
475

Introduction

The 22q11 deletion syndrome includes a
wide clinical spectrum of both functional
and structural anomalies, including DiGe-
orge/velocardiofacial syndrome, conotruncal
anomaly face syndrome and some other less
frequent disorders1. This syndrome is high-
ly variable in severity and shows a contin-
uous spectrum of phenotypic manifestations
with considerable inter and intrafamilial
variability1.

In 1995, Budarf et al.2 reported a patient
with a 22q11 deletion, velocardiofacial syn-
drome and a rare bleeding disorder. These
three characteristics constitute the “Bernard-
Soulier syndrome”. Ludlow et al.3 showed
that a recessive mutation in the promoter
region of the glycoprotein (GP)Ibβ gene,
which maps in the commonly deleted re-
gion in 22q11, was responsible for the eti-
ology of Bernard-Soulier syndrome in the
same patient. Kenny et al.4, in 1999, report-
ed a further patient with a single nucleotide
deletion within the coding region of the
GPIbβ gene and with a 22q11 deletion. This
patient was affected by Bernard-Soulier syn-
drome and had subclinical features of the ve-
locardiofacial syndrome. Both cases are het-
erozygous compound for the mutation in
GPIbβ and for the 22q11 deletion. Recent-
ly, we have evaluated a newborn child with

the 22q11 deletion who, we believe, could be
affected by the Bernard-Soulier syndrome.

Case report

This patient, delivered after an unevent-
ful pregnancy, at term and weighing 2950 g
at birth was born to a 32-year-old primi-
gravida and her healthy, non-consanguineous
husband. The family history was unremark-
able and there were no recordings of con-
genital heart defects. At 1 day of age, a heart
murmur was heard and a diagnosis of trun-
cus arteriosus was made by cross-sectional
echocardiography. Subsequent angiocar-
diography confirmed the presence of truncus
arteriosus type A3 with a separate origin of
the pulmonary arteries. The right pulmonary
artery arose directly from the common ar-
terial trunk whereas the left pulmonary artery
originated from the descending aorta. About
40% of patients with truncus arteriosus have
the 22q11 deletion5,6 and, in particular, the
rare type A3 is more frequently associated
with this haploinsufficiency5-8. For this rea-
son, we included this patient in a study of the
molecular characterization of 22q11 hemi-
zygosity in conotruncal heart defects. This
study is currently underway in our hospital.
We used 15 consecutive simple tandem re-
peat polymorphic (STRP) markers that map
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in the 22q11 region in order to genotype, by polymerase
chain reaction, the patient and his parents and to define
more precisely the size and origin of the deletion. The
STRP markers used, from the centromere to the telom-
ere, were: D22S420, D22S427, D22S1638, D22S941,
D22S1648, D22S944, D22S1623, D22S264, D22S311,
D22S1709, D22S306, D22S308, D22S425, D22S303,
and D22S257. The methodology used to genotype the
patient’s and his parents’ DNA was that described by
Carlson et al.9, with some modifications. We resolved
the polymerase chain reaction fragments in small 12%
polyacrilamide gels (about 10 cm long) which were
then stained with silver nitrate. Haplotype analysis
showed that the patient had a de novo 1.5 Mb deletion
with a proximal breakpoint flanked by the marker
D22S427 and a distal breakpoint between the STRP
markers D22S1623 and D22S264. The deletion was
paternal in origin.

After genotyping, we retrospectively revised the
clinical data of the patient. His medical history includ-
ed abnormal clotting at the time of correction which was
performed at 14 days of age. Moderate thrombocy-
topenia (96 � 103/l-3) and a prolonged bleeding time (ac-
tivated partial thromboplastin time 55.2 s, ratio 1.78)
were present at birth. The platelet morphology and size
were never recorded. The coagulation status became very
abnormal soon after surgery and the patient required re-
peated platelet transfusions. He never regained a normal
platelet count. Additional features included overfolded
helices, transient hypocalcemia, and renal failure. This
patient developed a sepsis 3 weeks postoperatively and
subsequently died at 3 months of age before molecular
analysis of the 22q11 deletion was performed and be-
fore the platelet morphology and function and the co-
agulation system could be investigated in detail.

Discussion

Many of the tissues and structures involved in the
22q11 deletion syndrome derive from the pharyngeal
arches of the developing embryo, where the neural crest
cells migrate and participate in the formation of both the
craniofacial region and the neck as well as of the out-
flow region of the heart. A defect of either the neural crest
cells or of their migration is responsible for the main clin-
ical findings in the 22q11 deletion syndrome. Howev-
er, not all the clinical findings associated with this dele-
tion can be attributed to a defect of the neural crest
cells.

Several reports suggest that some of the anomalies
associated with the 22q11 deletion occur as a result of
the phenotypic manifestation of recessive mutations in
additional genes which are localized in the commonly
deleted region but which do not affect the neural crest
cells. The Bernard-Soulier syndrome is a rare inherited

disorder of platelet function due to either a quantitative
or qualitative defect in the platelet GPIb-IX-V membrane
receptor complex10. The complex is composed of four
subunits, namely GPIbα, GPIbβ, GPIX, and GPV. The
Bernard-Soulier syndrome is usually inherited in an
autosomal recessive manner and is characterized by a
prolonged bleeding time, thrombocytopenia and giant
platelets10. Most of the mutations responsible are thought
to be in the GPIbα gene10. The GPIbβ gene has been
mapped in the chromosome 22q11 region11, within the
region commonly deleted in patients with DiGeorge/ve-
locardiofacial syndrome. Two cases of mutations in the
GPIbβ gene together with a deletion on the homologous
chromosome 22q11 region have been previously de-
scribed. The vast majority of patients with 22q11 dele-
tion are obligate heterozygote carriers for GPIbβ defi-
ciency, and therefore for Bernard-Soulier syndrome.
However, this abnormality may not per se induce a
bleeding tendency.

Our patient, presenting with truncus arteriosus, had
moderate thrombocytopenia before surgical repair and
developed a severe coagulopathy postoperatively. The
diagnosis of Bernard-Soulier syndrome in this child is
suspected on clinical grounds, and is not based on a spe-
cific molecular test. The patient showed an estimated 1.5
Mb deletion and the GPIbβ gene maps within this region.
Because the loss of one GPIbβ allele alone is not suffi-
cient to produce a bleeding disorder, it is likely that this
patient had had a single mutation of the remaining
GPIbβ allele.

In conclusion, attention should be given to patients
with 22q11deletion because they could be at risk for ex-
cessive postoperative bleeding which is associated with
an increase in morbidity and mortality. In a wider per-
spective, patients with a microdeletion syndrome are at
an increased risk for autosomal recessive disorders. Al-
though such cases may be relatively rare, particular
care should be given to atypical patients who show fea-
tures which can be ascribed to both a microdeletion
syndrome and to an autosomal recessive disorder.
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