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Kinder mit DeletionsSyndrom - 22q11 ( KiDS-22ql1) e.V., Blumenweg 2, 87448 Waltenhofen

is a self-help organization founded in 2001, which commits itself to children af-
fected with the 22q11 (DS 22q11) deletion syndrome and their families. The 22q11
deletion syndrome is a genetic condition which in most cases occurs without an
identifiable cause. It is characterized by a broad range of symptoms, of which on-
ly few apply to each individual affected.

The 22qgl1 deletion syndrome occurs in approximately every 4,000th case of
childbirth, the condition is therefore often not discovered immediately. In the
majority of cases the diagnosis is often made only after a heart abnormality is
discovered, however, sometimes even later. The early discovery of the condition is
very important to prevent or at least foresee possible complications which can
then be treated accordingly.

The patients may only be guaranteed a high quality of life if holistic treatment
can be provided on time. To achieve this end, patients, parents, and physicians
should work hand in hand and dedicate themselves fully to the cause.

For these reasons the association provides the following:

e Regional contact partners and networking opportunity

e Youth group for children affected including their brothers and sisters

e Exchange of experience and information at regional and national meetings

e Semiannual information brochures / brochures on medical subjects

e Medical information from the scientific advisory council, meetings with
experts

e Homepage: www KiDS-22qll.com including various other services

e Internet forum with individual support in case of questions and problems

e Social law advocacy
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What is it?

The term “deletion” means that some-
thing is missing (derived from the Latin
word deletus = deleted). In case of the
22ql1 deletion syndrome, a piece of ge-

netic material of one of the chromo-
somes 22 is absent at the location of
qll.

Why do we need chromosomes?

Chromosomes are the packaging units
of our genetic material. In each of
them, several thousand genes are
packed together. Our chromosomes
help our cells to keep the genetic ma-
terial in state of order, so to speak.
According to most recent estimations
our genetic material is composed of ap-
prox. 25,000 genetic dispositions, the
so-called genes. In them, programs are
encoded which make it possible for a
human being to develop in all his diver-
sity from a single fertilized egg cell.
The subsequent function of our organs,
our susceptibility to diseases, our be-

havior, and our intellectual abilities, i.e.
our “dispositions and talents” are also
co-determined by our genes. Genetic
modifications are likely to produce dev-
iations in the execution of the various
development programs and functions.
The consequence is mostly an organ de-
velopment disorder which may already
appear during pregnancy, however,
physical functions that are of impor-
tance after the child is born may be
affected as well.

Why do we need two copies of Chromosome 227

We possess two copies of almost each
of our genes and thus two copies of
each chromosome we have, one from
our mother and one from our father.
For some genes it does not matter
whether they occur once or twice.
However, for a number of genes, par-

ticularly those which control embryonal
development inside the womb, it ap-
pears to be very important that they
occur in exactly the right dose, ie.
twice.
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Which genes have been lost in
letion syndrome?

In most people with the 22qll deletion
syndrome approx. 3 million of approx. 3
billion existing building blocks carrying
approx. 45 genetic dispositions are miss-
ing. This piece is only missing on one copy
of chromosome 22, whereas the other is
intact.

However, in some people smaller or other
deletions exist which may be accompanied

the 22q11 (DS 22qg11) de-

by a divergent set of problems. Some
people occasionally display symptoms of
the 2291l deletion syndrome without hav-
ing a deletion. Minute errors in a single
gene, the TBX1 gene, were discovered in a
group of them not identified in the course
of regular “FISH analysis” screening (see

next section).

How is the syndrome diagnosed?

The symptoms of the 22qll deletion
syndrome are diverse, but one by itself
does not permit a diagnosis. The spe-
cialist will often be able to diagnose
the syndrome tentatively, even in case
of a slight manifestation, based on the
minor peculiarities in the shape of the
child's face (see below). However, the
diagnosis will be corroborated only by
proving the loss of genes on either one

of the chromosomes 22. This is usually
done in a blood sample, by means of a
chromosome analysis and applying an
additional fluorescence stain of the
genetic material at the site of 22ql1.2
(so-called “FISH analysis”).

Specialist:
Human Geneticist
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What effects does the 22g11 deletion syndrome have on a

human being?

There are people who have an ascer-
tained 22q11 deletion syndrome and are
able to lead a completely normal life.
These “carriers” of the genetic defect
were often only identified once a 22q11
deletion syndrome had been found in an
ill family member. Since healthy people
are normally not examined, and since
there have not been any systemic
screening tests to date, it remains un-
known how frequently the various prob-

Heart /Blood Vessels

lems associated with the 22qll dele-
tion syndrome actually occur.

In principle, the manifestation of the
hitherto approx. 180 possible traits of
the 22qll deletion syndrome may
strongly vary and they do not invariably
possess significance in terms of an ill
condition. The most frequently occur-
ring problematic areas will therefore
be represented in the following.

Malformations of the heart and the
vessels close to the heart are a very
typical manifestation of a 22qll dele-
tion. Owing to the modification in the
genetic program, an erroneous process
in cardiac development might already
ensue at an early stage of pregnancy.
One of the following conditions is then
frequently observed. (The vessels con-
ducting away from the heart are re-
ferred to as arteries, those conducting
toward the heart are referred to as
veins):

Interrupted aortic arch:

Type B: In this malformation of the
major blood vessels, which is particu-
larly characteristic of 22qll deletion,
there is no aortic connection between
the descending left carotid and the
left arm artery. If the vascular con-
nection between the pulmonary artery
and the aorta (ductus arteriosus),

which still prevails before birth, closes
as is usual in the first days of life, a
life-threatening situation will arise, as
vital organs will no longer be supplied
with blood. This situation demands im-
mediate intervention.

Ventricular septal defect (VSD): This
defect in the ventricular septum gen-
erally represents one of the most
common congenital heart malforma-
tions. If the defect occurs in a certain
segment as is the case in Fallots te-
tralogy it will be more often than not
be found in cases of 22qll deletion
syndrome.

Pulmonary atresia including VSD:
Here the connection between the right
ventricle of the heart and the pulmo-
nary artery is missing. Pulmonary blood
circulation proceeds then through the
ductus arteriosus or vessels which have
been formed in compensation. In addi-
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tion, there is a defect in the ventricu-
lar septum (VSD, see below) located at
a typical site.

Fallot's tetralogy: This malformation
includes an underdevelopment and con-
striction of the ejection tract belong-
ing to the right ventricle, along with a
constriction of the pulmonary artery
(pulmonary stenosis). In addition, there
is a typical ventricular septal defect
(as in pulmonary atresia) which leads to
a so-called “overriding” of aorta. More-
over, the wall of the right ventricle is
thickened.

Palatal Velum and Language

Truncus _arteriosus _communis: In this
particular case, primarily the aorta and
the lung artery have failed to separate
from each other and consequently form
one common blood vessel.

Course of the carotid artery: Some-
times the course of the cervical artery
is seen to be altered. For this reason,
retracing the course of the carotid ar-
tery is recommended prior to throat
operations.

Specialists:

Pediatric Cardiologist, Heart Surgeon
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Ears /Middle Ears

Alterations of the palate are very typi-
cal of people with the 22qll deletion
syndrome. Apart from the obvious mal-
formations such as a cleft palate,
there may also be concealed clefts ly-
ing underneath the mucous membranes.
Even if none of these malformations
exist, the velum often does not close
properly and, for example, food might
be discharged through the nose. This is
referred to as "velopharyngeal insuffi-
ciency"”. If the palatal velum does not
close properly when speaking, air es-
capes through the nose when sounds
like “b” and “g” are formed making
them sound nasal.

In general, a pronounced disturbance
of speech and language development is
frequently observed in infants with a
22q11 deletion syndrome. The problems
are of extremely complex nature, since
speech acquisition and production are
affected at various levels. The children

can often not be understood by third
parties. The onset of speech develop-
ment is strongly delayed and the voca-
bulary may then be extremely limited
for many years.
Specialists:

Ears-Nose-Throat Physician, Oral and

Maxillofacial Surgeon, Phoniatrician

ENG

Patients with the 22qll deletion syn-
drome often suffer from tympanic cav-
ity effusions and recurrent middle-ear
inflammations. The reason for this is
an impairment of middle-ear ventilation
through the Eustachian tubes (connec-
tion between middle ear and pharynx),
for which various causes may exist.
Firstly, malformations of the visceral
cranium, secondly, alterations of the
palate and palatal velum might perma-
nently worsen the ventilation of the
ear. The generalized susceptibility to
infection, which often exists, also con-

Face/ Appearance

tributes to the contraction of middle-
ear infections.

An above-average number of patients
with the 2qgll deletion syndrome fre-
quently suffer from an inner-ear hear-
ing disability. Therefore an objective
test for impairment of hearing should
be performed, unconditionally and as
early as possible (i.e. within the first
months of life).

Specialists:

ENT Physicians, Pediatric Audiologists

Many children typically have an ob-
long/narrow face, with a prominent
nose and a broad root of the nose. The
tip of the nose often appears to be
relatively large due to the narrow no-
strils. The attachment of the ears is
rather low and the auricles are strong-
ly folded inward. The mouth may be
relatively small, the lips narrow, and
the chin retracted. However, only sel-
dom do the jaws display structural de-
fects so severely that treatment will
be necessary. 22qll children often
have an open mouth, for which the gen-
erally decreased muscle tonus and ob-
structed nasal breathing may be re-
sponsible.

Occasionally the mouth is slanted when
the child screams, which is due to a un-
ilateral underdevelopment of the mus-

cles situated in the angle of the mouth.
This may be mistaken for a paresis of
the facial nerves, but mostly this has
no great significance.

A delayed development of the dental
buds and a late breakthrough of the
permanent teeth has been noticed,
however, this is without further conse-
quences. A reduction of the dental
enamel and its mineralization as well as
individual missing dental buds have
been observed, whereby the former
lead to an increased occurrence of ca-
ries.

Specialists:
Orthodontist, Ear-Nose-Throat Physi-

cian, Oral and Maxillofacial Surgeon,
Dentists
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Immune System

Only few children with the 22q11 dele-
tion syndrome have an impairment of
the immune system which demands
special measures to be taken against
infections and/or a more complicated
form of therapy. The 22qll deletion
syndrome may result in an underdeve-
lopment and/or complete absence of
the thymus gland The thymus gland is
a small organ in front of the heart,
which is responsible for the develop-
ment of T /thymus) lymphocytes. T
lymphocytes are important in the de-
fense against fungi and viruses, but
they also assist other immunocompe-
tent cells in forming antibodies that
ward of f bacteria.

In addition, T lymphocytes have control
functions that keep the immune system
from directing itself against the own
body (autoimmunity).

The underdevelopment of the thymus
gland varies greatly in the 22qll dele-
tion syndrome. Even if thymus tissue is
apparently missing (as can be seen dur-
ing heart surgery, for example) a suf-
ficient development of T lymphocytes
is very often still possible, so that only
a determination of the number and the
function of T lymphocytes will really
permit a conclusion as to whether and
to which extent there might be a de-
fect in the immune system.

This examination should proceed after
diagnosis as soon as possible, since the
outcome might necessitate protective

actions to be taken (hygiene rules, an-
tibiotic prophylaxis) and disclose
whether the child may receive live vac-
cines (e.g. measles, mumps, German
measles, or chickenpox) or if additional
vaccinations are required.

IT a blood transfusion should become
necessary before the situation of the
immune system is known (for example,
in the scope of heart surgery), the do-
nor blood must be subject to pre-
treatment.

| T

Usually, there will be a gradual im-
provement of T cell development in the
course of the first years of life. How-
ever, sometimes a disposition to au-
toimmune diseases (for example, juve-
nile rheumatism) will remain.

Specialist:
Immunologist
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Urinary Tract

Children with 22qg11 deletion syndrome
sometimes display peculiarities affect-
ing the urinary tract and the kidneys,
which are mostly without consequences
but may promote the development of
urinary tract infections.

A urinary tract infection should there-
fore always be excluded in each case of
unclear fever (in urine sample). In ad-

Diet

dition, an ultrasound scan of the kid-
neys is recommended in every child
with the 22q11 deletion syndrome.

Bedwetting of the children affected is
often complained of and is mostly the
result of delayed maturation.

Specialist:
Nephrologist, Urologist

Even if structural alterations of the
gastrointestinal tract are very seldom,
disturbances affecting the uptake of
food occur quite frequently. They may
prevail individually or in combination
and manifest themselves in the shape
of low suckling strength, swallowing
disorders, a reflux of food from the
stomach into the esophagus. Most die-
tary problems result from delayed ma-
turation and cease to exist later in life.
Still, a failure to thrive at infant age,

associated with a reduced weight and
height increase, often exists.

In some cases transitory enteral nutri-
tion might be necessary.

Specialists:

Specialist for swallowing disorders
(dysphagia), Dietary Physician, Pediatr-
ist with special training in dietary and
digestive matters (Pediatric Gastroen-
terologist), Psychosomatic Physician
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Hormones:

Growth: Delayed growth is frequently
observed in 22qll children, which is
compensated before reaching adult
age. Hormone-dependent growth dis-
orders are of seldom occurrence.
These children are typically of normal
height at birth and then stay behind in
their height development.

Calcium levels: An under-functioning of
the parathyroid gland with subsequent
strong depression of the calcium levels
in blood occurs in some newborns with

Skeleton

the 22911 deletion syndrome. This may
reveal itself, for example, in a tenden-
cy to conwulsions or spasms.

As decreases of calcium values in the
blood may also appear later, annual
checkups with blood sampling are rec-
ommended. Since the magnesium levels
might also be reduced concomitantly,
this value should always be checked as
well.
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cally revealed at kindergarten age and
presents a cause for difficulties par-
ticularly in school. ADHD seems to ap-
pear somewhat more often in children
with the 22qll deletion than in the
normal population, which is particularly
demonstrated in the easy distraction
of the child.

Impulsive behavior is just as frequent.
Disturbances of perception, mood, and
motivation may appear especially after
the onset of puberty. When mental

Motoric Development

diseases appear, it is important that
the family becomes aware that they
are not caused by mistakes made in pa-
rental child-rearing and that they can
be treated with good results by sup-
port programs, behavioral therapy, and
medication; the earlier they are identi-
fied, the better.

Some children with the 221l deletion
syndrome display skeletal abnormali-
ties. In particular, minor alterations of
hands and feet occur. Due to the low
muscle tonus (muscular hypotonia), an
aberrant curvature of the spine (scoli-
0sis) may occur at a later age, for
which an early onset of therapy is im-
portant. It is recommended to check
the functions of the cervical spine in
children older than five years, in order

Mental Health

to rule out the occurrence of instabili-
ties in this part of the body.

The reason why leg pains occur in the
22ql1 deletion syndrome (especially
during the night) has not been ulti-
mately explained. However, good expe-
riences have been made with insoles
adjusted to the feet and with physio-
therapy.

Most 22qll children display a genera-
lized weakness (hypotonia) of the mus-
cles. This does not mean that there is a
muscular disease, instead, the muscle
tonus is decreased. Motoric develop-
ment, i.e. the age at which the child is
able to sit unassisted or walk, will
therefore often be somewhat delayed.
An open mouth posture may also result

Learning Patterns

from the reduced muscle tonus. How-
ever, this may also be the case if nasal
breathing is obstructed.

A balance disorder is encountered in
some children which will, for example,
additionally make learning to ride a bi-
cycle more difficult.

Mental diseases frequently occur in our
society. People with the 22qll1 deletion
syndrome seem to be somewhat more
affected than others.

Many who are affected by the 22qll
deletion syndrome have difficulties in
the areas of communication which,
apart from a purely lingual exchange of
information, involve gesticulation and

facial expression. They may lead to a
reduced ability in the individual judg-
ment of hazards, relationships, and so-
cial situations. In some cases a tenden-
cy towards anxiety, social withdrawal,
and autistic behavior may follow.

The peculiarities typically appear up to
the third year of life. An attention
deficit / hyperactivity disorder is typi-

ENG

224911 children often display a specific
pattern of impaired partial perfor-
mances, while other abilities may have
developed normally. There may be spa-
tial perception difficulties which lead
to the learning disorder typical of the
22911 deletion syndrome. In school,

difficulties especially in mathematical
subjects result therefrom.

As far as skills needed in everyday life
are concerned, it may be that the ex-
ecution of complex tasks will be more
difficult.

10
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Fitness for Life

Despite the fact that many 22qll
children display developmental retar-
dation in many areas, they still conti-
nuously undergo further stages of de-
velopment.

Some adults with the 22qgll deletion
syndrome have already set the exam-
ple, by leading a self-determined, regu-
lar life including gainful employment
and starting a family. However, some
children with pronounced learning dis-
abilities will continue to require as-
sisted care when they reach adult age.

Unless there is a serious heart mal-
formation or an immunity defect as
early as at birth, there has hitherto
been no indication that the life expec-
tancy of people with the 22q11 deletion
will be reduced. Women with complex
cardiac and vascular malformations,
however, should seek competent medi-
cal counseling before pregnancy. For
questions concerning hereditary issues
there is the option of seeking genetic
counseling.

Support and Sharing Life in a Community

Support and treatment should be ad-
justed to the needs of each person af-
fected and his attachment figures. In
this regard the general status of de-
velopment and the specific problems
must be considered, as well as his so-
cial environment (family, kindergarten,
school, leisure time, occupation). An ac-
curate assessment of findings (diag-
nostics) is recommended and can be
particularly well conducted, coordi-
nated and guided by the interdiscipli-
nary team of a social-pediatric center
(SPC), along with measures of support
and treatment. An updated address list
of SPCs can be found at www.dgspj.de.

Depending on the nature of the prob-
lem, physiotherapy, early intervention,
occupational therapy, logopedics,
speech therapy, or other pedagogic
supportive measures are applicable.

The support of parents having to cope
with burdens experienced or asso-
ciated with 22q11 deletion is also of re-
levance.

Potentially necessary measures of
family support, educational and social
integration and contact persons in legal
matters, and claiming disability com-
pensation are also mediated by the re-
levant contact persons of the local
SPCs.

The most important objective of all
measures is to ensure the affected
person’s ability to share life in a com-
munity as good as possible and indivi-
dually adjusted to his age and stage of
development.
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How does a 22ql1 deletion come about?

The loss of genetic material in the
chromosomal region of 22qll.2 fre-
quently occurs at random during the
formation of egg or sperm cells, with-
out either parent being personally af-
fected. This is referred to as a “de no-
vo” deletion. In this case, the likelihood
is rather low that the same error
should repeat itself. However, a 22q1l
deletion may also have been genetically
passed on to the child from one of its
parents. Parents of a child with a 22q11
deletion can therefore undergo a test,

consisting of a chromosome analysis of
a blood sample, which will tell them if
they had, or had not, a 22qgl1l deletion
themselves. Further questions on ge-
netic transmission and possibilities of
prenatal examination can be answered
in the scope of comprehensive inter-
views at a genetic counseling office. A
list of advocacy centers in Germany is
available at
http://gfhev.de/de/beratungsstellen/b
eratungsstellen.php.

Why do other names for the 22ql11 deletion syndrome still

exist today?

The genetic defect responsible for the
syndrome was first discovered in 1991
by Dr. Peter Scambler, a scientist in
London, who had studied people suffer-
ing from the “DiGeorge Syndrome”.
The DiGeorge Syndrome comprises the
collective appearance of severe heart
malformations, a defective immunity
due to underdevelopment of the thy-
mus gland, and a calcium deficit due to
a hypofunction of the parathyroids.
However, in the course of time it was
noticed that patients with similar con-
ditions also had a 22qll deletion syn-
drome. The other conditions are, for
example, the conotruncal anomaly face
syndrome, which describes the associa-
tion between certain forms of heart

malformations and characteristic facial
features, the Shprintzen or velocar-
diofacial syndrome, emphasizing the
difficulties associated between the ve-
lum and learning, or the Cayler-
syndrome, in which an underdevelop-
ment of the corner of the mouth is
typical. As a consequence, the term
CATCH 22 was suggested to encompass
all diseases which were elicited by the
22qll deletion syndrome. Each letter
of the word stood for die one of the
most frequently occurring symptoms,
while 22 referred to chromosome 22.
Since this designation was identical to
a war satire and was felt to be discri-
minating, it is hardly used anymore.

12
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How can we cope with it?

Presumably everyone will be initially
shocked upon learning that his child or
even he himself is “different”. However
we must learn to accept that no human
being is perfect and that disease may
befall all of us at any given time. For
most families a burden naturally arises
due to concerns and the increased time
effort to settle many things, but they
do not have to affect one’s life satis-
faction. There are good treatment op-
tions for all the abovementioned prob-
lems, especially when these problems
are identified at an early stage. Since
multiple organ systems are often af-
fected at the same time, the podiatr-
ist, family doctor, or social podiatrist

(SPC) will normally take over basic
medical care and coordinate treatment.
However, specialists in the respective
fields will be necessary for certain is-
sues.

Since the syndrome is very complex
and each person affected may display
various symptoms, it is sometimes dif-
ficult for many families, and for doc-
tors and therapists as well, not to lose
perspective. The registered association
KiDS-22qgll e.V. and its medical advi-
sory council hence commit themselves
to provide information to experts, the
persons affected and their families.
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