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Preface

The Marshall-Smith Research Foundation (MSSRF) has an im-
portant mission based on three objectives; reinforcing the position
of people suffering from the Marshall-Smith Syndrome (MSS], fi-
nancing and stimulating scientific research on MSS and providing
information and advice on this very rare syndrome to a broad and
international public. Since 2007, the foundation has worked inten-
sively towards realizing the above-mentioned goals together with
parents, doctors and other professionals.

Right from the start, the MSSRF has built up a good relationship
with many parents whose child suffers from MSS. An internation-
al network has developed consisting of parents who support each
other and the MSSRF. The MSSRF is now the most important part-
ner in scientific research and because of its valuable experience,
the MSSRF is an important source of information regarding the
syndrome and the need for care. The foundation considers itself
as the party who, together with other relevant parties, reports on
the guality of the care and the life of patients suffering from MSS,
and improves the coordination of the care offered. Developing a
care standard for MSS meets the objectives of the foundation. It
is an obvious step in the attempt to reinforce the position of the
patients and to give information and advice. The aim of the care

1 www.marshallsmith.org
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standard is to improve the information supply and the quality of
the care for MSS patients and their parents/carers.

Why a Care standard for the Marshall-Smith Syndrome?
This Care standard is based on five principles that describe the in-
tentions and the goals of the Care standard. These principles are:

1) Toreport on all knowledge and information on MSS. This care
standard describes the syndrome and highlights the prob-
lems arising in both acute and chronic settings.

2] Toreinforce the interdependence between the patients with
MSS, the symptoms and the treatment possibilities and to
have a holistic view of the conseguences of the syndrome ﬂ
and management.

3) To describe the minimum standards of good care for MSS
patients, from the patient’s perspective.

4) To support self-management with an active role for the par-
ents.

5] Toinitiate comprehensive coordinated multidisciplinary care.

MSS is a very rare syndrome with very serious conseguences for
the children and their parents. Because there is not much infor-
mation on the syndrome and its characteristics and not much has
been published worldwide, it is not clear what is meant by good
care for children and young adults with MSS.

The MSSRF has initiated a project, together with the Dutch Na-
tional Alliance (VSOP) called “Care standard for MSS” as part of
the project “Care standards for rare disorders: the patient in the


http://www.marshallsmith.org
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central role” financed by Fund /PGO/Ministry of Public Health,
Welfare and Sport (VWS] (see 1.2).

The care standard consists of evidence from published articles on
MSS, information given by parents and the knowledge of doctors
and other closely involved professionals currently available. In ad-
dition, information and guidelines have been used from standard
management for some medical manifestations of MSS.

Which people play a central role in this care standard?

The most central role in this care standard is for the patients
themselves with MSS. The difficult period just after birth; living
with chronic health problems; the treatments and subseguent
conseguences, all offer much information and insight into MSS
and the care and treatments that are required.

Children and (young) adults with the syndrome all have profound
physical and intellectual disabilities. They are not able to take care
of themselves and/or to be in charge of their own lives and they
need their parents/carers to tell their story and to manage their
care. In addition, the parents need thorough information on the
syndrome, so they can make conscious choices in relation to the
treatment and care for their child, but also regarding the risk to fu-
ture pregnancies.

H]‘ HZ‘ HB‘ H4‘ HE‘ HB‘

Expectations for a child suffering from MSS

The expectations for a child suffering from MSS that is born to-
day have greatly improved since the first description in 1971, espe-
cially due to the general progress in medical care, but a great deal
of improvement is still required in treatment and care. For a child
born with the syndrome, it is of great importance that the disorder
is recognized as early as possible, so the right investigation and
treatment can be provided. With early and optimal intervention,
the guality of life and the expectations for the baby improve sub-
stantially. Children with MSS can, with the right and personalized
care in the long-term, reach adult age. However the outlook for
patients is heavily determined by the burden of the disease and
the current limitations of effective treatment. ﬂ

On behalf of the MSSRF

Sonja Bracke, Managing Director
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1.0 Introduction

1.1. Background care standard

A care standard describes, from the patient’s perspective, the in-
dividual prevention and care for a certain chronic disorder. It not
only describes the components of the care but also the (multidis-
ciplinary) organization of the chain of care and the relevant quality
criteria. (1). This care standard describes the care pathway for the
Marshall-Smith syndrome and is meant for parents, carers and
other parties in the healthcare sector, such as health insurers.

A care standard is based on current and - if in existence - ev-
idence-based views. Where a [multidisciplinary) guideline for
the chronic disorder is available, the care standard refers to the
guideline and also to relevant guality indicators and quality crite-
ria, if available.

A care standard is specific for a disease and describes the dis-
ease-specific care, organization and guality standards. Besides
the disease-specific care description, a care standard contains

2 Thecare standard is a guideline for contracting the chain of care by the
insurance company and for determining the claims in the insured care and the
underlying funding system

H]‘ HZ‘ HB‘ H4‘ HE‘ HB‘

so-called generic care modules (or more concise care themes).
These describe, from the patient’s perspective, the care path-
way of a generic component in the care that is applicable to other
chronic diseases.

The Platform Coordination Care Standards (Coordinatieplatform
Zorgstandaarden, CPZ®) introduced a format with which Dutch
care standards have to comply if they wish to qualify for national
recognition and registration by the Quality Institute. Based on this
format, the disease-specific care continuum of a chronic disease
is divided into four phases: 1) Early recognition and prevention;

2] Diagnostics; 3) Individual care plan and treatment; 4) Support,
revalidation, reintegration, participation and relapse prevention.
The care, organizational structure and guality information are de-
scribed in each of the four phases. If necessary, each generic
module of the theme is extended with disease-specific informa-
tion (figure 1).

3 The CPZ was founded by ZonMW at the request of VWS in 2010. The CPZ was
integrated into the Quality Institute in 2013.
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Figure 1. Schematic view of the structure of the care standard. The four phases of the disease
specific care continuum (horizontal bars) are integrated into the chapters on the organization
of the care, the quality information, the generic care themes (or modules) and their disease

specific expansions.
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1.2 Accountabhility

The Care standard for MSS has been produced within the frame-
work of the project “Care standards for rare diseases; the patient
in the central role”, as applied for and accepted by the Ministry

of Public Health, Welfare and Sport/Fund PGO/CIBG (Becember
29, 2010). For the development of this care standard, the MSS-

RF joined the Dutch National Alliance (VSOP). Where possible, the
care standard format of the CPZ has been followed. Where this
was not possible or where it would have led to a less logical classi-
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fication for MSS, it has been decided to opt for a specific classifi-
cation that better meets the progression/nature of the syndrome.

The project organization consisted of several working groups: a
sounding board, consisting of a project manager, first contact
person from MSSRF, advisors (therapists for MSS patients) and
the Think tank. Think tank members were medical specialists and
therapists with experience/affinity with MSS. The duties and re-
sponsibilities of all sounding board members were described
clearly: advisors gave advice based on their own specialism and
experience and read, corrected, commented on the paragraphs/
chapters from the different versions of the care standard relevant
to their specialism. Think tank members read complete versions ﬂ
of the care standard, made the necessary corrections and/or
comments and agreed to it. The first contact person from the MS-
SRF and the project manager consulted supporting members and
wrote the care standard. For members of the project organization
see appendix 1

For the development of this care standard an inventory of litera-
ture and guality standards was made and supporting members
were consulted (see appendix 2]. Results of the consultation of
the supporting members were organized systematically, com-
pared and incorporated together in the relevant chapters of the
care standard. The quality criteria (6.1] were developed, based on
the systematically organized results of the consultation of the
supporting members. For a short description of the consultation
of the supporting members and a summary of the results please
see appendix 2. The project steps have been explained on the
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website to the different workgroup members. Moreover, relevant
links and information on care standards for rare disorders and
care standards in general have been inserted. The first contact
person from MSSRF and the project manager exchanged docu-
ments via a secure project management software program.

For the use of images of children with MSS, consent was obtained
from their parents.

1.3 Legal framewaork

This section was made based on the advice report: ‘The conse-
guences of entering professional standards into a legal framework
for the legal meaning of these standards and for the legal position
of health care providers [2]. Care standards fall under the defini-
tion of quality standards, as described in the amended Patients’
Rights (Care Sector] Act and other laws connected with tasks and
duties in the field of quality of care [(Stb.2013, 578). The amended

Patients’ Rights (Care Sector]) Act came into force on April 1, 2014.

The amended Patients’ Rights [Care Sector) Act :

- Brings no change in the current legal status of a standard.
That status is that a professional person must be expected to
follow an applicable standard, unless the circumstances call
for a deviation (comply or explain).
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- Has noconseguences for the meaning of the standards in the

context of the Healthcare Inspectorate or the health insur-
ance companies

The amended Patients’ Rights (Care Sector) Act is primarily fo-
cused on incorporating legal provisions regarding the Dutch Na-
tional Health Care Institute (Zorginstituut Nederland, ZINJ.

- Focusses on the maintenance of a public register by Kl (part
of ZINJ.

- The guality standards that meet the Assessment Framewaork
developed by Kl are incorporated in the Register. The incor-
poration of a care standard in the public register of the Dutch
National Health Care Institute (ZIN] has no conseguences for
the legal effects and the legal position of this standard. If a
care standard has not yet been incorporated in the register,
professionals are nevertheless expected to follow the stan-
dards. However, this implies that the care standard has been
developed in conformity with “Model Care Standards "([4].
The care standard for MSS has not been offered for incorpo-
ration in the register because of the extremely rare incidence
of this disease and, as a result of this, a lack of support for
authorization of the care standard by medical scientific as-
sociations. The agreement of the Think Tank is considered as
approval of the care standard.

]
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1.4 Control and maintenance

The care standard is owned by MSSRF. MSSRF is responsible for
control and maintenance of the care standard. Important features
are regular review, accessibility and readability of the care stan-
dard.

The moment this care standard was introduced a Maintenance
Commission was founded [see appendix 1). The Maintenance
Commission assesses the care standard periodically for:

- Current national and international developments

- Accessibility and readability

This assessment may lead to a revision. Adjustments regarding
the content or the text can be made by the Maintenance Commis-
sion. The care standard will then be finalized again by the MSS-
RF and then agreed on by the Maintenance commission and the
Think tank.

The Butch National Alliance (VSOP] is responsible for identify-
ing and responding to new developments within the generic care
themes during the duration of the project and beyond. For a re-
cent overview of these themes please see the website www.zorg-
standaarden.net.
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1.5 Readers guide

The digital copy of the care standard (in pdf and flipping book for-
mat), allows you to find specific information quickly and easily.

This form and method allow you to work with references both in-
side and outside the care standard. In some cases, a choice has
been made for repetition (of the content) because it gives added
value.


http://www.zorgstandaarden.net
http://www.zorgstandaarden.net
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2.0 The Marshall-Smith Syndrome

The Marshall-Smith Syndrome is an infrequently described ge-
netic disorder with an apparently very low global prevalence (see

two patients who both had a similar, but unusual appearance and
significant developmental delay. The appearance of the children
was characterized by bulging eyes, thick eyebrows and a sunken
nasal bridge. Both children had severe respiratory problems and
failure to thrive and they appeared to have a very advanced bone
age. One of these two children died when he was 20 months old.
Between 1971 and 2010, at least 43 patients with this phenotype
have been described in independent case studies in the medical
literature. This entity became known as the Marshall-Smith Syn-
drome (MSS). The majority of the initially reported children died
as toddlers or in early childhood. Later, it appeared that some
children were able to live longer, particularly due to the improved
treatment methods for respiratory problems. Over the past years,
studies have been published that describe several patients. This
is particularly a result of international collaboration between clini-
cians and the MSSRF, including the launch of a web-based WIKI
for parents in 2010. A larger group of patients made it possible to
draw more solid conclusions about the phenotype of MSS and the
natural history of the syndrome. [B]
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In 2010, there was a breakthrough in MSS research. A genetic
study reported the presence of mutations in the transcription fac-
tor nuclear factor I/X (NFIX] in individuals with MSS [7] [see 2.3).
ldentifying the gene associated with MSS is of great importance in
making a diagnosis and gives insight and hope for possible future

treatments of MSS.

2.1 Description of the disorder

Children and (young) adults with MSS have unusual facial fea-
tures, are physically severely disabled and have severe intellectual
disability. MSS is a chronic, progressive developmental disorder
with complex problems in health and physical/intellectual devel-
opment. Individuals with MSS have profound multiple disabilities
(PMD] to a greater or lesser degree and this makes them vulner-
able. They need personal care and supervision 24 hours a day,
besides the regular treatments for the symptoms of MSS. Daily
life for children and adults with MSS is characterized by intensive
and complex care. The development and wellbeing of the indi-
vidual with MSS is influenced by all aspects of the care network
and its personnel (professional carers as well as close family and
friends). Figure 2 provides a schematic description of how ele-
ments of the care and the daily life of the individual with MSS in-
fluence each other.

ﬂ
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Figure 2. Schematic view of the interaction between caregivers, close relatives, and the

daily life of the individual with MSS. The development of the child or adult with MSS is also
influenced by the guality of daily life and by the interaction between caregivers and close
relatives (parents, brothers/sisters). The health and social functioning of the parents, as well as
the development of any brothers and sisters is also influenced by the individual with MSS.

Interaction between care and life for children and adults suffering from
the Marshall Smith Syndrome
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In the chapters below, the characteristics of MSS are described
(2.2] and the physical and mental development of children and

symptoms are described in chapter 3.

2.1.1 Facial appearance

Striking features are the high and prominent forehead, shallow
eye sockets, the flat middle section of the face, the prominent
bones of the upper jaw and the small, retracted lower jaw. The
nose is short with a low bridge, an up-turned tip and open, for-
ward-facing nostrils. The vertical groove in the upper lip (philtrum)
is long at an early age and gets shorter with increasing age (see

The position of the ears tends to be low-set and they have some
anatomic abnormalities [see 2.1.2]). The eyes appear large and the
eye sockets shallow, which cause prominent or bulging eyes. Of-
ten there are long eyelashes and a blue tint to the whites of the
eyes (see 2.1.3]) (B]. As the years pass by, the features become
more prominent, especially the eyes, the nose and the thick, evert-
ed lips. The mouth often remains open at rest, revealing irregularly
positioned teeth and thick gums (see chapter 3). The tongue may
be large and sometimes protrudes from the mouth. Young adults
of both sexes can have excessive hair growth (6]. Aimost all the

children have curly hair even if their parents do not.

2.1.2 Ears
There are minor exterior ear malformations and the internal and
external auditory meatus is very small. This affects middle ear
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function and makes chronic otitis media and sensorineural or
mixed hearing loss common. In some children, infection has led to
a petrous apex effusion that is an accumulation of fluid [6] [carer
consultation] (for treatment possibilities see 3.3.2.2]

2.1.3 Eyes

The eye sockets are shallow which make the eyes appear big and
sometimes bulging; the white of the eyes in some children can be
remarkably blue. The eyes are very sensitive to light and this may
have an effect on the eye-hand coordination. Some of the chil-
dren are short-sighted to a lesser or greater degree (myopia). A
sguint [strabismus) sometimes occurs. Many children have nar-
row or obstructed tear ducts, which means that tears cannot flow
away causing persistent eye-watering and increased risk of infec-
tion. An underdevelopment of the optic nerve (septo-optic dyspla-
sia) is occasionally seen. Increased internal eye pressure (glau-
coma) which is caused by abnormalities inside the eye, has been
detected in several children, in some cases in combination with
septo-optic dysplasia [6] (for treatment possibilities see 3.3.31).
Once a child is able to walk, they may have problems dealing with
a transition to a different surface. The cause is unknown although
parents think a possible cause may be short-sightedness or a lack
of depth perception (source: carer consultation).

2.1.4 Skin and nails

The skin is often dry and eczema often occurs, particularly at the
start of puberty. The nails are thick, fast growing, and are turned
up or can grow into the nail bed (source: carer consultation).
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2.1.5 Bones, joints, connective tissue and muscles

Bone growth; dysostosis and osteroporosis/arthritis

An important physical characteristic of MSS is dysostosis: a dis-
turbance in normal bone development, especially in terms of cal-
cification of the bones. There is a seemingly advanced bone mat-
uration in part of the bones. Because of this, the bone age as eval-
uated by x-rays of hands and feet seems several years advanced
compared to the normal skeletal age [B]. In x-rays of the hands
and feet from birth until five years old, this phenomenon is visible.
The unusual bone maturation is a consequence of the NFIX gene
defect (see 2.3]). The abnormalities commence when the fetus is
developing in the womb. The defective gene disturbs the anato-
my of the head/neck region and the limbs, affecting breathing and

ability of the baby to feed normally.

Previously, MSS was regarded as an example of a syndrome with
excessive growth based on the seemingly advanced bone age.
([5][8]). However, this is in fact incorrect, because in other parts
of the skeleton (for example the chest and the back] the bone

age is not advanced. At the age of about five years, x-rays of the
hands and feet show a gradual disappearance of the advanced
bone age, and it becomes more or less the same as in the re-
mainder of the body. The seemingly advanced bone age should be
seen as a phenomenon of dysostosis. After some time, there may
be evidence of reduced bone density in the form of osteoporosis.
This phenomenon is related to the abnormal bone formation in the
hands and feet and does not occur in all children suffering from

MSS. The reduced bone density causes fractures in most children,

ﬂ
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but not in all. The reason is still unknown ({6}. In some individuals
the uppermost vertebrae in the spine (the atlas and axis or C1/C2)
are malformed and unstable ([5][9]).

Fractures

Bone fractures occur from early childhood until puberty and
sometimes even at an older age. However, not all children get
fractures, and when they do occur, the problem can vary from a
single facture to frequent occurrences. They have occurred with
relatively minor trauma and also on occasion spontaneously with
no apparent trauma. ({6}) {source: carer consultation}. It is (still)
not clear why some children get fractures and other children don't
(for treatment possibilities see 3.3.2.4).

Back and neck [(kypho)scoliosis and stenosis

Growth (length/height) is fairly normal in early childhood but
changes from the tenth year and sometimes earlier, gradually fall-

ing far under the average (see appendix 4]. There does not appear

Most children develop kyphoscaoliosis of the thoracic spine in early
childhood but in some cases not until around puberty. Significant
curvature can develop very quickly, and is associated with a signif-
icant risk of respiratory complications and even death. If osteopo-
rosis is present, surgical options for treatment may not be possi-
ble. Cervical spine stenosis which can cause weakness and paral-
ysis is can sometimes be a problem [B6] see 2.1.8).

H1 ‘ He ‘ H3 ‘ H4

Craniosynostosis

Craniosynostosis arises from a premature fusion of one or more
cranial sutures. Itis seen in some children with MSS [6] [9] [10]
[11] [8]; for treatment possibilities see 3.3.2.4].

Connective tissue, muscles and joints

All children have reduced muscle bulk and tone. This, combined
with lax ligaments contributes to delayed motor development and
impaired mohility. Joints are often very flexible in the young, but
contractures of the joints can also develop. Abnormal develop-
ment of the joints, including the hips, is often seen, and this can
encourage and/or mimic osteoarthritis in older children and young
adults.[6]

The gross and fine motor development in most children is severe-
ly delayed and the standard motor milestones are not achieved.
Many children are not able to learn to walk, to speak, or to feed
themselves. The lack of speech development is likely to be
multi-factorial, with the abnormal anatomy of the voice-box hav-
ing some contribution, but with neurodevelopmental impairment
likely playing a more major role [6](for treatment possibilities see
3313and3325).

Teeth

Teeth develop normally, but there is often dental overcrowding due
to the small size of the jaw, and the gums often appear enlarged
(gingival hyperplasia) (for treatment choices see 3.3.2.4)
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Feet

Almost every child with MSS has flat feet, with low muscle tone
and lax ligaments being contributory features. The fleshy pads
under the toes are often very prominent, but these do not cause
problems, however the nails are often very thick and difficult to
cut (see appendix 3). The children very often have very sensitive

Hands

The bones of the hands appear different on an x-ray, with the
bones at the tips of the fingers being very small, but the oth-

er bones in the fingers and thumbs broader than usual (see ap-

2.1.6 Breathing

Airway obstruction

The severe breathing problems are the result of a combination of
symptoms due to the upper airway obstruction. The obstruction is
secondary to the combined abnormalities in the craniofacial anat-
omy. These include a small and receded lower jaw (retrognath-
ia), an underdeveloped centre of the face, a low nasal bridge and
closed or narrow nasal passages, and a protruding larynx distort-
ing and limiting the airway [B6] [carer consultation]. In some cases,

4 Apparent-Life-Threatening-Event
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the patient has a larynx which lacks rigidity (laryngomalacia) and
an underdeveloped epiglottis [6]. This can cause coordination dis-

orders in the pharynx. The palate is often high and the tongue is
often limp and thicker than usual.

One or more of the above mentioned symptoms may cause re-
stricted breathing of the child after birth. Only one single case of
MSS without airway obstruction has been documented [12]. The
airway obstruction may be less prominent, or not occur until a lat-
er time [G]. The child will display, depending on the severity of the
obstruction, clearly audible and restricted breathing, snoring, ar-
rested or interrupted breathing, retractions of the thorax and nos-
trils, an increased heart rate, and cyanosis. The oxygen saturation
of the blood is often lower than normal, or shows frequent drops,
and the level of carbon dioxide in the blood is often (highly] in-
creased. This can cause tiredness, lethargy, drowsiness and a lack
of appetite (for treatment options see 3.3.1.3).

Fatalities

Airway obstruction, obstructive sleep apnea, aspiration and its
complications (e.g. chest infections/pneumonia) may cause fatali-
ties in young children with MSS [5][13][12][8].

ALTE

During sleep, some children suffer from unexplained apnea

(ALTE“) (carer consultation]). The infant’s position during sleep is

ﬂ
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important, the airway can be obstructed by lying supine and the
tongue falling back (for treatment options see 3.3.2.5).

Infections

During their first weeks or months, the children will be staying in
a hospital environment where infections are common. These chil-
dren will come into contact with many viruses and bacteria, in-
creasing the risk of infections. Open-mouthed breathing increas-
es the risk of infections (see 2.2.4). Airway infections often cause

enlarged nose and throat tonsils; these can cause and aggravate
the breathing obstruction (for treatment options see 3.3.1.3 and

2.1.7 Nourishment

Almost all infants with MSS have (severe] problems with oral feed-
ing [carer consultation]. Hypotonia, the abnormal craniofacial
anatomy and/or devices used to support their breathing all play
arolein this issue [6]. Babies often have a weak or absent suck
and swallowing reflex. These oral coordination issues are often
prolonged and also affect speech development. Other associat-
ed problems include a risk of choking, aspiration pneumonia and

gastro-esophageal reflux (for treatment options see 3.3.1.4 and

2.1.8 Neurological characteristics

Hypotonia
Children with MSS have hypotonic torso muscles, and hyperton-
ic peripheral muscles. This causes general body weakness and
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pronounced deep tendon reflexes in their limbs. This remains un-
changed during their lifetime. The posture of the child after birth is
characteristic; it is significantly different from the normal posture
of a healthy baby. A baby with MSS tends to lie flat, rather than
curled up in the fetal position, and this is likely to be due to the low
muscle tone, but also allows the ribcage more freedom to expand
(carer consultation). Excessive drooling is common, both due to
an open mouth and reduced swallowing. Reduced swallowing be-
fore birth probably contributes to a surplus of amniotic fluid (poly-
hydramnios) in the final trimester of pregnancy [14][10][15]. Most
children are unable to fully close their mouths. In combination with
the blocked nasal passages, this leads to their mouths being con-
tinuously open [B], (for treatment options see 3.3.1.5, 3.3.2.7 and

Reflexes

Reflexes such as the sucking and grasping reflexes are delayed,
and in some cases the sucking reflex is absent, or disappears.
Hand-eye coordination is also delayed. The deep tendon reflexes
(e.g. the knee jerk reflex] is often normal or reduced in the young
child but can become more brisk and pronounced with age as the
muscle tone increases [B].

Stenosis

Narrowing (stenosis] of the spinal canal, due to abnormalities of
the bones of the spine can occur. This does not necessarily cause
any problems, but weakness in the limbs due to compression of
the spinal cord has been reported [9] (for treatment options see.
3.3.24and 3.3.2.7).

]
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Brain

Brain scans have identified a number of changes to the structure
of the brain in some patients, although none are universal. These
include an underdeveloped or absent corpus callosum, excess
fluid (hydrocephalus) (carer consultation) (for treatment options
see 3.3.1.5), an increase or decrease in the folds on the surface of
the brain (pachygyria or polymicrogyria), and septo-optic dyspla-

Seizures
In some cases the patients suffered seizures during early child-

hood, often without an epilepsy diagnosis. However, in some cases

epilepsy does seem to be present [carer consultation][(for treat-

Sleeping
Many children with MSS are restless sleepers, showing signs of
problems when falling asleep and continued sleeping problems

be the main cause of restless sleeping (carer consultation).

Taoilet training
Most children with MSS will remain incontinent throughout their
life. However, this is not universal and behavioral training can be

2.1.9 Other characteristics
Pyloric stenosis (vomiting due to thickened muscles in the stom-
ach) has been observed in a small number of babies. Umhilical
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hernia and congenital heart problems can also occur[6] and an

Excessive hair growth (hypertrichosis) occurs to some extent in
all patients, and one patient reportedly developed a pilonidal cyst
at an early age (carer consultation). One child developed a Wilms
tumor, however, no cancers have been reported in any of the other
children with MSS[B].

2.2 Physical and mental development

MSS causes a complex range of congenital and developmental
physical and neurclogical problems with lifelong conseguences.

2.2.1 Sensory development

Sensory perception can be normal, but vision and hearing prob-
lems are relatively common, for example due to glaucoma or con-
ductive hearing loss. Furthermore, sensory processing may be
affected by the level of intellectual development. This can leave
children feeling vulnerable, isolated, and anxious.

The patients often suffer from an over-sensitivity to touch al-
though an apparent insensitivity and high-pain threshold is also
recognized (carer consultation]. The oral phase, when infants put
all ohjects into their mouths, lasts much longer than usual. The
hands and feet are particularly susceptible and some children
have been diagnosed with tactile sensitivity disorder. The children
may display repetitive movements, and are often very attached
to one toy that seems to offer them some form of security. This



Marshall-Smith Syndrome | 2.0 The Marshall-Smith Syndrome

is particularly appealing to children with diminished hearing and
sight, and/or severe mental disability.

Research into the functioning of children with severe multiple dis-
ahilities (SMD) shows that there are some common characteris-
tics: they often display severe problems in their sensory stimuli
processing system, and a fluctuating level of awareness. Some
stimuli do not register, or hardly register, while other stimuli cause
fierce reactions. In general, the pace of information processing is
low. Awareness is an important condition for learning new things,
and for further development [18][19]. The functioning of the stim-
uli processing system is particularly important in children with
MSS; these children are often more aware than other children with

SMB.

2.2.2 Cognitive development

Within the group of children with MSS there are great differences
in cognitive development (carer consultation) [20]. However the
children all suffer from severe mental retardation, and show lim-
itations in the processing of stimuli and information. The cognitive
development is strongly linked to the motor development issues
and the stimuli processing issues. Children function on a develop-
mental age level of between 7 and 31 months on the mental scale,
and between 2.5 and 38 months on the motor scale (information
derived from a test with children with calendar ages between 32
and 181 months])[17]. The children are able to imitate simple activi-
ties, and their good (eidetic) memory and curiosity will sometimes
allow them to achieve a performance age at the level of a 3-year-

old (for treatment options see 3.4).
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The diminished capacity in processing stimuli and information
should be investigated. The results inform best management and
therapy options to encourage the development of each individu-
al child. The children can comprehend many things, and use their
entire body, particularly their hands and fingers, to communicate
(non-verbal communication). By only emphasizing the cognitive
development, these children are deprived of options. They learn
more through contact and experience than through their (limited)
faculty of thought. Safety for the child, communication with others
and research into the potential of the child form together the basis
for all further advances in development of MSS individuals.

2.2.3 Motor development

Motor development in all aspects in MSS is significantly impaired.
One of the main neurological causes appears to be hypotonia. All
motor milestones are delayed (head control, rolling, crawling, sit-
ting, standing and walking) and maost individuals have life-long
impairment in mobility. There is significant variation and some
children can learn to walk with and/or without a walker, and/or can
learn to ride a bike, while others cannot achieve this, leaving these
children dependent on aids (carer consultation).

Children with MSS are curious, and love to move. However, they al-
ways require stimuli and guidance from people around them, both
to develop gross and fine motor skills, and to discover the world
around them. The limited physical and motor development limits
the patient’s range of motion. The child is not automatically able to
start exploring the environment by themselves (for treatment op-
tions see 3.4.3).
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2.2.4 Saocial-emotional development, interaction and behavior
Children with MSS show differences in social-emotional develop-
ment, as well as different commaon characteristics in communi-
cation, social interaction and behavior. The children are generally
friendly and tenacious, they are often cheerful and enjoy contact.
The children are able to recognize their parents and carers, enjoy
physical contact and are able to show affection to trusted people.
In many cases, they also enjoy contact with unfamiliar people. The
children are able to absorb and copy the behavior of others, and
enjoy their ‘normal’ daily life (for treatment options see 3.4.4).
Communication

The children lack verbal communication skills and also show ab-
normalities in non-verbal social communication with others. In
many cases of MSS this is demonstrated as a lack of reciprocal
social communicative skills, limited play acting and the display of
stereotypical, repetitive behaviors [20]. The severe retardation of
the development of speech/language, social skills and the levels
of communicative and adaptive functions can be similar to the
symptoms of autism. Nevertheless, the social functioning of chil-
dren with MSS is relatively good compared to those with autism
[20] (for treatment options see 3.4.4).

Behavior

In general, children with MSS are compliant, and are able to form
part of a family and an appropriate group. A general behavioral
trait in MSS is a dislike of change of routine - with or without tan-
trums -, repetitive and stereotypical play, and limited fantasy play
[20]. Problems within one of the development areas are directly
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connected to the other development areas. That is why it is im-
portant that problems in the (mental) development are signaled at
an early stage, using appropriate diagnostic tools {1} and related
treatments (for treatment options see 3.4).

2.3 Cause and heredity

Cause

A genetic study in 2010 reported on possible mutations in the
transcription factor nuclear factor I/X (NFIX] for MSS [7]. The spe-
cific function of NFIX is as yet unclear, but the NFIX gene does
play an important role in the development of the brain and skele-
ton. The same study discovered abnormalities (mutations) in NFIX
in nine children with MSS. The study showed that NFIX mutations
lead to different phenotypes, depending on the type and impact of
the mutation. An earlier study of NFIX mutations in mice, reported
that the mice had reduced growth, malformations of the spine and
decreased density of the bones.

A later study reported that all the children investigated had a mu-
tation in the NFIX gene [21]. The impact of the mutation differs,

but it is [still] unknown exactly how this influences the phenotype.
NFIX mutations can also cause Malan syndrome [7].

ﬂ
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Heredity

MSS is a genetic condition caused by mutations in the NFIX gene
that occur during the production of the gametes (sperm/ova) prior
to conception. Therefore although MSS is genetic, it is not inherit-
ed, and the risk of parents having more than one child with MSS is
low. Indeed worldwide it has not been reported that more than one
affected child was born in the same family. Males are affected as
freguently as females. No risk factors, such as advanced parental
age, parental relatedness, or reduced parental fertility are known.
The offspring of someone with MSS would be expected to have a
50% likelihood of also being affected, but no individuals with MSS
have been known to have children. It is not known whether fertility
is normal or not MSS [B].

2.4 Incidence and prevalence

The syndrome occurs almost globally [6] (carer consultation]. The
MSSRF registers increasingly more young children. This is likely
due to the fact that the diagnosis is made earlier than before, and
parents are able to contact the foundation personally through the
Internet. The prevalence is approximately 1in 4 million; this means
that it is categorized as an ultra-rare disorder (1in 2 million or

more][22].
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2.5 Care phases

MSS clearly distinguishes between the period right after the de-
livery, characterized by an acute, often life-threatening situation,
and the period after that, when the situation of the infant has sta-
bilized and the child enters the chronic phase of the disorder (see
figure 3).

The acute care phase for MSS starts at the birth of the child and
lasts - depending on the health condition of the newborn - an-
ywhere between several days to weeks/months. The final ele-
ment of the acute phase is the release from hospital after the first
post-natal hospital stay. The chronic phase of the care starts at
the release after the first postnatal stay and continues for the rest
of the patient’s life. During the chronic phase the organ specific
complications and developmental problems will start to surface.

Chapter 3 describes the disease specific care based on this clas-
sification [see 3.0 introduction, 3.3.1 and 3.3.2). Chapter 5 de-

scribes the aspects of organistional care for both care phases.

Figure 3. Care structure for an individual with MSS based on the care needs and the

characteristics of the disorder.

Acute care phase Chronic care phase

Post-natal period in hospital Organ specific complications

Cognitive and behavorial problems
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2.6 Disease burden and psychosocial conseguences

The disease burden for patients with MSS is determined by the
patient’s overall health status. This focuses on the disease, symp-
toms, limitations and the guality of life of the child/adclescent. The
manifestations of all prevailing health issues and limitations of the
syndrome, and the changing nature of these issues and limita-
tions during the patient’s lifetime determine the disease burden
for each individual child with MSS. The disease burden is often
also experienced by the parents/carers, and is often, but not nec-
essarily proportional to the severity of the symptoms of their child
with MSS. This disease standard does not classify the disease
burden for MSS, but indicates whether the disease burden is rela-
tively bigger or smaller during the acute and chronic care phases.

Observations and carer consultation have shown that children
with MSS are very resilient when it comes to dealing with treat-
ments and limitations, especially in those who do not appear to
experience pain. However, intensive treatments will leave their
mark on children, and contribute to the disease burden (for treat-
ment options, see 3.4.4 and 3.4.5).

2.8.1 Disease burden during the acute phase

The acute phase requires acute specialist care. The children will
often stay at the hospital for weeks or months on end, causing a
high level of disease burden. During the acute phase, the physi-
cal limitations that cause the disease burden are predominantly
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caused by breathing difficulties, infections, and feeding difficul-
ties. There is significant stress and anxiety on the parents and
wider family. The disease burden will increase, for both children
and parents, over the course of time, due to the characteristics of
MSS and the invasive nature of treatments.

Breathing

The disease burden occurs after birth, caused by severe obstruc-
tion of the upper airways and presents an acute life-threaten-

ing situation. The seriousness of the obstruction determines the
treatment (for treatment options see 3.31.3 and 3.3.2.5). The ar-
tificial airway, ventilator, feeding tube, and intravenous cannulas
and infusions, limit the movements of the child, and the proximity

of the parents.

Infectious diseases

During the acute phase, the child is very susceptible to infec-
tions, partly due to the obstruction of the airways and the use of
ventilatory support. Infections also cause a high disease burden,
because of their profound influence on the overall health and di-
gtary condition of the patient. Infections appear to be, along with
breathing and dietary issues, one of the main causes of ‘failure to
thrive’s, (for treatment options see 3.3.1.3. and 3.3.2.5).

5 This means that the child has a significantly lower weight than should be
expected and/or the child gains significantly less weight than is usually the

norm.
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Diet

Oral feeding of the child is often not possible, immediately after
the birth, due to the abnormal anatomy. Not being able to take in
nourishment by itself causes disease burden, not only because
the baby cannot influence the feeding process, but also because
it causes a disruption of an important moment of contact between
parent and child (for treatment options see 2.7.3 and 3.4.5).

2.6.2 Disease burden during the chronic phase

During the chronic phase, the children are usually cared for at
home with family members. The invasive treatments after the
hospital stay are often continued at home, which causes a high

to moderate level of disease burden. During the chronic phase,
the patients are often admitted to hospital for varied amounts of
time, due to surgery, infections and/or complications due to the
characteristics of MSS. The disease burden in this phase is mainly
determined by the problems that occur in, and the treatment the
patient is given for breathing, feeding issues, infections and the
increasingly more prominent physical limitations, complications,
disturbed psychosocial well-being and a disturbed social-emo-
tional development (see 2./3, 3.3.2 and sge 3.4.4).

Breathing

The airway obstruction is usually still present in most children at
this stage. In some cases, treatment will allow children to breathe
unaided. These treatments contribute to the disease burden, but
the results will also decrease the burden. Monitoring the breathing
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obstruction will remain an important element during this phase.
Obstructive sleep apnea syndrome (0SAS) can occur during the
chronic phase without obvious symptoms. OSAS can present as
restless sleep, no appetite in the morning, behavioral problems
and snoring (see 3.3.2.5).

Infectious diseases

Infections are concentrated in the ear, nose and throat area, and
increase the disease burden through breathing difficulty, treat-
ment with antibiotics and the common necessity for surgical re-
moval of tonsils and adenoids. As the children get older, the infec-
tions will decrease (see 3.3.2.5).

Diet

The disease burden related to the dietary needs of the child in the
chronic phase differs for each child. Some of them will gradually
learn how to take in food orally; these children will often eat a lot
and enjoy eating, without actually gaining a ot of weight. Another
group of children will not be able to take in enough food and fluids
orally; in order to decrease the disease burden caused by a nasal
feeding tube, they will be fed through a PEG/gastrostomy tube.
When this tube is placed correctly, connected to a Mic-key button,
it causes little disease burden (see 3.3.2.6].

In some cases, the patient has a large and protruding tongue that
hinders the eating process, and often causes excessive salivation
and drooling (carer consultation).

ﬂ
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Physical limitations

The delayed motor development is reflected in the chronic phase,
and causes an increase in the disease burden. Children will not
start to walk, or will start this process much later than is generally
the case (4-6 years). Scoliosis, kyphosis, joint problems, fractures
and an abnormal position of the feet, including flat-footedness,
cause movement limitations and a related increase of the disease
burden.

The progressively debilitating character of the physical issues of
MSS is determining for the disease burden from the age of ten;
during this phase, the motor skills will slowly decrease and the
damage caused by the lipid metabolism disorder will become
more noticeable. Fractures and treatments contribute to the dis-
ease burden.

2.6.3 Psychosocial consequences of MSS far child and parents
Being born with and having to live with MSS means living with

the continuous presence of limitations, both physically, mentally,
and psychosocially, both during the acute phase and the chronic
phase. The psychosocial conseguences of MSS for children are
difficult to measure objectively, due to the development levels of
the children. The right diagnostic tools do offer possibilities for re-
search {1}.

Child

The normal development of a child with MSS is partially influenced
by the intensive care that the child receives during the first weeks
to months of its life [20]. During the acute phase, the child has no
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natural, constant contact with the parents, as is normally the case
in a home situation. During both the acute and the chronic phase,
the (prolonged) hospital stay(s) and invasive treatments cause an
increased risk of post-traumatic stress disorder (PTSD) for both
parents and child. If this syndrome occurs, it causes a high dis-
ease burden [20]. During the chronic phase, many children devel-

op a fear of the hospital and treatments (carer consultation).

The moderate to serious mental retardation, with significantly lim-
ited mobility and little to no speech, causes an ever widening de-
velopmental gap between these children and their peers. The cog-
nitive and social-emotional development is influenced by the in-
tellectual disability (see 2.3 and 3.7). The children do not appear to

experience a lot of disease burden from this element; however, the
parents do suffer from this (carer consultation).

Parents

For parents, the acute phase is a very stressful time. The birth of
a child that is ‘different’ and is often born under life-threatening
conditions, and the prolonged and recurring stays in hospital of-
ten cause them to feel as if they are losing control of the situation,
and this causes a feeling of helplessness. This increases the risk
of PTSD for the parents. For the child’s benefit, it is important that
the parents do not develop PTSDO, as that would also limit the risk
of the child developing this disorder [23].

Having a child with MSS means a very profound change in the
lives of the parents. MSS influences their entire life, the domes-
tic environment, daily routines, psychological well-being, their
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partnership, any other children, the psychosocial environment,
work, social position and participation (see 3.5 and figure 2). The
parents are suddenly faced with the medical care for their child
at home. In families with multiple children, the child will be a full

member of the family, despite all limitations.

Parents experience a heavy disease burden during the acute and
chronic phases. Handling this special situation takes a toll on their
psychological resilience. Information from professionals, in order
to support the parents, is therefore very important during both the
acute and chronic phase (see 3.4.5 and 5.0].
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3.0 Disease-specific care

This chapter is about the proper and specific care that is needed
for MSS in the acute and chronic phases (see 2.5). Patients with
MSS experience long-lasting restrictions in their daily lives and
the children need continual care and attention from the people
around them. An essential part of the disease-specific care is the
provision of information and educating the parents of a child born

with MSS.

Guidelines

There are no evidence-based or consensus guidelines for mul-
ti-disciplinary care in MSS, and in practice, management is based
on the supportive care of individual symptoms. Several symptoms
of MSS are relatively consistent features across the patient co-
hort. For some features, there are well established management
guidelines for management, regardless of the underlying cause.
Over the last 40 years, experience has been gained in the treat-
ment of children with MSS. In this care standard, we draw on the
experience of doctors and parents for treatment, coaching and re-
habilitation. In this care standard, the guidelines for the treatment
and care of children with profound multiple disabilities are applied,
because MSS causes profound multiple disabilities in most chil-
dren and the treatment and care of people with a PMD correspond
to the level of development and the symptoms.
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Acute phase: introduction

For a child born with MSS, acute and proper care is needed, fo-
cussed on stabilising a possibly life-threatening situation. If nec-
essary, the Dutch “Resuscitation of newborn infants” guideline

(or similar guidelines in other countries] should be followed {5}.
Following this, the objective will be to work towards a less or
non-life-threatening condition, where acute problems will be un-
der control. After the acute care phase, which can take weeks

and sometimes months and which always takes place in hospi-
tal, the child will be discharged from hospital in a stable condition
(see 5.2.1). The child will often go home with a feeding tube and/or
breathing support. Children will breathe with the aid of a tracheos-
tomy tube or a nasopharyngeal airway [NPA) and will sometimes

also use oxygen (see appendix 7).

physical characteristics of MSS in the acute phase.

Chronic phase: introduction

After the acute phase, the stabilized condition is very fragile dur-
ing the first years of life and many health problems often arise.
The main physical problems are: obstructive sleep apnoea syn-
drome, pneumonia and aspiration pneumonia, pulmonary hyper-
tension, scaliosis, kyphosis and an early onset of osteoarthritis [B].
Frequent visits have to be made to paediatricians, ENT special-
ists and other specialists. Fewer or no visits are made to the GP or
health clinic. The serious and often life-threatening health prob-
lems mean that the child often fails to thrive. For this reason, par-

ents often have the feeling that the child is slipping through their
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fingers and those of the doctors too. Medical assistance is very
often needed for the physical symptoms. Furthermore, signs of
seriously delayed mental development emerge, meaning that par-
ents need the support of first and second line professionals, such
as a speech therapist, physiotherapist, occupational therapist,
rehabilitation specialist and psychologist. The delay in physical,
sensory, motor and cognitive-emotional development means that
it is necessary for children to attend day programmes at rehabili-
tation centres, or at special day-care centers/schools for children
with multiple disabilities, where proper assistance with the child’'s
development is available together with an individual support plan
[see b.2land 5.2.2).

physical characteristics of MSS in the chronic phase.

Informing and educating parents

Parents act by definition in a holistic manner; they continually
follow the entire development of their child from close by, see a
great deal, think about things in terms of their own frame of ref-
erence and adapt their actions accordingly. Parents’ expectations
are built up from this perspective and it is important that profes-
sionals take the background, extent and reality of parents’ expec-
tations into consideration, as well as the strength of the expecta-
tions and the energy that parents and the child are willing to invest
in realising these expectations.
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The observations, experiences, feelings and expectations of par-
ents with regard to the child should always be taken seriously.
This means that the professional must listen well, ask probing
guestions, discuss treatments and take decisions together with
the parents. A system, such as the “Pediatric Risk Evaluation and
Stratification System” (PRESS]), is recommended during hospital
stays, but the appointment of a case manager is also important
(see 5.2.1]. Parents need information about the syndrome and
support in organising care at home. The information helps parents
to understand what the problems are and to have more control
over their lives. Support with the organisation of care means that
parents can cope with the intensive care at home and keep going
for a longer period of time. These are both in the interests of the
child.

Peer-to-peer contact is important to many parents [carer consul-
tation]. This contact should always hbe facilitated by making par-
ents aware of the existence of the MSSRF Foundation. Parents are
then in a position to make their own choices.

3.1 Early diagnaosis and prevention

3.1.1 Early diagnosis

This care standard is an important guideline for early diagnosis of
MSS. Early recognition and diagnosis of MSS in the acute phase
is of enormous importance in initiating appropriate investigations
and management.



Marshall-Smith Syndrome | 3.0 Disease-specific care

3.1.2 Prevention

Due toits rare and sporadic occurrence, and typical presentation
after birth, prevention of MSS is not currently possible. Nonethe-
less, early and anticipatory recognition of symptoms and second-
ary complications is hoped to reduce disease burden and improve
outlook.

In the case of MSS, there is care-related prevention (tertiary pre-
vention); this is focused on the prevention of deterioration, com-
plications, or restrictions to the child caused by MSS. The tertiary
prevention is also focused on the enhancement of knowledge and
the ability of the parents to cope. This is done by providing infor-
mation and education during the acute and chronic phases of
MSS [see 3.3 and 5.2].

3.2 Diagnaosis

3.2.1 Indications for the diagnosis

A combination of presenting symptoms, clinical features and diag-
nostic investigations leads to the diagnosis of MSS. If MSS is sus-
pected on clinical grounds, an X-ray of the hand can be arranged,
as the appearance of the bones in the hand is very characteristic.
In children with MSS, aged between 0 and 5 years, bone develop-
ment is always seemingly ahead of the chronological age [5]. An
x-ray of the hand showing an advanced bone age is, however, not
an indication of MSS in itself. In all cases, there is evidence of a
combination of symptoms, as is normal with a syndrome. If the ex-

ternal characteristics and the physical characteristics have been
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established and correspond to MSS, then genetic testing of the
NFIX gene is indicated (see 2.3).

3.2.2 Differential diagnaosis

MSS shares similarities with other syndromes, some of which
are; Desbuguois chondrodystrophy, Fine-Lubinsky syndrome,
Pyknodysostosis, Antley-Bixler syndrome, Ehlers-Danlos type
VII, galactosyltransferase | deficiency and Lysyl hydroxylase 3
deficiency [B].

3.3 Treatment, education, rehabilitation and care-
related prevention: physical characteristics

This part of the care standard describes treatment, education,
rehabilitation and care-related prevention for the physical charac-
teristics and symptoms, both in the acute and the chronic phases
of MSS. The description is based on the most commaonly occurring
characteristics and symptoms. Care-related prevention mainly
involves precautionary measures and/or investigation, in order to
identify problems and prevent them from becoming worse. Reha-
bilitation involves development, a possible recovery or reduction
of the conseguences of MSS.

3.3.1 Acute care phase

Investigation and interventions during this phase are mainly fo-
cused on diagnosis and stahilization of the child in relation to the
symptoms that can occur in the acute phase. These are described
in paragraphs 3.3.11to0 3.3.1.5.

ﬂ
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3.3.1.1 Eyes

The eyes should be examined after birth for possible evidence

of glaucoma. If glaucoma is detected, then this can be treated

in accordance with the applicable guidelines from the European
Glaucoma Society {10}. Late detection of glaucoma can result in
severe visual loss. The treatment of this is dependent on the se-
verity; Baerveldt implants are often used for this. The cornea of
the syes is delicate. During anesthesia, the eyes must be carefully
taped shut [6], so that the corneas are not damaged

3.3.1.2 Bones, joints, connective tissue and muscles

In the acute phase, an X-ray of the hand or full skeletal survey per-
formed to investigate the possibility of an advanced bone age and
dysostosis, a disorder of the development of the bone. The joints
and muscles are also examined. At present, there is no treatment
available for dysostosis (see 3.3.2.4].

3.3.1.3 Respiration

Airway obstruction

During this phase, a multi-disciplinary team of specialists will
carry out examinations and acute interventions in the case of a
life-threatening airway obstruction.
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Laryngoscopic examination, intubation and anesthesia

It is important to carry out an examination of the throat area in or-
der to establish in how far the airways are defective and constrict-
ed and to decide upon the necessary treatment. The anesthesia
needed for laryngoscopic examination and other treatments re-
guires careful preparation by an ENT surgeon and the anesthesi-
ologist, so that they are prepared for any possible problems that
may arise during the intubation of a child with MSS. Various pub-
lications have shown that serious complications can arise in chil-
dren with MSS during anesthesia ([24][25][26]). In practice, it has
been demonstrated that a laryngeal mask (LMATM] is a satisfac-
tory aid during the anesthesia of a child with MSS. Examination of
the larynx and trachea can be carried out by the introduction of a
flexible endoscope into the laryngeal mask which has been placed
[27]. Itis important to ensure the eyes are closed during anesthe-
sia in order to reduce the risk of desiccation, damage and infec-
tion of the cornea [6].

The insertion of an endotracheal tube during intubation can nor-
mally take place in accordance with the existing guidelines for dif-
ficult airways {3}. However, the anatomy may be of such a nature
that intubation through direct laryngoscopy could be difficult or
traumatic. This can be caused by particular defects, such as the
reduced rigidity of the larynx (laryngomalacia)l, a larynx situated
too far forward and/or the small receding lower jaw. It is difficult
to wean some children from mechanical ventilation. As far as we
know, this is caused by a serious obstruction and not due to cen-
tral neurological dysfunction [carer consultation]. The guideline
‘weaning from mechanical ventilation’ is applicable in the case of
MSS {7}.

ﬂ
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Choanal atresia

Maost children have a unilateral or bilateral choanal narrowing (ste-
nosis) or atresia at the back of the nasal passage. In the case of
bilateral atresia, resuscitation and immediate intervention may

be necessary after birth {5}. However, atresia is usually noticed
during laryngoscopic examination. The atresia can be temporari-
ly relieved by placing a Mayo tube in the mouth. The only effective
treatment is an operation to correct the defect where the atresia
is opened and an open airway is secured using a nasopharyngeal
tube (NPA) or a temporary stent {4}. The narrowing or atresia is

caused by the defective bone development in the face that occurs
with MSS.

Cervical spine instabhility

During intubation under anesthetic and the care of the child, it is
important to consider the possibility of the atlas and the axis in
the neck. Bending the head too far backwards during a throat ex-
amination or laryngoscopy for intubation can cause damage to
the spinal cord [5]. It is therefore recommended to carry out en-
dotracheal intubation with fibre-optic visualization through a la-
ryngeal mask. A supine position is usually contraindicated for chil-
dren with MSS, because the airway is not open in the supine posi-
tion ([27] [carer consultation]).

Tracheotomy

A tracheotomy often takes place a few days or weeks after the
birth or if, after a period of several weeks, a nasopharyngeal air-
way cannot be sited. In these cases, the obstruction of the airways
is often too serious and cannot be solved in any other way than a
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tracheotomy. A tracheotomy is carried out according to standard
procedure and cared for according to guideline {6}.
Nasopharyngeal tube and other treatments

Some children are treated temporarily or receive prolonged treat-
ment with a nasopharyngeal airway (NPA], which effectively
opens the upper airways. The NPA is also used sometimes during
anesthesia {[28][29]{4}).

One child is being treated with a Tubingen Platte. The TUhingen
Platte is a palate plate that ensures that the tongue, lying far back
in the mouth due to the receding lower jaw, is held forward and
does not fall back into the throat, leading to an improvement in the
child’s breathing. This is a tailor-made aid. The Platte provides a
better resting position for the tongue, and makes it easier to swal-
low. This, in turn, produces a positive effect on the functioning of
the Eustachian tube and the ventilation of the middle ear ([30]
[carer consultation]).

Infectious diseases

During the first years of life, viral and bacterial infections cause
almost permanent problems for the airways, which vary from an
infection of the upper airways to severe pneumonia. Treatment in-
volves rinsing the nose and pharynx with a saline solution and of-
ten administering antibiotics, sometimes for a considerable length
of time, in order to cure bacterial infections. Admission to hospital
is necessary for some children.

ﬂ
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3.3.1.4. Nourishment

There are no guidelines available about nourishment and the in-
take of nourishment in children with profound multiple disahilities.
It is important for a child with MSS to receive nourishment that
provides sufficient energy. In the acute phase, during which the
child experiences breathing problems, infections and stress due
to the treatment, the child uses far more energy than a baby in a
normal situation. It seems almost impossible to prevent the failure
to thrive in children with MSS, which means that weight lags be-
hind growth and the rate of growth is lower than normal. However,
if attention is focused on the supply and intake of food from birth,
this can help in prevention.

Offering food will give an indication of the child’'s abilities to ingest
food. If ingestion through the mouth is not possible, the child will
be fed through a nasogastric tube or - if possible - in combination
with bottle feeding. Brest feeding or for bottle feeding, expressed
breastmilk is preferable to formula milk [31]. The mother should
be well-supported and offered advice according to the rules of the
UNICEF/WHO breastfeeding certificate. The expressed breastmilk
can possibly be enriched with a protein supplement, such as Neo-

natal BMF®.

IT it is not possible to express breastmilk, nourishment will consist
of formula milk, or an adapted drip-feed, such as Infatrini®. The in-
dividual situation of the child will determine what kind of nourish-
ment the child will receive. In practice, this means that some chil-
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dren will only be able to begin ingesting food via the mouth after
the acute phase.

In children with choanal atresia, drinking is often very difficult
during the first weeks, due to obstruction in the nose (a healthy
child has to breathe through the nose when it is sucking, which

is impossible in the case of choanal atresia). With a step-by-step
plan including the use of a Mayo tube, soother/dummy and some-
thing to drink, the child can, if possible, be carefully guided to-
wards oral feeding.

Pre-speech therapy support is indicated for all children with MSS
both in the acute and the chronic phases. Using specific knowl-
edge and methods, the pre-speech therapist deals with problems
in the oral cavity that hinder the normal development of drinking
(and later eating) and can support the child and its parents, both
in hospital and at home.’

3.3.1.5 Neurological characteristics

The Brain

In the acute phase, neurological investigations will take place for
signs of hypotonia, structural anomalies of the brain and possible
hydrocephalus. The hydrocephalus can be treated according to
the guidelines for hydrocephalus 0-2 year-olds and/or hydroceph-
alus in craniosynostosis {8}.
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Hypotonia

Due to the hypotonia and poor head-control, the child needs to

be well supported whenever it is being cared for and carried. In
bed, the child can be supported by a small sandbag or a horse-
shoe-shaped cushion (see appendix 7).

3.3.2 Chronic care phase

During the chronic phase, examination and interventions are fo-
cused on the symptomes that occur. It is important for a multidisci-
plinary team of specialists to be involved in the treatment, devel-
opmental training, rehabilitation and care-related prevention for
the child with support from the parents. In many cases, the diag-
nosis will already have been made during this phase. In addition to
the physical problems, the focus during this phase will lie on the
motor, cognitive and psychosocial development of the child. The
physical symptoms worsen in most children as they reach the age
of 8 to 10 years old. The child needs preparation for this by a mul-
tidisciplinary team (see 5.0).

3.3.2.1 External characteristics

The external anatomical characteristics become more prominent
during the chronic phase. As the cranial sutures do not always join
together properly, the skull has an abnormal shape. Through the
development of the permanent teeth, the prominent upper jaw
and the sometimes prominent teeth become more visible. Purely
cosmetic treatment is rarely offered in the Netherlands unless an
improvement in function is anticipated. Other countries may have
different approaches [carer consultation].
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3.3.2.2 Ears

The commonly occurring ear infections can be treated according
to the guidelines {13}. The placing of T-tubes in the eardrum of-
fers symptomatic relief from infections. However, some children
develop chronic ear discharge afterwards [carer consultation].

A meatoplasty may be carried out to widen the ear canal and, in
sSome cases, it is necessary to carry out an operation on the pe-
trosal bones [mastoidectomy) [carer consultation]. Some children

require hearing aids.
3.3.2.3 Eyes

Short-sightedness can be treated with glasses or tailor-made
lenses. Glasses need to be tailor-made due to the prominent eyes
and small nose. Blocked tear ducts can be opened during an oper-
ation. A squint can be routinely treated. A well-fitting pair of sun-
glasses often offers a solution to light sensitivity [carer consulta-
tion]. It is, however, also important to be aware that photosensitivi-
ty can be a symptom of glaucoma.

3.3.2.4 Bones, joints, connective tissues and muscles

Bone growth, dystosis and osteoporasis/arthritis

After approximately the age of 5, x-rays of the hands and feet
show that the bone-age is more or less equivalent to chronologi-
cal age. The rest of the skeleton develops relatively normal bones,
but after a while signs of osteoporosis often become apparent.
This is related to the abnormal bone formation (dysostosis) in the
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hands and feet. In 2013, research was initiated into bone metabo-
lism in MSS in Oxford (UK] using a mouse model for MSS.

In one child, hip pain caused by wear and tear has been treated
with corticosteroid injections and, later on, hyaluronic acid [33].
These treatments only had a temporary effect. Several children
have had a total prosthetic hip replacement [carer consultation].
Instability of the atlas and axis can be treated by fixing the verte-
brae.

Fractures

Fractures are routinely treated with an external plaster cast and
rarely with surgery [carer consultation]. A number of children have
been treated with FOSAMAX® and/or Zometa ® for the prevention
of fractures. Due to the difficulty in administering these medi-
cines and the side effects they induce with prolonged use, this
treatment has been stopped for most children [carer consulta-
tion]. Most of the children known to have fractures, but also some
without fractures are having preventive treatment in the form of
vitamin D and calcium. The efficacy of these treatments is not yet
known [carer consultation].

Back; kyphoscoliosis, scoliosis and stenaosis

Curvatures of the spine can in principle be treated in accordance
with a (treatment] guideline ({14}{15}]. In some cases, scoliosis
has been treated with a brace. However, this treatment had lit-
tle effect and was distressing. Some children with MSS have had
successful back operations. A complication lies in the simultane-

ous prevention of the pronounced osteoporosis, meaning that the
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fixation of material to correct the scoliosis can be a great prob-
lem. In the case of kyphoscoliosis with stenosis of the vertebrae,
an operation is quite risky, but in practice does not appear to have
been impossible [34].

When considering surgery on the back and/or vertebrae, the
whole back must be fully imaged, as there is often a combination
of kyphoscoliosis or scoliosis with stenosis in a part or the whole
of the spine. It is also important to consider the total functioning
of the child and guality of life outcomes when considering any
surgery.

Craniosynostosis

In the various countries where the children with MSS live, doctors
follow different procedures when offering surgery for craniosyn-
ostosis [carer consultation]. In the Netherlands, the Dutch guide-
line provides directions for the examination and treatment of cra-
niosynostasis in the case of MSS {11}. A number of children abroad
have undergone reconstructive surgery with satisfactory results
([17][carer consultation]).

Teeth

The jaw is often too small for the permanent dentition and routine
dental and orthodontic care is usually necessary [carer consulta-
tion]. It is recommended that the child visits a dentist specialized
in treating children with a disability, and treatment (under anes-
thetic, see 3.3.1.3) usually takes place in a centre for special dental

care [carer consultation].

ﬂ
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Feet

The 2010 study showed that all children have pes planus (flat feet]
[B]. For some children, custom-made arch supports in ordinary or
orthopedic shoes are sufficient. Other children may also need ad-
ditional ankle or leg supports and/or fully custom-made orthope-

dic boots [carer consultation].

Hands
The increased maobility in the thumb and contractures in the fin-
gers can be treated with a brace or splint [carer consultation].

3.3.2.5 Breathing

Growth, infections and other arising health problems reguire care-
ful monitoring of the treatment employed. It is often assumed

that natural growth in the head and neck area will allow a child to
breathe without aid. In practice, it appears that this is often not the
case, or has only been possible for a limited period of time (28]
[carer consultation]). However, by applying new techniques in cra-
niofacial surgery, it appears to be possible for some children with
MSS to live without breathing support (see craniofacial surgery).

Airways obstruction

Many children with MSS are dependent for their entire life on a
tracheostomy, positive pressure ventilation at night (CPAP), a Na-
sopharyngeal airway (NPA] or another aid. However, even if a child
is no longer dependent on breathing support, the optimal func-
tioning of the airways is an important point to bear in mind. Ob-
structive Sleep Apnea Syndrome (OSAS]) is a very common symp-
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tom, particularly in the chronic phase. 0SAS is investigated and
treated according to the guideline {2}. In many cases, obstruction
of the airways fluctuates erratically. In practice, it often occurs
that an airways obstruction can develop postnatally, and an ob-
struction that appeared to have disappeared recurs, requiring fur-
ther intensive intervention with a tracheotomy or an NPS ([source:
carer consultation){4}.

It is important to be alert to temporary obstruction of the airways
in the child (while asleep). During an upper respiratory tract in-
fection, thick mucus, or swelling of the tonsils and adenoids can
guickly block the airway. A swollen tongue can also block the air-
way. Infections can be treated by rinsing with normal saline and, if
necessary, antibiotics. Adenoids and tonsils are usually removed
during childhood. In order to combat the weakening of the throat
area, an operation such as an uvulopalatopharyngoplasty (UPPP),
a laser-assisted uvulopalatoplasty (LAUP), or a somnoplasty as
part of a total course of treatment, can be carried out. Using en-
doscopy, an ENT specialist can explore the smallest recesses of
the nasal cavity and pharynx to determine whether one of these
operations may be successful.

Infections

In the chronic phase, infections of the upper airways occur often.
However, infections in the lower airways (pneumonia)l, also occur,
either due to a viral or bacterial infection, or through the aspira-
tion of food. Pneumonia is a frequent cause of death in children
with MSS ([carer consultation][25]). In some cases, sepsis can

result from bacteria entering the bloodstream. Effective treatment
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of any breathing problems reduces the risk of pneumaonia with

a likely improvement in general health, growth and development
[source: carer consultation}. Bacterial infections are treated with
antibiotics, but antibiotics are not effective against viral infections.
Children will often reguire hospital admission for treatment and
support during infections.

Immunity and vaccinations

As far as we know, the children have a normally functioning im-
mune system. However, the children are more susceptible to in-
fections due to airways obstructions and the failure to thrive. In
accordance with the Dutch national vaccination program, vaccina-
tions can take place and, in individual cases, can be supplemented
with a pneumococcal immunization and an annual flu vaccine.

ALTE

Apparent Life Threatening Event (ALTE) needs to studied and ap-
proached on the basis of the guidelines relating to ALTE {12}. Par-
ents’ experience: by picking up the child and stimulating him/her,
breathing usually starts again spontaneously. In all the children,
the throat area is narrow, the tissue is lax and, in many cases, the
tongue can close off the windpipe if the child is lying down. It is
important to find out the most optimal position for breathing. Ly-
ing on one side is usually the best and with the help of a sand bag
or a small cushion, the baby can be positioned on his/her side. At
home many children are monitored by a heartbeat/saturation me-
ter, which may reassure parents.
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Craniofacial surgery

Several children in the US have undergone craniofacial surgery
([36][37]), where parts of the face/jaw have been reconstruct-
ed. In this way, the lower jaw can be fixed in a more forward po-
sition by extraction, or a more extensive operation can take place
(Monobloc distraction, lower jaw distraction, LeFort iii RED dis-
traction). With MSS, the aim of these reconstructions is to give the
airways more space, so that a tracheostomy or other breathing
aid is no longer necessary. This operation has already been car-
ried out on two children, where the tracheotomy has been closed
and the children no longer need aids for breathing support [carer
consultation].

3.3.2.6 Nourishment

In this phase, it is important for a speech therapist to identify the
options for oral nourishment. Any successful finger feeding can
be continued (see 2.1.7). Positive experiences relating to food are
also of importance during this phase, and the pre-speech thera-
pist can help devise ways for the parents to support this. Due to
the breathing problems, the treatment of them and the failure to
thrive, this is not easy. However, it does appear to have been pos-
sible to teach the children to ingest adequate nourishment and/or
fluids orally. This is certainly the case if the swallowing function is
intact and satisfactory treatment for airway problems has led to a
greater appetite. Most children are interested in food and it is im-
portant to react well to the signs given by the child.

ﬂ
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Because of the invasive treatments, the mouth and throat areas
are often sensitive and there is resistance to oral feeding. With in-
volvement from a pre-speech therapist and a digtician, an individ-
ual treatment plan can be devised which may need updating and
revision as the child grows and progresses.

At the beginning of the chronic phase, most children are fed or re-
ceive supplementary nourishment via a feeding tube, sometimes
through the nose. Insertion and care takes place in accordance
with the guideline {3}. A PEG tube 11, possibly followed later on by
a MIC-KEY button, will be placed if it appears that the child is un-
able to ingest sufficient nourishment and liquid via the oral route
[carer consultation]. Some children in the US have undergone sur-
gical procedures on the area around the stomach (fundoplication)
due to serious reflux problems. The upper part of the stomach is
then wrapped as a kind of sealing ring around the esophagus wall.
The guidelines for reflux are applicable here {20}

If, after a number of years, the ingestion of nourishment and/or
liguid does not succeed via the oral route, it is possible to have
special eating training [38] in a specialized rehabilitation centre.
For one of the children with MSS, this training has been success-
ful [carer consultation]. Obviously, when considering the possibili-
ty of this treatment, the child’s individual situation is always taken
into account.

In the end, it is not always possible for all the children to ingest
enough nourishment and fluids via the oral route. Some children
remain dependent on partial or full nourishment and/or fluids via a
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PEG tube/MIC-KEY button for the rest of their lives [carer consul-
tation].

3.3.2.7 Neurological characteristics

Hypotonia

Children with MSS have a greater tendency to drool, due to the
combination of hypotonia in the face, an abnormal jaw position
and inadeguate mouth closure, posture, reduced awareness of
drooling and less freguent swallowing.

It is worthwhile checking to see if saliva loss can be influenced

by speech therapy treatment. This should not only involve the re-
finement of motor activity in the mouth, but checks should also
be made to see if the child can be made aware of saliva loss and
learn how to deal with excess saliva and swallow it in an efficient
way. In the case of moderate to severe drooling that cannot be
adequately treated by therapy, saliva-reducing therapy (such as
Botulinum Toxin A injections]) or a surgical procedure may be sug-
gested. For this decision to be made, a child can be registered
with a multi-disciplinary ‘drooling’ team. In the Netherlands, this is
possible in Groningen and Nijmegen.

Stenosis

Spinal stenosis occurs in a number of children, in combination
with scoliosis and/or kyphosis. As far as we know, there are no
typical signs of loss of neurological function with stenosis, not
even in the case of severe stenosis [carer consultation]. Treat-
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ment in the form of a surgical procedure is possible, but does in-
volve a degree of risk [34], (for treatment options see 3.3.2.4).
Seizures

At present, it is not completely clear whether epilepsy occurs in
children with MSS or not. While asleep, some children do experi-
ence episodes similar to those of epilepsy which sometimes ap-
pear to be related to breathing problems and sometimes not. Most
children are not treated with medication for epilepsy. Too little is
known about this to offer advice for treatment [carer consulta-
tion].

Sleeping

Respiratory problems and obstructive sleep apnea are frequent
causes of disturbed sleep, but even with effective treatment, a
poor sleep pattern is common. The cause is unknown, but sleep
problems are often recognized in individuals with learning difficul-
ties. Melatonin is often used to treat sleeping disorders in people
with an intellectual disability [39], and some children with MSS

have had some benefit from Melatonin.

Taoilet training

Only some children with MSS have been toilet trained or have
been trained to go at certain times of day. Due to a serious lag in
development, most children are completely incontinent and toilet
training does not appear to be possible [carer consultation]. How-
gver, when the children reach the developmental age of three/four,
it is wise to organize structured training [40] at a behavioral thera-
py training centre.
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3.4 Treatment, training, rehabhilitation and care-
related prevention: physical and mental
development

3.4.1 Sensory development

In children with MSS, it is important to pay attention to the pro-
cessing of sensory information from the moment of birth. The
sensory development of touch, movement and balance form the
basis of development. Touching is the first experience between
the child and the outside world and this forms a basis of trust. [41]
Making a conscious effort to carry, nurse and touch the child can
strengthen trust. It is always important to give these children time
to process sensory information and this means that parents and
carers have to adapt themselves to the child. It is also important
to find out about aids and methods that can be used to enhance
the processing of sensory information in the child (see 3.4.2). The
guideline for treatment-oriented diagnostics in people with pro-
found intellectual and multiple disabilities {1} is of great value in
identifying the degree of development and possible disturbance. A

child-rearing theory for people with PMD [42] and the “systemiza-

in drawing up a personalized individual care and development plan
for a child with MSS (see 3.4.4 and 5.1.3].

3.4.2 Cognitive development

It is of importance to the child that his/her own potential with re-
gard to cognitive development, which will always be limited, and
particularly his/her potential to communicate are examined. Com-
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munication is important for cognitive development (see 3.4.4). The
Total Communication method can serve as an important guide-
line in this for diagnostics and treatment. Under daily supervision,
some children learn to develop themselves with the aid of (sup-
porting) gestures, signs and pictograms, while others are able to
use a talking computer with pictograms or limited spoken lan-
guage (see 3.4.4).

A method such as ‘Just Experience It can be an important aid in
the daily care and development of children with MSS [19]. During
the care of the child, this method can stimulate the development
and cognitive development in the area of sensory-motor, senses
and communication, based on specific themes in the child’s sur-
roundings [18](see 3.4.4).

3.4.3 Motor development

Interplay between sensory, motor and cognitive development
For motor and (limited] cognitive development in MSS, interplay
with sensory development is an important principle. The senses
enable children to observe the world around them and form the
basis of sensory-motor development, where movement and expe-
rience through the processing of sensory stimuli go hand in hand.
Physical exercises are important for motor development. How-
ever, due to the abnormal sensory perception, physical exercise
alone will not be appropriate for children with multiple disabilities.
It is advisable to examine the sensory-motor development of the
child and to stimulate him/her using an individually tailored sen-
sory-motor approach and possibly a sensory-motor information
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processing therapy. 14 The sensory-motor development learning
pathway is appropriate for these children and can be employed
at a day centre or school. It is obviously important to also connect
this to the home environment.

Gross motor skills

Under the supervision of parents and a pediatric physiothera-
pist, many children with MSS learn the gross motor skills such as
turning over, sitting, crawling, reaching and possibly standing up
independently. Stimulation of balance is ultimately important for
learning to walk by holding hands or walking independently. Some
children with MSS do achieve this. Activities that can support the
development of gross motor skills include: supporting and chal-
lenging the child in its own movements, movement on an air cush-
ion, rocking, swimming, playing with a ball, adapted gymnastic
exercises, and sensory therapy. These activities often form part of
a psychomotor or sensory-motor therapy. The children can some-
times also learn to ride a tricycle or on a tandem bicycle (supervi-
sion always recommended) [carer consultation].

New issues relating to balance and walking often arise at a lat-
er stage due to the scoliosis, kyphoscoliosis and hip problems [6]

by a pediatric physiotherapist are indicated to help retain the
walking function as much as possible [carer consultation].

Fine motor skills
The support of an occupational therapist is recommended for the
development of fine motor skills and for the oversensitivity experi-

ﬂ
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enced by many of the children. The work of the occupational ther-
apist is based on a sensory-motor approach where, for example,
hairbrush therapy is very effective in the treatment of oversensi-
tivity to touch. Playing with sand, soft clay, shaving foam and var-
ious hard/soft materials and swimming and playing in the water
also help the child in the development of fine motor skills. Some
children learn fine motor skills such as cutting and pasting, which
mean that simple arts and crafts activities are within reach.

Due to the severity and complexity of the disorder, the profession-
al supervision of a multidisciplinary team is indicated. A rehabilita-
tion specialist, a pediatric physiotherapist, a speech therapist and
an occupational therapist (preferably specialized in sensory-motor
development] coach and treat the child and the parents. Coopera-
tion and an exchange of information between these professionals
about the problems and progress of the child are of great impor-
tance. It is therefore preferable to combine the specific training
and treatment for motor stimulation with daily activities at a spe-
cialized day centre/treatment centre. Children with profound mul-
tiple disabilities learn the most if coaching and specific treatment
for motor development are integrated within the daily activities
and care routines. Motor stimulation can therefore be specific and
effortless at the same time. It can be integrated within the dai-

ly care routine, becoming a continual process both in the profes-
sional setting and at home.
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3.4.4 Sacial-emotional development

MSS and profound multiple disabilities (PMD])

A large number of factors determine the social-emaotional func-
tioning of children and young people with PMD, including the
physical condition and communication between those directly
involved. In children with PMD, the focus often lies on the physical
problems, but problems relating to the social-emotional develop-
ment also play an important role in daily life and in the care of a
child with PMD [43]. In children with PMD, it is important to carry

ing on social-emotional functioning and adapting the approach to
and the treatment of it. What does this mean in the coaching and
treatment of children with MSS? Children with MSS display mod-
erate, and profound to very profound deficiencies in the area of
social-emotional development, cognition and adaptive function-
ing. The children often function at a PMD level or just above. A sta-
ble state of health is cbviously an important prereguisite in being
able to develop. In the case of MSS, breathing and nutrition are of
particular importance to a stable state of health. In addition, it is
important to determine and evaluate the level and development of
the social-emotional, cognitive and adaptive functioning at regular
intervals, so that treatment plans for the child’s individual level of
development can be drawn up ({1}[43]).

Methods

Vlaskamp's method [42] offers a framework for an individual
coaching plan for each child and also recommendations for a daily
program. Furthermore, the specific details of work objectives give
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therapists, coaches and parents the necessary tools to support
the child in his/her development. The method is based on the as-
sumption that a child with profound multiple disabilities does have
the potential to develop him/herself.

The * systemization of experience’ method [18] is a theory for peo-
ple with a disability based on the development phases of a child.
The phase in which a child finds him/herself determines how he/
she systemizes and processes experiences. In children with an in-
tellectual disahility, these phases are similar to those experienced
by children developing normally. The ‘systemization of experience’
theory is based on the extent to which and the way in which stim-
uli are experienced and demonstrates four methods of system-
ization which all work together. In the case of a disturbance of in-
formation from one of the systemizations, a response is needed
from the person him/herself or from his/her environment. In the
case of a child with MSS and PMD, the response from parents and
coaches is of importance. In the treatment of the deficiencies and
in all other daily activities, it is important to use the experience lev-
el of the children as a basis for coaching and treatment.

Communications

The children with MSS usually express themselves in a friendly
manner and appear to be happy. There is a certain level of recip-
rocal interaction, which makes communication possible. The sen-
sory disposition of the children is an important opening for the
stimulation of contact and communication. In most children with
MSS, there are delays in language development. They do not learn
to speak with words but they all communicate non-verbally and
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with sounds, such as pointing and non-verbal vocalization. Exam-
ples of this are: wanting something by reaching for it or pointing
at it, not wanting something by pushing it away and laughing in a
funny way. Good use of the Dutch Non-Speech Test (NNST) can
be made by the speech therapist to identify the level of under-
standing and the development of language and communication.

It is recommended to make use of a method of communication. A
method such as “Total Communication” is a good starting point for
assessing the child’s ability to communicate and the proper coor-
dination of the child’s capabilities ([18][19]). The underlying prin-
ciple of the theory is that everything that the child does is a form
of communication; a facial expression, listening, pointing, making
a gesture and talking. With this system, therapists use gestures,
signs, photos and pictograms, in addition to spoken language. A
talking computer with pictograms is a good communication option
for children who are able to learn how to use this.

If the child’s immediate surroundings offer sufficient stimuli that
are specific and inviting, most children will engage in mutual, in-
teractive dialogue and will be able to continue in their develop-
ment. The child will gradually learn to communicate actively in the
present, also without speech.

Behavior

The children usually have a friendly and positive attitude and enjoy
social interaction with people they know. They display very little in-
appropriate behavior. The children are, however, very single-mind-
ed and sometimes behave in an obsessive way towards people or

objects, sometimes displaying stereotyped and repetitive behavior
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([20][carer consultation]). The lack of communication skills, the
limitations in social interaction and the lack of reciprocal commu-
nication and social skills could be compatible with the definition of
a disorder in the autistic spectrum [20]. Any problematic behav-
ior that arises may be caused by a medical problem that has not
yet been identified. It is therefore important to investigate this and

make use of the literature available. 17

3.4.5 Psychosocial coaching of the child and parents in the
acute and chronic phases
In the acute phase, it is very important for the child to be in guiet,
safe surroundings with plenty of contact with the parents, in spite
of the fact that circumstances surrounding a hospital stay make
this difficult. In the acute phase (but also in the chronic phase] it
is crucially important that parents receive enough information and
that they are able to stay as close to their child as possible (see
2.6.3 and generic theme Psychosocial Care with Rare Disorders).

Nursing care according to the Newborn Individualized Develop-
mental Care and Assessment Program (NID-CAP), which is al-
ready employed in many Dutch hospitals for the care of prema-
ture babies, is indicated for bahies with MSS. Good medical and
technical procedures and good psychosocial care focussed on
safety, observation and coaching are of great importance to both
the child and the parents. This reguires an appropriate attitude by
both doctors and nurses, important aspects of which include em-
pathy, respect, trust and showing initiative.

H1 ‘ He ‘ H3 ‘ H4

The development of a Post Traumatic Stress Bisorder (PTSD) is a
great risk for both the parents and the child. Symptoms of PTSD
include sleeping disorders, fear and re-experiencing, as well as
anxiety for no apparent reason. EMOR therapy 18 is a possible
treatment for this, although not in combination with sensory inte-
gration therapy. One child successfully underwent EMOR therapy
for PTSD, which was a result of intense medical treatment during
the acute phase [44].

It is important for the development of the child to be strongly at-
tached to his/her parents and has a preventive effect on PTSD.
Involving the parents in the care of the child also produces a pre-
ventive effect on PTSD, because they feel that they are actual-

ly able to do something for their child instead of being a helpless
onlooker [23].

During both the acute and the chronic phases, it is very important
for people to be alert to the psychological tolerance level of the
parents. This is the task of the case manager, who should, in con-
sultation with the parents, enlist the aid of professional psychoso-
cial specialists if necessary (see chapter 5 for more details).

3.4.6 Premature death and palliative care

MSS is a chronic, progressive disease with complex complica-
tions. When the diagnosis has been established, the child and the
parents are always immediately confronted with the possibility of
premature death. This is due to the child’s symptoms, the sever-
ity of the syndrome and publications, which up until 2010, almost
always refer to death in early childhood. Nowadays, we know that

ﬂ
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survival rates during childhood are good, due to the satisfacto-
ry treatment of serious breathing problems. Even so, it is still the
case that some children die every year due to possible complica-
tions arising from MSS.

It is important to be able to talk about the possibility of prema-
ture death. During such a discussion, parents can express their
feelings and worries and the professional can provide them with
the proper information, partly to give reassurance but also to be
able to continue with the dialogue. At the same time, it can be
established what treatments the parents would like and would
not like for their child and where they would like to draw a line as
far as treatments are concerned, such as non-resuscitation or
non-treatment policy. Any established protocol should be revised
each year.

More and more attention is being paid to palliative care in the
healthcare sector. This is not the same as end-of-life care and can
be started earlier in the process of a life-threatening illness. As an
approach, palliative care is particularly focused on the improve-
ment of the quality of life for the patient and his/her environment,
when the symptoms of the life-threatening disease become more
serious (see also the national care module Palliative Care). Palli-
ative care for people with profound multiple disabilities reguires

a specific approach. The guideline ‘Palliative Care for People with
Intellectual Disabilities’ {16} offers tools for this and the handbook
‘Palliative Care for People with Intellectual Disabilities’ can be a
good starting point for a discussion with parents about palliative
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3.5 Social and Societal Participation

The individual with MSS

Children and young adults with MSS are socially engaged and en-
joy having people around them and taking part in activities. They
enjoy being with people (always under constant supervision) and
do not appear to be restricted by their unusual appearance. They
like to explore the world around them; this varies from exploring
the surroundings at home or close to home when they are small
to going on shopping trips, visiting a playground, zoo or theatre
performance when they are older. The children often like playing
rough games and enjoy travelling on a train, bus or plane [carer
consultation]. However, due to physical restrictions, this is not al-
ways possible and parents cannot always manage it. It is import-
ant to allow and give the children and young adults a place in soci-
ety, whether this is as a family member at home, a pupil at school
or day centre or during trips into the outside world: it gives them a
sense of purpose and meaning to their lives [carer consultation].

MSS has an effect on many areas of the child’s/young adult’s dai-
ly life; personal care, daily activities, social contacts, the ability to
cope independently and mohility. With the help of those around
them, the child and later the adult will adjust to life with a chronic,
progressive iliness and the restrictions that come with it. In doing
this, the child and the parents will come up against the prejudices
of society, which is not sufficiently oriented towards people with
disabilities. The children are meaningful to others, precisely be-
cause they confront people and encourage them to think and re-
flect.

ﬂ
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Parents

For parents, itis a challenge to expose themselves to their own
environment and the outside world with a child with multiple dis-
abilities. Reactions from the people around them have a great ef-
fect. Parents are often more upset by rejection than the child him/
herself and it is very difficult for parents to deal with this.

Many parents take on a great deal of the care themselves at the
expense of paid work. [carer consultation]. In the case of paid
work, possibly part-time, it is important for employers to be sup-
portive and flexible towards the parents.

For most parents, it is very important for them to be able to share
their experiences during and after the acute phase with their net-
work, such as family, colleagues, friends and acguaintances. It

is important for parents to know that they can contact people in

a similar situation, the case manager (see chapter 5) and other
healthcare professionals.
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4.0 Generic care

The first chapters of this care standard describe the disease spe-
cific care. These chapters refer to generic care themes for rare
disorders that have been developed by the VSOP (Dutch Asso-
ciation of Parent and Patient Organizations). These care themes
and the national generic care modules can be part of the generic
chapter of a care standard. A generic module describes a gener-
ic component in the care of chronically ill patients. A generic care
theme describes a generic component in the care for rare diseas-
es. These care themes are brief descriptions of the care and in-
formation provision for and to people with rare diseases and their
next of kin, focusing on a number of themes. The themes have
been developed according to the format for generic modules (as
much as possible] [4] and contain the indication criteria, informa-

tion about treatment/counselling and guality information.

Within the MSS care continuum, the following generic care

themes apply:

- Communication and information (disease specific informa-
tionin 5,211, 5.21.2, and 5.2.2.4)

- Pharmaceutical care (under construction])

- Genetics (under construction)

- Psychosocial care (applicable to parents/caregivers, disease
specific information in 5.2.1.2 and 5.2.2.3]

- Registrations/patient registers (disease specific information
in5.2.2.6)

Within the MSS care continuum, the following completed national

generic care themes apply:

- Care module Palliative care in 3.4.6 - Care module Nourish-

ﬂ
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5.0 Care pathway structure

MSS is a multi-system syndrome. Care for an individual with
MSS requires a proactive, multi-disciplinary approach and timely,
well-coordinated communication between the caregivers and the
parents/carers of the patient, and between caregivers. This is the
case for both the acute and chronic care phase. This chapter de-
scribes the generic characteristics [5.1) and the disease specific

The description of the disease specific care pathway is aligned to
the disease specific care phase (see 2.5): it first looks at the in-
tegrated care pathway for the acute care phase. Next, the chap-
ter will describe the care pathway of the chronic care phase. The
chronic phase is characterized by an integral care network, con-
sisting of a number of elements, including the daily care and hos-
pital care. The description of the care pathway in this chapter will

discuss the following aspects:

Figure 4. The care during the acute care phase is called ‘integrated care’: its elements follow

each other progressively. The chronic care phase is characterized by an integral care netwark:

coordinated multi-disciplinary care and support.

Acute care phase Chronic care phase
Integrated care Integral care network

Release fram

Delivery Hospital stay ,
hospital

Lifelong care
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- Elements of the integrated and integral care

- Partnerships for integrated and integral care (content coop-
eration, coordination, communication, agreements, responsi-
bilities)

- Selection options for the different elements of care, for par-
ents/carers and for patients

5.1. Independent characteristics of the care standard

5.1.1 Responsihilities of the multi-disciplinary team

The care plan, both during the acute and the chronic phase, is
characterized by an adeguate division of the responsibilities
across the multi-disciplinary team [45]. This document refers to
the ‘Handreiking Verantwoordelijkheidsverdeling bij samenwerking
in de zorg’, developed by the KNMG, in cooperation with nine other
care professional and industry organizations, for advice on good
organization of and cooperation in patient care, and for a better
insight into what a patient can expect. This support document
deals with both the simultaneocus and the progressive cooperation
between caregivers. This support document names and discusses
thirteen focus points that are important in the division of respon-
sibilities across the care-team. Appendix 2 contains a summary of
these focus points.

Tasks and responsibilities of the caregivers are part of the func-
tion/task package, and the related responsihilities as they have
been determined by the organizations where the caregivers work,
or are connected to by way of their job position.

ﬂ
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5.1.2 Case manager

Contrary to the format of care standards [1], where the main care-
giver is the first point of contact and coordinator for the team, but
also supports the patient’s self-management, this care standard
appoints an additional case manager [46]. The reason for this is
that in the case of MSS there is no patient self-management, and
so the main caregiver must support all their needs [47]. The tasks
of the case manager differ for each phase of MSS, and are de-
scribed in sections 5.21and 5.2.2.

5.1.3 Individual care plan

An individual care plan is © required for each type of care that con-
tinues more than three months[48]. The goal of the individual care
plan is to determine, with the patient, the care requirements for
the patient, and to monitor and adjust these needs if necessary. In
case of MSS, there is an integral individual care plan that is called
an ‘individual care and support plan’ (see 5.2.2.5].

There is no individual care and support plan for the acute phase of
MSS: in this phase, the care is aimed at eliminating the life-threat-

ening symptoms and complications, and stabilizing the health of

B The Coordinatieplatform Zorgstandaarden (CPZ, coordination platform for care
standards) has developed the Raamwerk Individueel Zorgplan (Framework
Individual Care Plan). This document is a guideline for the development of
individual care plans, aiming to imprave the uniformity in format and principles
(www.zorgstandaarden.nl/activiteiten-platform/lopende-projecten/raamwerk-
individueel-zargplan/).
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the newborn. However, an individual care and support plan is re-
guired for the chronic phase (see 5.2.2.5).

5.2 Dependent characteristics of the care standard

5.2.1 Acute phase

The care during this phase is directed at eliminating any
life-threatening symptoms and complications, and stabilizing the
health of the newborn (see 2.5]. In this phase, the correct diagno-
sis is often lacking.

5.2.1.1 Description of the integrated care

This phase is characterized by integrated care across the consec-
utive events from delivery to hospital discharge. Participants in
the integrated care during the acute phase are all caregivers that
are involved in the delivery and the subsequent hospital treatment
(for example: midwife, family doctor, emergency room, regional
ambulance [RAV], hospital/obstetric team]. One key transfer mo-
ment takes place right after the delivery (at home or at the hospi-
tal] when the newborn is transferred to specialist neonatal care’.

7 During the hospital stay, several internal transfers can be required (e.c.
from the ER to the IC, from the IC to the Neonatal department]. The parents
should be informed about each internal transfer moment and the relevant
practical information (floor number, room number, visiting hours, accessibility,
regulations, etc.)

ﬂ
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The organization and make-up of the acute obstetric care must
comply with the current guality standards [49][50]: The hospital

will immediately initiate the appropriate interventions (also called
parallel actions) [49] by appropriately gualified obstetric profes-

cluding a pediatrician, gynecologist, anesthesiclogist, nurse and
possibly other professionals and/or the surgical team. The pedia-
trician is the child’'s main physician. The main physician is respon-
sible for the treatment(s] during the entire hospital stay, and has
the ultimate responsibility for overall clinical management of the
child (48],

During the acute care phase, it is important that the parents are
informed of the required interventions and the current health con-
dition of their baby. Ideally, the parents are not separated from
their newborn, unless absolutely medically required. This is a task
for the case manager (see next section, Case Manager). In case of
an acute life-threatening situation, the case manager must inform
the parents as soon as possible about the options for resuscita-
tion (and any resulting complications/risks). The case manager
will actively ask for the parents’ wishes regarding resuscitation;
these will be taken into consideration by the multi-disciplinary
team.

It is desirable that at least one of the parents stays in the hospital
with the newborn throughout the stay.
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While adequate care is provided according to the current guide-
lines (see 3.3.1), the main physician will simultanecusly take steps
to determine the correct diagnosis. Because MSS is an ultra-rare
disease, it is unlikely that the correct diagnosis will be recognized
straight away. The pediatrician will - depending on his/her knowl-
edge and experience - contact one or more expert colleagues
here or abroad, and/or consult international databases about the
symptoms and signs of rare diseases [33]. If the main physician’'s
actions do not lead to (at least a temporary) diagnosis during the
child’s hospital stay, they will refer the patient to a colleague ex-

pert in the field of ultra-rare disorders.

After the health status of the newborn has been stabilized, and
no further acute complications are expected, the pediatrician will
decide to discharge the patient from hospital. Prior to discharge,
there should be a final meeting at the hospital, with the parents,
the main physician and the multi-disciplinary team. This meeting
is intended to inform the parents about:

- the medical history to date, with the procedures required and
any ongoing complications,
- the current medical condition of their infant,
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- the (preliminary] diagnosis (name and explanation of the clin-
ical picture, the course of the disorder, possible treatment
options, prognosis)

During this final meeting, the parents will receive the final report
on their newborn (including the above mentioned information) and
the following practical information:

- instructions and information about the care for the newborn
at home during the first period after release from hospital,

- name and contact details of the caregiver(s) (district team,
local nurse, pediatric nurse) that are available to support the
parents from the day of discharge from the hospital,

- name and contact details of the case manager, and informa-
tion about how and when this person can be contacted (office
hours, after office hours, by phone, etc.],

- instructions about when the ER must be contacted,

- day and time of the follow-up appointment at the hospital or a
specialist clinic,

- if referred to a specialist clinic, the parents will also receive
the name, address, phone numbers of the clinic and the de-
tails of the expert specialist at that clinic,

- if referred to a specialist clinic, the transfer procedure should
also be described.

The generic care theme Communication and information de-

scribes the generic communication and information aspects for
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rare conditions that may be applicable for the above mentioned
points.

5.2.1.2 Case Manager

Ideally, the main physician will take on the role of case manager
during the acute phase. If this is not possible, another member of
the team, preferably the child’s primary nurse (see paragraph one
of the previous section “Description of the integrated care”] will
assume this role. As soon as there is no (longer) acute life-threat-
ening danger for the newborn, the case manager will take care of
the following during this phase:

- escorting the parents to the post-natal ward or other accom-
modation/guiet-room, and also offering support to the par-
ents.

- Ensuring that the mother, who has just given birth, receives
the appropriate post-natal care.

- informing the parents in detail about any new developments
in the status or progress of the surgery/treatment of their
baby.

- verbally informing parents about any further required (medi-
cal] treatment.

- informing the parents of (any) benefits and risks of any pro-
posed subseguent treatment.

- asking the parents about their preferences and taking these
into consideration during the decision-making process about
(any) required subsequent treatment.

ﬂ
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- asking the parents about their preferences regarding ventila- this should take place as soon as possible during this phase (see.
tion, resuscitation and possible end-of-life decisions that may 3.2).
come up during the stay at the hospital.

- asking the parents if they need spiritual support (religious or The chronic phase of MSS includes, along with medical care (see
secular counsellor), and if so, initiating such support. 3.3.2), also daily support, teaching guidance and education. The

- providing the parents with written information about hospital chronic care phase is not just aimed at stimulating the growth and
procedures for the use of medication, anesthesia and analge- development of the baby/child and the treatment/prevention of
sia for newborns. any symptoms or complications, but encompasses all elements

- providing parents with written information about incident pro- of life: improving the quality of life and, depending on the individ-
tocols as a result of the use of medication, anesthesia and ual needs, improving the mental and behavioral development, so-
analgesia for newborns. cial participation and developing meaningful daily activities. This

- providing written information about any complaints proce- phase also includes the transition from pediatric care to adult care
dures (related to medical treatment, complication, personal (see 5.2.2.3). These common objectives are realized through an ﬂ
treatment, etc.] at the hospital. integral care network that is defined as: “Care that is focused on

- informing the parents about the date and time of the final the individual needs of the patient, with professionals from differ-
meeting with the main physician and the multi-disciplinary ent fields or different organizations aligning their activities, creat-
team (see abaove] as soon as this information is available. ing a joint plan for the care and support of the patient.”

- creating a list of practical information that is handed to the
parents during the final meeting. Participants in the integral care network in the chronic phase are

all caregivers, educational employees and other professionals

The generic care themes Communication and information and involved in the care, education and daily activities of a child with

Psychosocial care will describe the generic communication, infor- MSS after the first post-natal hospital stay (see 5.2.2.2).

mation and psychosocial care aspects for rare disorders that may

apply to some of the above mentioned points. 5.2.2.1 Focus on the individual

5.2.2 Chronic phase MSS is a complex system disorder with severe mental, intellec-

The chronic phase of the care starts at the discharge after the 1st tual and physical limitations. The term Severe Multiple Disabil-

postnatal inpatient stay, and continues for the rest of the patient’s ities (SMD]) is often used for this disorder. Although there are a

life. If no definitive diagnosis was made during the acute phase, number of main characteristics for the disorder (see 2.1 and 2.2),
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every individual suffering from MSS has a unigue combination of
symptoms, physical disabilities and cognitive level, as is the case
for most syndromes [53]. The disease burden differs per individ-
ual, resulting in very varied care needs (see 2.6]). The severity of
the different disabilities only becomes clear over the course of the
first years. This means that the organization of the long-term care
for MSS patients is a very complex, dynamic and individually de-

termined process.

The nature of the disorder and the diversity of care requirements
lead to a very diverse integrated care network for MSS, with a
great diversity in elements and structure. In other words, there is
no such thing as “a single integrated care network”. That is why
this care standard has decided to describe some core elements of
the integrated care network and its organization. The reformation
of the long-term care system was set in motion some time before
2014 [54]. That is why we've decided not to place the care path-
way for the long-term care for MSS patients within the most cur-
rent Dutch policy setting. Instead, we've decided to focus on the
main care needs, and the elements of the integrated care network
and the structure of this netwark.

5.2.2.2 Elements of the integrated care network

Children with MSS require daily care. Over the years, they will have
to undergo one or more hospital treatments, they will require reg-
ular care from the family doctor, and they will all need special ed-
ucation, focused on children with (multiple] disabilities, often in
the form of day-care. Once they reach adulthood, MSS patients
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are unable to live or spend the day without supervision. The allied
health disciplines are part of the integrated network care. Based
on these core care needs, a child with MSS will encounter the fol-
lowing types of care and support:

- Daily support and care
Children with MSS will either live at home or at a specialized
residential care facility, where they are cared for and sup-
ported on a daily basis. In some cases, the child will first live
at home, and when he/she reaches adulthood, the patient
will transfer to a specialized care facility with residential units
and facilities for daytime activities. Depending on the situa-
tion, the daily care of the child with MSS is performed by the
parents at home, or by caregivers in a residential care facility.
If the child lives at home and the parents are fully responsi-
ble for the daily care, structured support of other caregivers
is advisable. In an ideal situation, the parents will receive help
from professionals such as nurses that can offer structured
help with nursing and caring for the child. The Dutch health-
care system offers parents temporary relief from the heavy
burden of care. This is called ‘respite care’ or attendant care
supporte.

- Hospital care
Children and adults with MSS require specialist care that is
provided in hospitals. The following disciplines play a role in

8 https:/www.regelhulp.nl/zr/rh/webapp/kennisbank/Informatie/Logeeropvang

ﬂ



Marshall-Smith Syndrome | 5.0 Care pathway structure

H]‘ HZ‘ HB‘ H4‘ HS‘ HB‘
the treatment of a child or adult with MSS: pediatrics (child - Special education/ day care/ rehabhilitation
heath), AVG (adult health), ophthalmology, neurology, ear- Around the age of 18-24 months, a special educational specialist
nose-throat (ENT], cardiology, anesthesiology, radiology, or- will chart the development of a child with MSS, to determine the
thopedics, internal medicine, specialized dentistry, clinical most suitable support for the child.
genetics (see also chapter disease specific care).
Ideally, at the end of the acute care phase there will be a de- Children with MSS who live at home can, like other children with
cision on which hospital and main physician will be responsi- multiple disahilities, visit one of the following types of centers
ble for the care of the child with MSS in the future. To main- from the age of two: the specialized (nursing) day care centre,
tain continuity and high guality care during the chronic care the special education day centre or the child rehahilitation centre.
phase, it is important that the patient has a ‘regular’ hospital Children who live in a specialized facility will attend the day care
and main physician. The case manager is also a crucial ele- centre that is connected to/part of the care facility.
ment of care.
A day care centre for children with multiple disabilities will group ﬂ
- Family doctor care children together as much as possible based on age, like the gen-
Mild symptoms in a child or adult with MSS can be dealt with eral education system. The age and individual ability will deter-
by the family doctor. When the family doctor suspects more mine which group best suits the child’s potential.
serious issues, or the risk of complications, he or she will re-
fer the patient to a specialist at the hospital. Some children with multiple disabilities will stay at the child day
care centre until they are 18. Others will progress and transfer
- Allied Health Professional care to the special needs school system, the so-called tyltyl schools
Both children and adults with MSS might reguire treatment (Dutch system). These schools focus on children with severe
from a range of allied health professional care disciplines: physical disabilities and moderate to severe mental disabilities.
speech therapy, podiatry, orthoptics, educational therapies, The tyltyl school is often linked to a mytyl school; the latter offers
occupational therapy, dietetics, physiotherapy and (behavio- education to children with severe physical disabilities. The tyl-
ral) psychology. If (some of] these disciplines are not available tyl school, mytyl school and the school for children with serious
from the day care center/specialist care facility, the parents/ learning disabilities (ZMLK in Dutch] are all part of the ‘special ed-

carers can enlist the required care themselves. ucation cluster 3’ category of special education.
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Figure 5. Diagram of the integrated care network. The support from the case managers for the
parents/carers can be intense or moderate, and can occur in different forms, depending on the
needs/wishes of the parents/carers. This support enables a fitting, efficient and timely delivery
of integrated care. The expert is consulted for the creation/adjustment of the individual care

and support plan, and he/she is invited by the parents/carers to attend the periodic meetings.

Day care center/
Rehabilitation/
Special education

Care by Family
Doctor

~—g Parents/ »
Carers

Daily care Paramedic care

Hospital care

MSS Expert

Scientific research

Between the ages of 18 and 20, many adolescents transfer to a
day activity centre (which may or may not be part of an adult reha-
bilitation centre). These children will be prepared for their eventual
transfer to a day care centre for adults.
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5.2.2.3 Focus points for (designing] an integrated care network

The creation of an integrated care network for a child with MSS
will take some time. After infancy, once the child starts visiting

a specialist day care center, the need for integrated care will in-
crease. By then, parents/carers will already be very experienced.
During the creation of an integrated care network, it is important
to map out the care that can be provided by the parents/carers
(see also generic care theme Psychosocial care). The ‘Mantels-
can’ is an instrument that can map out the informal care network
(mantelzorg in Butch) for someone in need of care; this can esti-
mate the risk of overloading the informal caregiver(s). The Man-
telscan document explains all the elements of the ‘mantelscan
test’ [55]. This was created for every care professional who deals
with care networks and informal caregivers. In case of informal
carers for people with MSS, the scan should be performed fre-
guently: the care requirements for people with MSS and the work

load ability of informal carers can vary from time to time.

Transition from pediatric to adult care is another important ele-
ment that is often considered a bottleneck by parents. The conti-
nuity of care requires a smooth transition from pediatric to adult

care. Regarding the hospital care, the transition should be gradual;

the knowledge and tasks of the pediatrician should gradually be

transferred to the new main physician, a specialist in adult mental
retardation/intellectual disabilities (in Dutch: AVG; a separate spe-
cialty in the Netherlands). The transition should take place in con-
sultation with the parents/carers and the case manager {19}. With

respect to special education / day care / rehabilitation, it is impor-

E
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tant that the transition is also monitored by the special education
specialist, as well as by the parents/carers and the case manager.

5.2.2.4 Parents/carers, the case manager and the MSS expert

The parents/carers

Many parents want to play a strong managerial role, whilst others
find it easier to delegate these roles and the tasks that come with
it. The tasks in the care network are shared after consultation with
the case manager, and the parents will typically:

- Remain the manager for the integrated care for their child:
they take decisions on behalf of their child about the reguired
treatment, education and (daily) activities, and are responsi-
ble for these choices, even after the child becomes an adult
[56][57].

- Communicate all relevant information they get from the dif-

ferent care organizations to the case manager and the expert.

- Dffer access to their child’s (electronic) patient file and the
individual care and support plan to the case manager and the
expert.

- Remain responsible for the accurate, timely and complete
written transfer of information to the case manager and the
expert, regarding all current and relevant matters that result
from their daily care for their child.

The case manager
Depending on the parents’ desire to stay in control, the case man-
ager will fulfil either a marginal or more prominent role in the inte-
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grated care network. Below is a list of the possible roles, tasks and

responsibilities of the case manager; these can also be performed

by the parents/carers, if they wish to take more control. The case
manager:

- Isthe spider in the web of complex integrated care for the
child with MSS.

- Will freguently perform the informal care scan (Mantelscan)
and will create the related ‘eco folders’ (ecomappen) accord-
ing to the Mantelscan Document [36].

- Has appropriate professional gualifications and is able to ad-
vise other agencies involved in the care for people with multi-
ple disabilitiess.

- Has access to different organizations that deliver the differ-
ent elements of the integrated care network (hospital, emer-
gency care, etc.)

- Has one focal point/contact within each organization/care
industry. There are:

Hospital care, main physician

Family physician care: assistant or the family physician
Day activities/ rehabilitation/ special education: daily
carer / rehabilitation physician/ special educationalist
(Virtual) expertise centre or expertise network: MSS ex-
pert

Allied Health Professionals: if arranged separately, con-
tact for each service provider

9 Seeorganisation list 2014 in appendix B.
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Informs and maintains good relations with all persons in-
volved in the partnership between different organizations
Coordinates the cooperation between the different organiza-
tions that are involved in the integrated care, and is responsi-
ble for this coordination.

Monitors the exchange of data and the information feedback
between the different care organizations.

Is informed about the current care offerings and any changes
or developments at different organizations.

Is informed about all current (national) regulations that can
apply to the child with MSS (options for benefit payments,
facilities for resources, etc.) and has access to the organiza-
tions that can arrange/take care of these options.

Ensures that the right care and arrangements are delivered
and made, at the right time, and by the right organization.
Ensures continuity of care, including the transition from pedi-
atric to adult care.

Monitors the guality of the care process.

Is responsible for the correct, timely and complete transfer of

H1 ‘ He ‘ H3 ‘ H4

into the disorder(s) and has published publications in several
international scientific journals. He/she is known among col-
leagues here and abroad as an expert’ in the field of MSS.
May live and work in any country in the world. He/she works
at a specialist expert facility, or as part of an expert team at
an academic hospital. He/she is closely involved in the (virtu-
al) expert centre for ultra-rare disorders (see 5.2.2.6).

Is accessible to and available for the parents/carers. The ex-
pert and the parents/carers will agree on the method of com-
munication, the timing and the reasons for communication
(for the benefit of the care and support plan, consultation,
etc.)

Will examine the child with MSS at least once every 2-3 years.
Is responsible for communicating new scientific develop-
ments regarding the (natural) course of the disorder and
complications, and any subseguent changes in the patient’s
care.

Has close ties to the MSS community (see 5.2.2.7).
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written information to the parents/carers about any current 5.2.2.5 Individual care and support plan
and relevant matters that are the result of the care that is
provided by the different care

- Has frequent personal contact with the parents/carers and
informs them about any current matters regarding the inte-

grated care network for their child

The individual care and support plan for people with MSS is part of
the chronic care phase. It is an integrated plan, linked to both the
medical and allied-health care, as well as the cognitive and be-
havioral aspects and the patient’s general well-being. All caregiv-
ers that are part of this partnership will have a commaon, current
version of this plan. The electronic medical patient file is part of
the individual care and support plan. The individual care and sup-
port plan consists of four parts: (1) general information (2] tasks

The MSS expert
- Has had appropriate medical training and specializes in ul-
tra-rare disorders such as MSS. He/she conducts research
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and appointments (3] electronic medical patient file (4) support
plan. This final part is drafted and used at the specialized day care
centre, but is part of the individual care and support plan that was
made available to the caregivers who have been authorized by the
parents. In an ideal situation the individual care and support plan
is completely accessible electronically for all authorized persons.

(1) General information

This part of the care and support plan contains the

- personal and demographic information about the individu-
al ([name, address, social security number, hospital number,
health insurance details)

- name and contact details of the legal representative and the
type of representation (judicial administration, receivership,
carership, other[38])

- name and contact details of the case manager, including the
availability of this person

- name and contact details of the MSS expert

- address details of the care organizations, names and contact
details of the key personnel at these care organizations

- address and contact details of the pharmacy.

(2) Tasks and agreements

This part of the care and support plan contains the

- tasks and responsibilities of all participants in the integrated
care network

- consultations between the case managers and the key per-
sonnel at the different care organizations

- consultations between the case manager and the parents
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- consultations between the case manager, the parents and the
expert

- agreements about authorizations for the individual care and
support plan and the electronic patient file that includes the
individual care and support plan.

(3] Electronic medical patient file

The medical content of the individual care and support plan is the
responsibility of the main physician (pediatrician/AVG) and the
MSS expert. The information in the medical plan is essentially the
content of the electronic patient file, containing the following in-
formation:

- medical history of the person with MSS (including details
about the pregnancy, delivery, hospital stay(s), treatments,
vaccinations, individual needs, etc.)

- current medical status and prognosis for the patient

- mohility limitations

- current use of medical aids/resources

- current medication

- allergies, nutrition and dietary requirements

- future possible (problem) issues/ points of attention

- if treatment is required/desirable:

concrete treatment objectives

options for treatment types

explanation about the use/necessity/follow-up of any
type of treatment

ﬂ
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description of treatment and follow-up care (including
duration, frequency, any medication, use of resources,
etc.)

what assessment is required before and after treatment
conseguences and complications of the treatment for
other elements of the care and development of the pa-
tient (e.g. consequences of back surgery for physiother-
apy; use of new device for physical, cognitive develop-
ment, behaviar, etc.)

(4] Support plan

Specialist day care centers often use a support plan (sometimes
also referred to as a development plan). This plan is part of the
individual care and support plan, and is discussed, assessed and
adjusted at the specialist day care center according to their usual
practice. The discussion and assessment takes place in the pres-
ence of the multi-disciplinary team, the parents and the regular
caregiver. The support plan, which is the responsibility of the spe-
cial educationalist, is kept up to date.

5.2.2.6 (Virtual) expert centre and patient register

MSS is an ultra-rare disorder. The number of people with MSS is
so small that to create a dedicated physical center of expertise -
even if this is combined with other ultra-rare disorders - is not a
realistic goal [52]. A virtual center of expertise offers the solution
for the most significant bottlenecks in the care for patients with
MSS: correct diagnosis, knowledge about the natural course of

the disorder and knowledge of (possible) complications.
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A virtual center of expertise for a group of ultra-rare disorders is a
desirable development. The creation of such a centre can only be
realized if we join forces, on an international level. The virtual cen-
ter of expertise can be built around an international patient regis-
ter. If such a center is realized, this would allow registered physi-
cians digital access to the centre, and it enables the uploading of
standardized and anonymous and/or indirectly identifiable data
and images (with the consent of the parents/carers/patients).
Other registered physicians can also consult the database. Ad-
vanced search options and matching algorithms are part of the
virtual center of expertise, enabling an accelerated diagnostic pro-
cess. The database also contains case studies and descriptions of
the natural history of the disorders.

5.2.2.7 MSS community

Nowadays (2014]) the MSS community is a well-organized, active
group”, consisting of families from all parts of the world where
patients have been diagnosed with MSS. The Facebook group of
family members of MSSRF registered families contains stories,
experiences and guestions. The group is available in multiple lan-
guages, using an on-line translation program. In cooperation with
international experts, the Wiki page is also kept up to date with
current scientific information about MSS, and the community also
hosts biannual international family meetings.

10 More information at http:/www.marshallsmith.org
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B. Quality information

The chapter about quality information shows the guality indicators
that have been developed for this disorder. No disease specific
guality indicators have been developed for MSS. The gquality infor-
mation is limited to the guality criteria for the elements and orga-
nization of the patient’s care. These have been determined from
the perspective of the parents/carers of children and adults with
MSS (B.1.11 and 6.1.2.1). The guality information about the elements
and organization of the care also includes the quality criteria/indi-
cators that have been developed by different organizations/pro-
fessional associations, and that are applicable to the elements/
phases of the MSS care (61.1.2 and 61.2.2).

The guality criteria and/or indicators that are part of the generic
themes and the generic module ‘Palliative care’ are not repeat-
ed in this chapter; we refer to the relevant sections in the specific
theme/module [see 6.2)
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6.1 Disease specific care: guality criteria for the
elements and organization of care

B.1.1 Acute phase

B.1.1.1 Quality criteria from the perspective of the parents/
carers

Section 5.2.1 gives a detailed description of the elements of the
integrated care during the acute phase. Quality information is an
integral part of this description, and is summarized below:

- Acase manager is appointed (preferably the main physician)
who will, as soon as the patient is in no imminent danger, car-
ry out the activities as described in 5.2.1.2.

- The parents are informed of the required interventions and
the current health condition of their baby.

- The parents are not separated from their newborn, unless
absolutely medically reguired.

- Atleast one of the parents stays in the hospital with the new-
born throughout the stay. The hospital will arrange for a suit-
able room.

- Afinal meeting will take place prior to the patient’s release
from the hospital. This meeting is attended by the parents,
main physician and the multi-disciplinary team.

- During this final meeting, the parents will receive the final
report on their newborn, including the practical information
from section 5.2.2.1.

ﬂ
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B6.1.1.2 Quality criteria and indicators developed by different
organizations/professional associations

The following guality criteria and indicators (including a short
summary) are applicable:

(1) Indicator Set Acute Obstetrics [49]:

- Agreements about the transfer within the integrated care
(structural indicator)

- Periodic meetings with integrated care partners (structural
indicator]

- Lead time for allocation trip assignments (process indicator)

- Agreements about parallel actions (structural indicator]

- Incident room has direct number for acute obstetrics (struc-
tural indicator]

- Lead time for ambulance service in case of report of acute
obstetrics patient (process indicator)

- Presence and training qualified caregivers (structural indica-
tor)

- Neonatal results of the delivery (result indicator)

- Presence and use of instruments for registration of compli-
cations and/or incidents (structural indicator)

(2] The first care at the hospital is guided by an obstetric profes-
sional who meets the criteria in the policy document ‘Nota kwalifi-
caties geautoriseerd obstetrische professionele acute verloskun-
dige zorg' (gualifications authorized obstetric professional acute
maternity care] [51]:
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Support during partus: assessment of cardiotocogram, amni-
otomy, placement skull electrode, micro blood panel, birthing
support, placing and suturing episiotomy, assessment of rup-
ture and suture of first and second degree rupture
Diagnostics and treatment of acute obstetric situation is di-
rected by the first line

Protocol start of care in acute obstetric situation: shoulder
dystocia, prolapsed umbilical cord, ruptured uterus, abruptio
placentae, unexpected breech, postpartum hemorrhage, ec-
lampsia and the treatment of severe hypertension
Resuscitation of the newborn

Resuscitation of the adult

Knowledgeable about the organization that is providing the
care

B.1.2 Chronic phase

B.1.2.1 Quality criteria from the perspective of the parents/carers

Section 5.2.2 gives a detailed description of the elements of the
integral care network during the chronic phase. Quality informa-
tion from the perspective of the parents/carers is an integral part
of this description; below is a brief summary of this information in
the form of quality criteria:

A case manager is appointed; the roles/tasks/activities and
responsibilities of this person are described in 5.2.2.4

The Mantelscan is an annual test to determine the strengths
and weaknesses of the care network [55].

ﬂ
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- The parents/carers will be provided with the contact details
for the MSS experts

- All caregivers that are part of this partnership will have a
common, current version of the individual care and support
plan.

- Theindividual care and support plan consists of four parts, as
described in5.2.2.5.

B6.1.2.2 Quality criteria and indicators developed by different

organizations/professional associations

If applicable to the individual MSS patient, the following symptom
specific quality criteria and/or indicators apply:

Hospital care
(1) Indicator set Obstructive Sleep Apnea Syndrome [0SAS] in
adults[58]

(4) Indicator set Surgical treatment of lower back herniated disc
and stenosis [61]

Paramedic care

(5) Quality criteria 2010-2015 speech therapy [62]

(8) Quality criteria as formulated in the document “Professional
competency profile of pediatric physiotherapists” [65]
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(9) Quality criteria as formulated in the document “Professional
competency profile of optometrists” [66]

Disahility care

(8] Quality criteria for facilities for intensive child care [67]

(10) Content of care indicators in the quality framework for Men-
tally Disabled Persons [68]

(11) Content of care indicators in the guality framework for Physi-
cally Disabled Persons [69]

Rehabilitation care

(12] Collection of indicators ‘Insight into Rehabilitation2013"[70]
Education

(13) Quality standard for special education [ /1]

Nursing, care and home care
(14] Quality document 2012 Nursing, Care and Home Care [72]

B6.2 Generic care: guality criteria for the generic
themes and modules

The guality information for each generic theme (see 4.0] is de-

scribed in chapter 4 of the relevant theme. There is no chapter on
guality information for the care module Palliative Care.



&

Previous

=

Print




Marshall-Smith Syndrome | Sources

sources

Coordinatieplatform Zorgstandaarden, “Zorgstandaarden in
Maodel,“ ZonMw, Den Haag, 500/02/2010/3, 2010.

Prof. mr. Legemaate, “De gevolgen van het opnemen van
professionele standaarden in een wettelijk register voor de
juridische betekenis van deze standaarden en voor de juri-
dische positie van zorgaanbieders,” Academisch Medisch
Centrum Amsterdam en Universiteit van Amsterdam, Am-
sterdam, Feb. 2013.

Kwaliteitsinstituut, “Toetsingskader kwaliteitsstandaarden
en meetinstrumenten,” College voor zorgverzekeringen, Di-
emen, Apr. 2014.

Coordinatieplatform Zorgstandaarden, “Zorgstandaarden in
Model,“ ZonMw, Den Haag, 500/02/2010/3, 2010.

R. E. Marshall, C. B. Graham, C. R. Scott, and D. W. Smith,
“Syndrome of accelerated skeletal maturation and relative
failure to thrive: a newly recognized clinical growth disor-
der,” J. Pediatr,, vol. 78, no. 1, pp. 95-101, Jan. 1871,

A.C. Shaw, |. D. van Balkom, M. Bauer, T. R. Cole, M. A. Del-
rue, A. Van Haeringen, E. Holmberg, S. J. Knight, G. Mortier,
S. Nampoothiri, S. Puseljic, M. Zenker, V. Cormier-Daire, and
R. C. Hennekam, “Phenotype and natural history in Mar-
shall-Smith syndrome,” Am. J. Med. Genet., vol. 152A, no. 11,
pp. 2714-286, 2010.

V. Malan, D. Rajan, S. Thomas, A. C. Shaw, H. Louis Dit
Picard, V. Layet, M. Till, A. van Haeringen, G. Mortier, S.

(10]

H]‘ HZ‘ HB‘ H4‘ HE‘ HB‘

Nampoothiri, S. Puseljic, L. Legeai-Mallet, N. P. Carter, M.
Vekemans, A. Munnich, R. C. Hennekam, L. Colleaux, and V.
Cormier-DOaire, “Distinct effects of allelic NFIX mutations on
nonsense-mediated mMRNA decay engender either a So-
tos-like or a Marshall-Smith syndrome,” Am. J. Hum. Genet.,
vol. 87 no. 2, pp. 189-98, 2010.

M. P. Adam, R. C. Hennekam, L. D. Keppen, M. J. Bull, C.

L. Clericuzio, L. W. Burke, K. E. Ormond, and E. H. Hoyme,
“Marshall-Smith syndrome: natural history and evidence

of an osteochondrodysplasia with connective tissue ab-
normalities,” Am. J. Med. Genet,, vol. 137 no. 2, pp. 117-24,

2005.
C. T. Pappas and H. L. Rekate, “Cervicomedullary junction 66
decompression in a case of Marshall-Smith syndrome.

Case report,” J. Neurosurg., vol. 75, no. 2, pp. 317-319, Aug.
1991

D. A. Summers, H. A. Cooper, and M. G. Butler, “Mar-
shall-Smith syndrome: case report of a newborn male and
review of the literature,” Clin. Dysmorphol., vol. 8, no. 3, pp.
207-10,19889.

M. G. Butler, “Marshall-Smith syndrome: Follow-up report of
a four and a half year old male,” Am. J. Med. Genet. A, vol.
12BA, no. 3, pp. 328-330, Apr. 2004.

J. P.dohnson, J. C. Carey, F. J. Glassy, T. Paglieroni, and M.
H. Lipson, “Marshall-Smith syndrome: two case reports and
a review of pulmonary manifestations,” Pediatrics, vol. 71,
no. 2, pp. 219-23, 1983.



Marshall-Smith Syndrome | Sources

(13]

D. Sperli, D. Concolino, C. Barbato, P. Strisciuglio, and G.
Andria, “Long survival of a patient with Marshall-Smith syn-
drome without respiratory complications,” J. Med. Genet,,
vol. 30, no. 10, pp. 877-9, 1993.

L. van den Engel-Hoek, C. E. Erasmus, J. C. M. Hendriks, A.
C. H. Geurts, W. M. Klein, S. Pillen, L. T. Sie, B. J. M. de Swart,
and l. J. M. de Groot, “Oral muscles are progressively affect-
ed in Duchenne muscular dystrophy: implications for dys-
phagia treatment,” J. Neurol., vol. 260, no. 5, pp. 1285-1303,
May 2013.

A. Charon, Y. Gillerot, L. Van Maldergem, M. H. Van Schaftin-
gen, B. de Bont, and L. Koulischer, “The Marshall-Smith syn-
drome,” Eur. J. Pediatr, vol. 150, no. 1, pp. 54-5, 1990.

M. Diab, M. Raff, and D. F. Gunther, “Osseous fragility in
Marshall-Smith syndrome,” Am. J. Med. Genet., vol. 118A, no.
2,pp. 218-22, 2003.

M. Hassan, T. Sutton, K. Mage, J. M. Limal, and R. Rappa-
port, “The syndrome of accelerated bone maturation in

the newborn infant with dysmorphism and congenital mal-
formations. (The so-called Marshall-Smith syndrome),”
Pediatr. Radiol., vol. 5, no. 1, pp. 53-7, 1976.

0. Timmers-Huigens, Ervaringsordening. Reed Business,
2005.

T. Koeleman, Ervaar het maar’. Een methodische werkwi-
jze voor stimulering van motoriek, zintuigen en communi-
catie in de begeleiding van mensen met een ernstig meer-
voudige handicap. Zutphen, 2001.

I. 0. C. van Balkom, A. Shaw, P. J. Vuijk, M. Franssens, H. W.
Hoek, and R. C. M. Hennekam, “Development and behaviour
in Marshall-Smith syndrome: an exploratory study of cogni-
tion, phenotype and autism,” J. Intellect. Disabil. Res. JIDR,
vol. 55, no. 10, pp. 973-987 Oct. 2011.

[24]

[25]

[26]

(28]

H]‘ HZ‘ HB‘ H4‘ HE‘ HB‘

M. Zenker, “submitted.”

R. C. Hennekam, “Care for patients with ultra-rare disor-
ders,” Eur. J. Med. Genet., vol. 54, no. 3, pp. 220-4, 2011.
M. B. Bronner, H. Knoester, A. P. Bos, B. F. Last, and M. A.
Grootenhuis, “Follow-up after paediatric intensive care
treatment: parental posttraumatic stress,” Acta Paediatr.
Oslo Nor. 1892, vol. 87, no. 2, pp. 181-186, Feb. 2008.
B.L.da S. Mandim, N. M. Fonseca, R. A. Ruzi, and P. C.

S. Temer, “[Anesthesia in a patient with Marshall-Smith
syndrome: case report],” Rev. Bras. Anestesiol., vol. 57 no.
4, pp. 401-405, Aug. 2007

A. Cullen, T. A. Clarke, and T. P. O'Dwyer, “The Mar-
shall-Smith syndrome: a review of the laryngeal complica-
tions,” Eur. J. Pediatr, vol. 158, no. 6, pp. 463-4, 1997.

H. Antila, T. Laitio, R. Aantaa, P. Silvoniemi, and A. Pak-
kanen, “Difficult airway in a patient with Marshall-Smith
syndrome,” Paediatr. Anaesth., vol. 8, no. 5, pp. 429-432,
1998.

A. Machotta and H. Hoeve, “Airway management and fiber-
optic tracheal intubation via the laryngeal mask in a child
with Marshall-Smith syndrome,” Paediatr. Anaesth., vol. 18,
no. 4, pp. 341-2, 2008.

G. Dernedde, P. Pendevillg, F. Veyckemans, G. Verellen, and
Y. Gillerot, “Anaesthetic management of a child with Mar-

shall-Smith syndrome,” Can. J. Anaesth. J. Can. Anesth., vol.

45, no. /7, pp. 660-3, 1998.

A. Rudra, M. Ray, S. Sengupta, A. Igbal, G. Maitra, and S.
Chatterjee, “Obstructive sleep apnoea syndrome in children
and anaesthesia,” Indian J. Anaesth., vol. 54, no. 1, pp. 18-
23, Jan. 2010.

7]



Marshall-Smith Syndrome | Sources

(30]

L. Gerzanic, M. Feichtinger, and H. Karcher, “The influence of the
Tubingen soft palate plate and early cleft closure on the naso-
pharyngeal airway for the management of airway obstruction

in an infant with Pierre Robin sequence: A case report,” Int. J.
Surg. Case Rep., vol. 3, no. 12, pp. B08-610, 2012.

P. P. Meier, “Breastfeeding in the special care nursery.
Prematures and infants with medical problems,” Pediatr. Clin.
North Am., vol. 48, no. 2, pp. 425-442, Apr. 2001.

P. M. Van Rijn and J. Roombout, “Gunstige resultaten en waard-
ering van M-meatoplastiek bij patiénten met een anterieur ge-
plaatst cavum conchae en daardoor veroorzaakte cerumen-
retentie en otitis externa,” Ned Tijdschr Geneeskd, vol. 145, pp.
1938-43, 2001.

M. Salter, C. Kalmat, H. Krall, and D. Kim, “Treatment of
refractory hip pain with sodium hyaluronate (Hyalgan(c)] in a
patient with the Marshall-Smith Syndrome: A case report,” J.
Orthop. Surg., vol. 5, p. 61, 2010.

K. Cao, K. Watanabe, N. Hosogane, Y. Toyama, and M. Matsumo-
to, “Surgical correction of severe kyphoscoliosis resulting in a
neurological complication in Marshall-Smith syndrome,” J. Or-
thop. Sci. Off. J. Jpn. Orthop. Assoc., Aug. 2013.

J. C. Arvedson, “Assessment of pediatric dysphagia and feeding
disorders: clinical and instrumental approaches,” Dev. Disabil.
Res. Rev,, vol. 14, no. 2, pp. 118-127, 2008.

J.Jansma and A. G. Becking, “Distractieosteogenese en orofa-
ciale afwijkingen,” vol. 115, pp. 324-330, 2008.

E. B. Wolvius, L. N. A. Van Adrichem, E. M. Ongkosuwito, and K.
G. H. Van der Wal, “Distractieosteogenese bij patiénten met cra-
niofaciale anomalieén,” Ned Tijdschr Tandheelkd, vol. 115, pp.
332-338, 2008.

M. H. J. Obhink, J. H. M. Rensen, and D. M. Seys, “Behandeling
van chronische voedselweigering bij verstandelijk gehandicapte
kinderen: drie cases,” Ned. Tijdschr. Voor Zorg Aan Verstand.
Gehandicap., vol. 23, pp. 98-112, 1997

(38]

H]‘ HZ‘ HS‘ H4‘ HE‘ HB‘

W. Braam, “Behandeling met melatonine van mensen met een
verstandelijke beperking en chronische slaapproblemen,” Tijd-
schr. Voor Artsen Voor Verstand. Gehandicap., vol. 29, pp. 26 -
30, 2011

P. C. Duker, Behandelingsstrategie&n bij enuresis en encopresis.
Toilettraining bij kinderen, jongeren en volwassenen met een
verstandelijke handicap. Houten/Diegem: Bohn Stafleu Van Lo-
ghum, 2000.

L. M. F. Verhofstadt-Deneve, P. L. C. V. Geert, and A. Vyt, Hand-
boek ontwikkelingspsychologie/druk 5/GEB. Bohn Stafleu van
Loghum, 2003.

C. Vlaskamp, P. Poppes, and R. Zijlstra, Een program van jezelf,
Assen: Koninklijke Van Gorcum BY, 2005.

Ministerie van Veiligheid en Justitie, Burgerlijk Wetboek Boek 7.
De overeenkomst inzake geneeskundige behandeling.

L. Mevissen, R. Lievegoed, A. Seubert, and A. De Jongh, “Treat-
ment of PTSD in people with severe intellectual disahilities: a
case series,” Dev. Neurorehabhilitation, vol. 15, no. 3, pp. 223-
232, 2012.

Van Breukelen, “Concentratie en organisatie van zorg bij zeld-
zame aandoeningen.” VSOP.

KNMG, VEVN, KNOV, KNGF, KNMP, NIP, NVZ, NFU, GGZ Ned-
erland, NPCF, “Handreiking Verantwoordelijkheidsverdeling bij
samenwerking in de zorg.” 26-Jan-2010.

Coordinatieplatform Zorgstandaarden, “Even voorstellen: de
centrale zorgverlener! Verslag van de invitational conference De
centrale zorgverlener.” oktober-2011.

Besluit zorgplanbespreking AWBZ-zorg. 2008.

NIVEL, ARGO, LNAZ, “Ketenbrede kwaliteitsindicatoren acute
zorg -CVA, acute obstetrie, heupfractuur -,” Soest, Jul. 2013.
“Kwaliteitsvisie spoedeisende zorg,” zorgverzekeraars
Nederland, Zeist, Hoofdrapport, Feb. 2013.

NVOG, “Nota kwalificaties geautoriseerd obstetrische profes-
sionele acute verloskundige zorg,” maart-2012.

ﬂ



Marshall-Smith Syndrome | Sources

R. C. Hennekam, “Care for patients with ultra-rare disor-
ders,” Eur. J. Med. Genet., vol. 54, no. 3, pp. 220-4, 2011.

R. C. Hennekam, “What to call a syndrome,” Am J Med Gen-
et A, vol. 143A, no. 10, pp. 1021-4, 2007.

Ministerie van Volksgezondheid, and Welzijn en Sport,
“Voortgang Hervorming Langdurige Zorg,” 09-Jul-2013.

W. Kruijswijk, “Handreiking Mantelscan. Samenstelling,
organisatie en risicofactoren van een zorgnetwerk in kaart,”
Expertisecentrum Mantelzorg, 2012.

Burgerlijk Wetboek Boek 7. De overeenkomst inzake genee-
skundige behandeling..

“Curatele, bewind en mentorschap,” Ministerie van Justitie,
code 5075, maart 2005.

Zichtbare Zorg Ziekenhuizen, “Indicatorenset Obstructief
slaapapneusyndroom (OSAS ] bij volwassenen,” Zichtbare
Zorg Ziekenhuizen, Den Haag, 2011,

Zichtbare Zorg Ziekenhuizen, “Indicatorenset Ziekten van
Adenaoid en Tonsillen,” Den Haag, 2008.

Vereniging van scoliosepatiénten, “Algemene kwaliteitscri-
teria behandeling scoliose,” Den Haag, Jun. 2010.
Zichtbare Zorg Ziekenhuizen, “Indicatorenset Chirurgische
behandeling van lage rug hernia en stenose,” Den Haag, okt
201

nederlandse vereniging voor logopedie en foniatrie,
“Kwaliteitscriteria 2010 -2015 voor de logopedie,” mei 2013.
Ergotherapie Nederland, “Kwaliteitscriteria 2010-2015 voor
ergotherapeuten,” Utrecht, Jun. 2010.

H]‘ HZ‘ HB‘ H4‘ HE‘ HB‘

Vereniging van Oefentherapeuten Cesar en Mensendieck,
“Kwaliteitscriteria 2010-2015 - een toelichting voor de oe-
fentherapeut -,” Dec. 2008.

Nederlandse Vereniging and voor Fysiotherapie in de Kind-
er- en jeugdgezondheidszorg, “Beroepscompetentieprofiel
kinderfysiotherapeut,” Amersfoort, Jun. 2008.
Optometristen Vereniging Nederland, “Beroepscompeten-
tieprofiel Optometrist,” Weert, Nov. 2010.

Vereniging Gespecialiseerde Verpleegkundige Kindzorg,
“Kwaliteitscriteria instellingen voor Intensieve Kindzorg,” Til-
burg, Aug. 2012.

Stuurgroep and Kwaliteitskader Gehandicaptenzorg en het
programma Zichtbare Zorg., “Zorginhoudelijke indicatoren
kwaliteitskader Verstandelijk Gehandicapten,” Den Haag,
Nov. 2010.

Stuurgroep and Kwaliteitskader Gehandicaptenzorg en het
programma Zichtbare Zorg., “Zorginhoudelijke indicatoren
kwaliteitskader Lichamelijk Gehandicapten.”

Landelijk Steunpunt (mede)zeggenschap, *, , Zorgverzeker-
aars Nederland, Nederlandse, Vereniging van Re, validatie,
-, and artsen en Revalidatie Nederland, “Indicatorenver-
zameling Inzicht in Revalidatie 2013,” Nov. 2012.

Landelijk Expertisecentrum Speciaal Onderwijs, “Kwaliteits-
norm Speciaal Onderwijs.” Jul-2012.

IGZ, ZN, and LOC, “Kwaliteitsdocument 2012 Verpleging,
Verzorging en Zorg Thuis.” mei-2012.

ﬂ



Index

4

Previous

\ 4

Next

W

Print



&

Previous

=

Print




Marshall-Smith Syndrome | Appendix 1: Project Organisation

Appendix 1: Project Organisation

Development group
Sonja Bracke, managing director, MSS Research Foundation
lldiko Vajda, policy advisor, VSOP
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Dr | (Inge) Van Balkom, child and youth psychiatrist, Jonkx
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Or. G (Gerda) Derksen-Lubsen, pediatrician, Haga Ziekenhuis/
Juliana Kinderziekenhuis Den Haag
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Appendix 2: Consultation relevant
participants (Carer Consultation]

Short description and summary of results and
bottlenecks

The consultation of relevant participants (known as ‘carer consul-
tation’) for the care standard MSS took place through two meth-
ods: the parents of persons with MSS were either interviewed
thoroughly, or took part in an online or telephone survey.

The consultation of relevant participants had multiple aims:

- Documenting the complaints and symptoms, and the applied
treatment of children with MSS among members of the MSS
community (see 5.2.2.7)

- Documenting the effect of different treatments and the satis-
faction with the care provided

- Documenting the gaps and issues in the care for individuals
with MSS.

- Documenting the broad social and psychological effects of
MSS on the patient and on their next of kin.

10 families took part in an extensive personal in-depth interview.
One family, who only spoke French, was interviewed through an in-
terpreter. One family participated in the interview via Skype.
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Based on the interviews, scientific literature, the input from the
MSSRF and Or. Van Balkom, a member of the think tank, we cre-
ated a survey, in Dutch. This survey was available onling, or upon
request it was sent by mail, allowing the participants to return it in
a postage paid envelope. This survey was delivered to Dutch fam-
ilies with children with MSS. The request to complete the survey
came with an explanation about the importance of care standards.
The anonymity of the participant was guaranteed through a priva-
cy statement. The survey consisted of 404 questions, not all rel-
evant for each respondent, they only had to answer those gues-
tions that were relevant to their situation/child.

The Dutch survey has been translated into English and was made
available to the rest of the MSS community. The recipients of the
English version were also asked to participate and were informed
about the importance of good care standards. The anonymity of
the participants was guaranteed through a privacy statement. The
survey was also translated into Croatian and emailed to a Croatian
family (in MS Word).

Four families indicated they preferred to complete the survey

in their own language. These families (2 French, 1 German and 1
Spanish] were provided with official interpreters. In the presence
of the project leader, these families were surveyed via the tele-
phone; the interpreter was able to prepare the guestions in ad-
vance. The answers were translated into Dutch simultaneously,
and recorded by the project leader.
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In total, 17 families answered the survey guestions. These were re-
corded on an Excel sheet, compared and summarized in overview
tables. These survey results have been incorporated in the rele-
vant chapters (chapters 2, 3 and 6), and the source is document-

ed as ‘carer consultation’.

The Marshall-Smith Syndrome Research Foundation an international Family Weekend, every
two years. Parents and children meet each other and share experiences. Also information

about the MSS research program is shared by involved doctors.

)
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Images [pictures of children)
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The height and weight data of 15 of the examined 18 MSS patients

has been published [54]. To enable comparison with the general

population, this research used:

- WHO growth charts: for Z scores for the height of girls and
boys up to the age of 19, and the weight of girls and boys up
to the age of 10

- Thereport “Anthropometric Reference Data for Children and
Adults: United States, 2003-2006"; National Health Statistics
Reports, 22 October 2008: for determining the height and
weight of an average 30-year-old adult female.

- CDOC weight charts®: for Z scores for the weight of boys and

girls aged 11-20.

The reference values for the individual MSS patients were de-
termined in the above-mentioned tables/documents for the cor-
responding gender and age®. These values, and the height and
weight data of the MSS patients, were charted in the diagrams
below.

1 http://www.who.int/childgrowth/standards/en/

13 Accuracy in weeks for data point 1, in months for data point 2 and
subseguently in years.

Weight (kg)
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Appendix 5: Guidelines and protocols

Guidelines and protocols that are referred to in the document:

{1} Expertise Group EVMB, at the Carante Groep, “Richtlijn han-
delingsgerichte diagnostiek bij mensen met Ernstige verstan-
delijke en meervoudige beperkingen.” Feb-2010.

{2} Nederlandse Vereniging voor KNO-heelkunde en Heelkunde
van het Hoofd-Halsgebied (Butch association ENT physici-
ans), “Richtlijn 0SAS bij kinderen.” May-2013.

{3} Section Paediatric Anaesthesiology of the NVA, “Protocol
moeilijke luchtweg bij kinderen.” Jan-2014.

{4} Great Ormond Street Hospital for Children, “Guideline nasop-
haryngeal airways.” Feb-2014.

{5} Dutch and Belgian Board of Reanimation and Resuscitation,
“Richtlijn reanimatie van pasgeborenen, 2010".

{6} B.G. Fikkers and Committee “Guidelines Tracheostomy” of
the, and NVIC, “Tracheostomy on the intensive care unit for
adult patients.” May-2013.

{7} H.J.Van Leeuwen and the Dutch Protocol Commission,
“Richtlijn ontwenning van beademing.” 2007.

{8} Dutch Neurosurgery Association, “Richtlijn behandeling hy-
drocephalus bij 0-2 jarigen.” 2011

{8} Dutch Association for Plastic Surgery, “Richtlijn hydrocep-
halus bij craniosynostose.” 2010.

{9} National Expertise Centre Nursing and Care, “Landelijke mul-
tidisciplinaire richtlijn Neusmaagsonde.” Nov-2011.

{10} European Glaucoma Society, “Terminology and guidelines for
glaucoma.” 2003.

{11} Dutch Association for Plastic Surgery, “Herkennen craniosy-
nostose in de eerste en tweede lijn.” 2010.

{12} NVK “Guideline: Apparent Life Threatening Event (ALTE].”
2008.

{13} NVK, “NHG Standard Otitis media acuta”, 20086.

{14} Dutch Association Partnership Chronic Respiratory Support
(VSCA] Treatment Guideline for scoliosis in neuromuscular di- ﬂ
sorders, 2007.

{15} Guidelines for scoliosis, Amerpoort ASVZ, 2005, Maarten Jen
Hong Li/Bert van der Kruk

{18} Guideline Palliative care for people with mental disahilities,

K. de Haan, N. van Rossum, 2008.

{17} Diagnosis and treatment of hearing impairment in people with
mental disabilities, NVAVG 1995 (planned update in 2014).

{18} Guidelines for diagnosis and treatment of visual disorders in
people with mental disabilities, 1897 (planned update in 2014).

{18} Transition of care in adults with mental disabilities, april 2013,
NVAVG and NVKN/ VRA/ NVK.

{20} Guideline for diagnosis and treatment of gastroesophageal re-
flux disease in people with mental disabilities, NVAVG, 1999 and
partial-guideline reflux disease in people with severe mental
disahilities, A.J.E. de Veer, J.T. Bos, A.L. Francke, Nivel 2008.
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Appendix B: Supporting organizations Links to information materials
and information materials

- www.elkerliek.nl/Elkerliek/Patientenfolders/Prelogope-
Supporting organizations -

- Stichting MEE - Support for people living with disabilities -
(www.mee.nl/]

- BOSK - association for and by disabled people and their par- -
ents (www.bosk.nl) -

- Platform EMG - knowledge network and information data-
base for severe multiple disahilities -
(http:/www.platformemg.ni]

- Partnership of different associations for ‘Integral help in -
early stages’ - help in case of developmental disorders or -
benhavioral disorders (www.integralevroeghulp.nl] -

- leder(in) - Network for people with disabilities or chronic dis- kinderen/scoliose-hbij-kinderen-met-emb.pdf
orders (https:/iederin.nl/)



http://www.mee.nl
http://www.bosk.nl
http://www.platformemg.nl
http://www.integralevroeghulp.nl
https://iederin.nl/
http://www.elkerliek.nl/Elkerliek/Patientenfolders/Prelogopedie-borstvoeding.pdf
http://www.elkerliek.nl/Elkerliek/Patientenfolders/Prelogopedie-borstvoeding.pdf
http://www.kennispleingehandicaptensector.nl/docs/producten/Het_ziekenhuisbezoek_van.pdf
http://www.kennispleingehandicaptensector.nl/docs/producten/Het_ziekenhuisbezoek_van.pdf
http://www.medizin.uni-tuebingen.de/uktmedia/Patienten/PDF_Archiv/ZKFKG/PRS_Elterninformation.pdf
http://www.medizin.uni-tuebingen.de/uktmedia/Patienten/PDF_Archiv/ZKFKG/PRS_Elterninformation.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2876895/
http://www.radboudumc.nl/Informatiefolders/2401-Kinderen_met_sondevoedin-i.pdf
http://www.radboudumc.nl/Informatiefolders/2401-Kinderen_met_sondevoedin-i.pdf
http://www.communicatiemethodenemb.nl/methoden/opvoedingsprogrammas/
http://www.communicatiemethodenemb.nl/methoden/opvoedingsprogrammas/
http://www.nidcap.org/
http://www.logerenmetzorg.nl/pages/handreiking.php
https://www.amerpoort.nl/binaries/content/assets/brochures/kinderen/16007-folder-scoliose.pdf
https://www.amerpoort.nl/binaries/content/assets/brochures/kinderen/16007-folder-scoliose.pdf
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Appendix 7: Resources

Resources during the acute phase

In the acute phase, the children and their parents will benefit from
the following resources/tools/equipment: NPA, Cpap, feeding
tube, suction device. There are resources to teach a child to eat
food, such as cup feeding, spoon feeding and a pre-speech cup.
The most successful method during early childhood varies per
child.

Resources during the chronic phase

During this phase, children will start using more resources/toals,
in addition to those mentioned in the acute phase. For instance:
special chairs, walking aids, standing table, special stroller, wheel-
chair, commode, adjustable bed with high framing, orthopedic
shoes, swimming aids, chair seat on bicycle, three-wheeler bike or
tandem hike.
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