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Abstract 
 

The identification of Prader-Willi Syndrome (PWS) dates half a century back in 

time. During that period, the knowledge of PWS has developed from a mere combination 

of four symptoms in five patients into the first human disease that can be explained by 

genomic imprinting, giving it wide-spread attention among biomedical scientists. Some 

of the landmarks of this development is mentioned: In 1971, the identification of a small 

deletion in the paternally derived chromosome 15; in 1979, the discovery of maternal 

disomy of the same chromosomal region as another cause of PWS; in 1990, the first 

identification of a DNA marker for the region 15q11-13 that permitted early diagnosis; in 

the year 2000, when PWS was accepted by the health authorities in both Europe and USA 

as an indication for growth hormone treatment in childhood. Meanwhile, these landmarks 

have guided a number of professions to work with parents to create a much better quality 

of life for the new children that are diagnoses as having PWS.  

 

 

Introduction 
 

Already in 1867, a girl of 14 years, weighing 89 kg at a height of 132 cm, was described 

by John Landon Down (1828-1896) in his classical ―Mental Affections of Childhood and 

Youth‖ [1]. She was mentally retarded, had small hands and feet and had not experienced 

menarche at age 25. Probably, this is the first documentation of what was almost a century 

later defined by Prader et al. [2] as a syndrome.  

The first description of the syndrome was published as a two page article in the 

Schweizer Medicinsche Wochenschrift in 1956, in the German language [2]. Among the 

authors, Andrea Prader (1919- 2001), who later has been called ―the father of European 
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paediatric endocrinology‖, identified himself as being the junior, publishing with the more 

senior paediatrician and neonatologist Heinrich Willi (1900-1971, a neonatologist and 

practicing paediatrician) and the internist Alexis Labhart (1916- ).  

Prader et al. [2] described the main features of PWS: Obesity, short stature, 

cryptorchidism and mental retardation. In a later publication [3] Prader and Willi added 

hypogonadism and diabetes to the list of symptoms. Since then, most authors refer to the 

syndrome as ―Prader-Willi Syndrome‖, less frequently as ―Prader-Labhart-Willi Syndrome‖.  

Since 1956, the increase in knowledge of the syndrome has gone through a remarkable 

development. From the early days when the syndrome was not diagnosed until severe obesity 

had already developed, it has been the focus of increasing interest from the scientific 

community.  

At present (September 2012) a search in PubMed on Prader-Willi Syndrome (starting 

from 1963) yields 2686 hits, with a distribution per decade as shown in Figure 1. With the 

present rate of publication (about 200 articles during the year 2011) it is difficult to be 

completely updated on all the different faces of PWS. Therefore, a comprehensive up-to-date 

collection of reviews written by experts on different aspects on PWS is most welcome. In this 

chapter, I will only touch on some of the major breakthroughs in PWS research.  

 

 

Figure 1. There was only one short report on PWS during the 1950ies, and mostly case reports up until 

1980. After the identification of a deletion of 15q11-13
 
as a cause of PWS [4] and even more following 

the notion of parental imprinting [5] the interest has surged. 

 

Clinical Manifestations of PWS 
 

In the initial description of the syndrome by Prader et al. [2] a limited number of signs 

and symptoms were listed. Later, with increasing number of patients with the main features of 

PWS, it became obvious that there was a considerable heterogeneity in expression of the 

symptoms. Holm et al. [6] defined major and minor criteria for PWS and introduced a scoring 

system to verify the syndrome through clinical signs and symptoms. They defined major and 

minor criteria for the diagnosis of PWS, based on 113 patients whose diagnosis was agreed 

upon by five experienced paediatricians (the authors).  

It is obvious from the long list in table 1 that most of these symptoms and signs are rather 

unspecific and could not be observed until the child was several years old, at a time when 
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obesity had already been established. It was imperative for achieving good management that 

the diagnosis could be made early, preferably already in the newborn period.  

 

Table 1. Diagnostic Criteria for Prader-Willi Syndrome*  

(Abbreviated from [5]; see full publication for details) 

 

Major criteria 

(one point each) 

Minor criteria 

(½ point each) 

Supportive findings  

(not scored) 

Neonatal and infantile central 

muscular hypotonia  

Decreased foetal movement  High pain threshold 

Feeding problems in infancy  Characteristic behavioural 

problems 

Decreased vomiting 

Excessive or rapid weight gain 

after 12 months but before 6 

years of age 

Sleep disturbance or sleep 

apnoea 

Temperature instability  

Characteristic facial features  Short stature for genetic 

background  

Scoliosis and/or kyphosis 

Hypogonadism, including 

cryptorchidism 

Hypopigmentation Early adrenarche 

Delayed or incomplete pubertal 

development  

Small hands and/or feet  Osteoporosis 

Global developmental delay  Narrow hands with straight 

ulnar border 

Unusual skill with jigsaw 

puzzles 

Hyperphagia/food 

foraging/food obsession 

Eye abnormalities (esotropia, 

myopia) 

Normal neuromuscular 

studies 

Deletion or maternal disomy of 

the 15q11-13
 
 

region  

Thick viscous saliva   

 Speech articulation defects  

 Skin picking  

* Scoring: Major criteria are weighted at one point each. Minor criteria are weighed at one half point 

each. Children 3 years of age or younger: Five points are required for diagnosis, four of which 

should come from the major group. Children 3 years of age to adulthood: Total score of eight is 

necessary for the diagnosis. Major criteria must comprise five or more points of the total score. 

 

 

Diagnosis through Molecular Genetics 
 

A major break-through was accomplished when Ledbetter et al. [4] noted that a majority 

of patients with PWS (and Angelman syndrome) have a characteristic small deletion on the 

long arm of chromosome 15 (15q11-13). However, in order to verify the deletion, 

chromosomes had to be studied when they were extended in prophase or early metaphase 

(―long chromosomes‖). This technique was very tedious and hard to use for diagnosis in 

clinical routine. An easier way to find the deletion would be to use DNA probes, specific for 

the deleted segment. The construction of a DNA library from chromosome 15 [7] enabled the 

identification of maternal disomy of chromosome 15 to be a cause of PWS, along with 

deletion of 15q11-13
 
[4]. The latter authors suggested that PWS was the first human disease 

that was shown to be caused by genomic imprinting. Horsthemke and his colleges [8] 

managed to identify a DNA marker (PW71) for 15q11-13
 
by micro-dissection of a large 
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number of individual chromosomes 15. From this time, PWS has been in prime focus not 

only for paediatricians and researchers in obesity, but also for world-class geneticists. Many 

parents have described this change of interest as a land-mark: From a situation when PWS 

was unknown to most physicians that they met, their children suddenly were in the focus of 

scientific interest, and the publication rate on PWS surged (Figure 1).  

 

 

Age at Diagnosis – Key to Success in Management 
 

When diagnosis was dependent on clinical symptoms and signs (Table 1), most ―floppy 

infants‖ were extensively worked up for muscular disorders, only to be discharged as ―no 

specific cause found‖. Many parents have witnessed how happy they were when their child 

finally started to eat, only to find that his or her appetite later became insatiable and obesity 

developed. With neonatal genetic diagnosis, parents can be informed about the best ways to 

help the child not to develop obesity and how to promote physical activities. This is the prime 

reason why, along with growth hormone (GH) treatment, the clinical picture of a child with 

PWS has changed so dramatically over the last few decades. During the time before early 

molecular diagnosis and growth hormone GH treatment, the ―natural course‖ of the physical 

development of a child was that depicted in Figure 2.  

 

 

Figure 2. From left to right: Photographs of the same child with PWS at 6 months, 7 years and 17 years 

of age, before early diagnosis and growth hormone treatment were available. A boy of 7 years, with 

early diagnosis and growth hormone treatment is included for comparison.  

 

Treatment with Growth Hormone 
 

Short stature is one of the cardinal features of PWS, described in the original publication 

[2] Therefore, several authors looked into the GH secretory status in PWS to investigate 

whether GH deficiency was the cause of short stature [9-13]. However, since GH secretion is 

known to be low in any child with obesity, it was difficult to prove that GH deficiency is 

common in PWS. Uncontrolled studies on treatment with GH suggested a favourable 
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response in terms of short term growth velocity [14-18]. However, paediatric endocrinologists 

were often sceptical [19-20] while others argued that mental handicap should not prevent 

treatment in selected cases [21].  

Not until randomized controlled studies were published [22-25] was it generally accepted 

that GH improved not only linear growth but also increased lean body mass and decreased 

body fat. GH therapy for PWS was approved by the European Medical Authority for 

―improvement of growth and body composition in children‖ in the year 2000, and the same 

year by the FDA ―for improvement of growth‖.  

Side effects of GH treatment in PWS seem to be moderate. In particular, the effects on 

glucose tolerance have proven to be much less than initially thought . The fears raised by the 

publications suggesting a relation between GH treatment and sudden death in PWS have since 

subsided. This is dealt with elsewhere in this book.  

Studies on the effect of GH in adults with PWS are few. However, the Scandinavian 

experience is positive: In two randomized controlled studies of 19 and 46 patients 

respectively, improved body composition was maintained for at least 2 years [26, 27]. Side 

effects were few, although in the latter study, three out of 46 patients developed type 2 

diabetes during GH treatment.  

 

 

PWS in 2012 
 

Although GH treatment has been a great success in the management of children with 

PWS, it does not abolish the constantly increased appetite, and an abrupt cessation of GH 

treatment results in a rebound adiposity [23]. Attempts to reduce the drive for food by 

pharmacological means have been disappointing; although some drugs are effective in the 

short term, the effect either does not last, or side effects outweigh the benefits. Since we now 

know that PWS is due to the lack of expression of many genes, the initial hopes to find a 

specific peptide that would eliminate one or several of the problems for PWS individuals have 

been abandoned. Instead, the research is focusing on detecting possible discrete deficiencies 

(like GH) that can be substituted, or finding agents that can help in alleviating the multiple 

signs and symptoms of PWS. Gene therapy seems to be far away, given the many genes that 

are involved.  

Instead of going for sophisticated genetic methods, the way forward at the moment is to 

have a multidisciplinary team approach to help the individual with PWS in the best possible 

way. Much can be achieved by early diagnosis followed by collaboration between 

paediatricians, endocrinologists, psychologists, dieticians, physiotherapists, teachers, social 

workers and others. A continuation of the successful close contacts between professionals and 

parents is of outmost importance for the well-being of children and adults with PWS. 
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