this subset, the deletion was caused by expansion of a
CCG - trinucleotide repeat at the site of the deletion breakpoint and
consequent expression of the folate-sensitive fragility site (FRA11B)
in 11923.3 (10).

Here, we describe two affected sibs with clinical and cytogenetic fea-
tures of Jacobsen syndrome (JBS) derived from normal parents by mo-
lecular cytogenetics. To our knowledge, this is the first report from
Egypt on terminal deletion 11q syndrome.

| CLINICAL REPORT

The present family was referred to our Clinical Genetics Clinic, Natio-
nal Research Centre, for genetic counseling because of 3 children with
congenital heart disease and delayed physical and mental milestones
(Pedigree Fig. 1).
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Figure 1: Family Pedigree
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PATIENT 1 (lll-1) (Fig. 2)

This 6-year-old male, was the first child of a healthy Egyptian non-
consanguineous 27 years old mother and 40 years old father. He had 2
affected younger sibs: a sister (III-3, see patient 2) and a brother (III-
2). This second boy was born with a low birth weight (1.850 kg, - 3
SD) (Pedigree Fig. 1), and had nearly same facial features as his sister
and congenital heart defect in the form of single ventricle. He died at
the age of two months, because of the overwhelming cardiac problem
without being further investigated.

Patient 1 was born at term after uneventful pregnancy. At birth, weight,
length and head circumference were 1.7 kg (- 3.4 SD), 42 cm (- 4.1
SD) and 30 (- 3 SD), respectively. He had cyanosis, and mild respi-
ratory distress that required incubation for a month without artificial
ventilation. Echocardiogram revealed restrictive peri-membraneous
outlet VSD. Global development delay was noticed by the parents; he
sat supported at 3 years, could sit alone at 4 years and walked with
support at age 6 years. He recognized his parents, fairly reacted with
surrounding, was unable to control urine and stool, and only vocalized
two words sentences. History of constipation since early infancy was
present which improved over the past year. Frequent upper and lower
respiratory tract infections was recorded.

On examination, his weight, height and head circumference were 13.5
kg (-2.8 SD), 97 cm (- 3.4 SD), and 48 cm (- 2.9 SD), respectively.
Facial dysmorphism showed hypertelorism, downward slanting pal-

Figure 2: Patient 1: (a)
face; (b) profile. Note
facial dysmorphism

(hypertelorism, downward
slanting palpebral fissures,
ptosis, sparse eyebrows,
broad nasal bridge, thin

upper lip and low-set

malformed ears) and nevi

on the neck and chest
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pebral fissures, ptosis, sparse eyebrows, broad nasal bridge, thin upper
lip and low-set malformed ears. Few nevi were present on his neck and
chest. He had bilateral simian creases, malaligned toes, and bilateral
soft tissue syndactyly between the 2™ and 3" toes. Chest and heart
examinations revealed pansystolic murmur over the pericardium. Ab-
dominal examination was normal, while genital examination showed
hypoplastic scrotum and bilateral undescended testicles. Hypotonia,
normal deep tendon reflexes and intact sensation were present on neu-
rological evaluation.

Investigations revealed patent VSD by echocardiography, normal hea-
ring test, normal bone density using DEXA scan and bilateral inguinal
testicles on pelvi-abdominal ultrasound. Complete ophthalmologic as-
sessment showed bilateral ptosis and normal fundi. Blood investigation
showed mild thrombocytopenia (98000/mm’) with normal morphology
of the platelets. EEG recorded bilateral focal epileptogenic dysfunction
with left side preponderance, although the patient did never experien-
ced seizures. Brain CT showed remarkable white matter hypointensity
indicating deep white matter demyelination (Fig. 4). Psychomotor as-
sessment using both Vineland test and Portage program revealed mo-
derate to severe delay in different developmental fields.

PATIENT 2 (l1l-3)(FIG. 3)

This 3-year-old sister was born at 40 weeks of gestation by Caesarian
section, because of breech presentation. Her birth weight, length, and
head circumference were 2.15 kg (-2.2 SD), 43 ¢m (- 3.1 SD) and 30

Figure 3: Patient 2: (a)
face; (b) profile. Note
facial dysmorphism
(hypertelorism, downward
slanting palpebral fissures,
squint, coloboma of

right upper eyelid, sparse
eyebrows, broad nasal
bridge with short nose,
thin upper lip and low-set
malformed ears) ’
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Figure 4: CT scan brain
of patient 1 showing
hypodensity of white
matter in periventricular
area indicating white
matter demylination

cm (- 2.5 SD), respectively. Congenital heart defect was diagnosed at
the age of 14 months. All developmental milestones were delayed; she
sat supported at 2 years and at the time of examination she could sit
alone for a few minutes. She recognized her parents, was unable to
control urine and stool, and vocalized with single syllable words. As
her brother, she had chronic constipation since early infancy and suf-
fered from recurrent respiratory tract infections.

On examination, weight, height, and head circumference were 9.5 kg (-
3.1SD), 78 cm (- 3.9 SD), and 46 cm (- 2.7 SD), respectively. She had
dysmorphic features with hypertelorism, downward slanting palpe-
bral fissures, squint, coloboma of right upper eyelid, sparse eyebrows,
broad nasal bridge with short nose, thin upper lip, low-set malformed
ears and short neck. There were bilateral complete simian creases, and
bilateral soft tissue syndactyly between the 2™ and 3" toes. Abdomi-
nal and genital examinations revealed no abnormality. Chest and heart
examinations showed pansystolic murmur over the pericardium and
accentuated second sound over the pulmonary area. Neurologically,
hypotonia, detectable deep tendon reflexes and normal sensation were
present.

Recent echocardiogram showed high ostium secundum ASD and peri-
memberanous VSD. Complete ophthalmologic examination detected
normal fundi, exotropia and small coloboma of the right upper eyelid.
She also had mild thrombocytopenia (100000/mm®) with normal plate-
lets morphology. Hearing test, abdominal ultrasound, EEG records and
DEXA scan revealed no abnormality. MRI of brain showed hyperin-
tense signal of the white matter on T2W in the periventricular region
especially around frontal and occipital horns, with irregular patterns,
indicating white matter demyelination (Fig. 5). Psychomotor evalua-
tion was done using Vineland test and Portage program and revealed
moderate to severe delay in different developmental fields.
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Figure 5: MRI of patient 2: T2W axial cuts showing hyperintense signal of the
white matter in the periventricular region especially around frontal and occipital
horns indicating white matter demyelination. Note the patchy, irregular shape of
demyelination

CYTOGENETICS ANALYSIS

Standard cytogenetic analysis following GTG banding technique was
carried out for the two sibs on metaphases derived from phytohemag-
glutinin (PHA) stimulated peripheral blood lymphocytes by standard
methods (20). A total of 50 metaphases were karyotyped and analyzed
according to ISCN (7) and revealed deletion 11¢23.3-gter of both pa-
tients in all metaphases with karyotypes, 46, XY,del 1123.3-qter and
46, XX,del 11¢23.3-gter for the male and female patients, respectively
(Fig. 6). Cytogenetic analysis of the parents was done in order to disco-
ver the origin of the detectable deletion. Both parents showed normal
karyotypes (Fig. 7).

Fluorescence in situ hybridization (FISH) according to the method
described by Pinkel ef al. (17) was performed on metaphases from
the two affected children and their parents using whole chromosome
painting probes (WCP) for chromosomes 11 (spectrum green). The de-
letion was confirmed in both sibs (Fig. 8) and the normal karyotype
was confirmed in both parents (Fig. 9). FISH using telomeric probes
of chromosome 11 were done to exclude an interstitial deletion. Both
patients showed a terminal deletion (Fig. 10) and their parents were
normal (Fig. 11).
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Figure 6: Karyotype of the probands: (a) karyotype of patient 1 showing 46,XY,del(11)(q23-ter); (b) karyotype of
patient 2 showing 46,XX,del(11)(q23-ter)
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Figure 7: Karyotype of the parents showing (a) karyotype of father 46,XY; (b) karyotype of mother 46,XX.
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.

Figure 8: Fluorescent In Situ Hybridization (FISH) Figure 9: Fluorescent In situ hybridization (FISH)
on metaphase using WCP of chromosome 11 (arrow) on metaphase using WCP of chromosome 11 (arrow)
showing terminal deletion in chromosome 11q of patient ~showing normal chromosome 11 of mother.

1.

Figure 10: Fluorescent In Situ Hybridization (FISH) Figure 11: Fluorescent In Situ Hybridization (FISH)
using telomeric probe of chromosome 11p (arrowhead) using telomeric probe of chromosome 11p (arrowhead)

and 11q (arrow) showing deletion of the telomeric and 11q (arrow) showing normal chromosome 11 in
(terminal) region of 11q in patient 1 (A); and patient 2 father (A); and mother (B).

(B).
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| DISCUSSION

Jacobsen syndrome is a rare, but known syndrome caused by a partial
terminal deletion of the distal long arm of chromosome 11. Grossfeld
et al. (5) have reviewed the clinical features of 110 patients with 11q
terminal deletion disorder, demonstrating the phenotypic variability
associated with this condition.

We describe the first Egyptian patients with Jacobsen syndrome. Two
sibs (male and female) had identical distal 11q monosomy (del11g23.3-
gter). Both patients had facial dysmorphism with hypertelorism, sparse
eyebrows, broad nasal bridge with short nose, thin upper lip, and low-
set malformed ears. Their facial features are quite similar to the publis-
hed features (12, 13, 19). Moreover, patient 1 had nevi on the neck and
chest comparable with the report of Giampietro et al.(4).

Bilateral normal fundi were detected on ophthalmological examination
of both patients. Also, bilateral ptosis was noted in patient 1, and squint
with right upper eyelid coloboma in patient 2. Various eye anomalies
have been reported in patients with JBS (11).

Echocardiac examination demonstrated an isolated VSD in patient 1,
while patient 2 had ASD and VSD. The late male sib (patient I1I-2) had
single ventricle. Previous studies have demonstrated that, over half the
11q patients had congenital heart defects (CHD) (16, 22). One third of
these patients had so called “flow defects”, which included left sided
obstructive lesions and isolated ventricular septal defects. The other
two thirds of patients had wide spectrum of heart defects. CHD is con-
sidered the major cause of lethality in this syndrome as in patient (III-
2) who died at 2 months of age.

Genital anomalies were reported in 58% of JBS patients. Patient 1 had
a hypoplastic scrotum and bilateral undescended testes (5).
Psychomotor delay and short stature are common features of JBS (6).
Both patients had muscular hypotonia, low birth weight and short sta-
ture. Their physical and mental development was moderately to seve-
rely delayed. Previous publications (5, 22) have demonstrated a strong
correlation between the deletion size and the severity of developmental
delay. However for other phenotypes e.g. congenital heart defects, the
genotype/phenotype relationship is less clear.

Previous neuroimaging studies of patients with JBS reported multiple
pathological white matter changes in the frontotemporal and periven-
tricular regions, and mild global brain atrophy (1, 14, 23). However,
proton magnetic resonance spectroscopy detected slight reduction of
all metabolites in gray matter (1). Brain neuroimaging of our patients
revealed white matter demyelination in both of them.
Thrombocytopenia is a common feature in JBS (2). Laboratory inves-
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tigations revealed mild thrombocytopenia with normal platelets mor-
phology in both sibs. However, recently several adolescent age patients
with distal 11q monosomy had normal platelets counts (5).

Some authors reported hearing loss in their patients (3, 18), moreover,
Giampietro ef al. (4) detected hearing loss and osteopenia in their 13-
year old patient. The hearing test and DEXA scan of our two patients
revealed no abnormality. A possible explanation may be, that hearing
loss and osteopenia developed in older patients.

Chronic constipation and frequent respiratory tract infections are com-
mon associations with JBS, as they were reported in 42% and 58% of
patients, respectively (2, 5). Both our patients complained of chronic
constipation and repeated respiratory infections.

The idea of comparing the clinical and cytogentic data of patient 1 with
that of patient 2 seemed interesting. Since approximately three quarters
of the reported Jacobsen patients were females, a comparison between
our two cases with identical distal 11q monosomy and were of opposite
sexes, accompanied by review of published cases (1, 4, §, 12, 13, 19,
22 ), was expected to show some interesting findings. However, no ap-
parent gender-linked difference could be detected.

Interestingly, the cytogenetic analysis of the probands’ parents using
G-banding-technique and FISH revealed normal karyotype. Howe-
ver, they had three children, two of which proved to have JBS. The
third child had low birth weight, dysmorphic similar facial features,
single ventricle and died at the age of 2 months. Therefore, it seems
that he also had JBS. Jones et al. (9, 10) reported the colocalization
of JBS breakpoints with the inherited folate-sensitive site FRA11B,
at 11923.3. Hence, inheritance of an expanded p(CCG)n trinucleotide
repeat at this folate-sensitive fragile has been implicated in the gene-
ration of chromosome breakpoint at 11¢23.3 in several JBS patients,
especially in patients with large deletions. It is tempting to speculate
that there is an expanded CCG repeat in the parents of our patients.

In summary, we described the first Egyptian cases with Jacobsen syn-
drome. The occurrence of distal 11q monosomy in two children of pa-
rents with normal karyotype may support the suggestion that a familial
folate-sensitive 11q23.3 fragility carried by the parents, is the cause
of the breakpoint. We recommend professionals managing individu-
als with 11q deletion considering hearing evaluation and DEXA scan
every 6-12 months to check for possible development of hearing loss
and osteopenia. Furthermore, a karyoptype / phenotype correlation
may emerge after exact analyses of the growing number of patients
using recent molecular cytogenetic tools.
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