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 Prader–Willi syndrome (PWS) is recognized as the first example of 

genomic imprinting, generally due to a de novo paternal 15q11-q13 

deletion. PWS is considered the most common genetic cause of marked 

obesity in humans. Scoliosis, kyphosis, and kyphoscoliosis are 

commonly seen in children and adolescents with PWS with a prevalence 

of spinal deformities cited between 15% to 86%. Childhood risk is 70% 

or higher, until skeletal maturity, with a bimodal age distribution with 

one peak before 4 years of age and the other nearing adolescence. As 

few reports are available on treating scoliosis in PWS, we described 

clinical observations, risk factors, therapeutic approaches and opinions 

regarding orthopedic care based on 20 years of clinical experience. 

Treatments include diligent radiographic screening, starting once a child 

can sit independently, ongoing physical therapy, and options for spine 

casting, bracing and surgery, depending on the size of the curve, and the 

child’s age. Similarly, there are different surgical choices including a 

spinal fusion at or near skeletal maturity, versus a construct that allows 

continued growth while controlling the curve for younger patients. A 

clear understanding of the risks involved in surgically treating children 

with PWS is important and will be discussed. 
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1. Introduction 

Prader–Willi syndrome (PWS), a rare syndrome caused by errors in genomic imprinting, is considered the 

most common genetic cause of marked obesity in humans [1]. It occurs in about one in 15,000 to 30,000 

births with an estimated 400,000 affected individuals worldwide [2]. PWS characteristics at birth and 

infancy include hypotonia with a poor suck reflex leading to feeding difficulties, and failure to thrive [3], 

[4] hypogonadism and hypogenitalism are present, associated with varying deficiencies in growth, thyroid 

and sex hormones; developmental and cognitive delays range between mild and severe. Small hands and 

feet, short stature, and mild facial dysmorphic features are recognized, especially in children lacking growth 

hormone treatment. Behavioral problems arise at different stages of childhood, including skin picking, 

temper tantrums and outbursts, obsessive compulsions and food seeking (hyperphagia). If not externally 

controlled, the hyperphagia, along with decreased physical activity and a low metabolic rate, can lead to 

obesity; the obesity itself is often life-threatening. PWS results from loss of gene expression of the 

paternally derived chromosome 15q11-q13, most commonly (60%) due to a deletion of the region. The 

second most common cause (35%) is maternal disomy of chromosome 15 (UPD), where both copies of the 
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chromosome are maternally inherited without a paternal copy. The remaining cases have an error in the 

center that controls the activity of the region’s imprinted genes or from translocations or inversions 

involving chromosome 15 [5]. Children and adults with the deletion form of PWS are more prone to self-

injury, compulsions and lower cognition than those with maternal disomy 15 [6], [7]. In comparison, those 

with maternal disomy 15 are at a greater risk of autistic features and psychosis during late adolescence or 

early adulthood [1]. 

 

2. Clinical Observations and Treatment  

 

2.1 Clinical Experiences and Treatment for Scoliosis in Prader–Willi Syndrome  

As there are few reports on treating scoliosis in PWS, a major focus of this report is to describe the best 

treatment strategies for spine deformities in children with PWS based on 20 years of clinical experience. 

Clinical observations, risk factors, therapeutic approaches and opinions regarding orthopedic care will be 

divided into subsections in this report. 

 

2.1.1 Physical Therapy  

All children with PWS, except the most atypical, need ongoing therapy services starting as a neonate. Since 

children with PWS are initially stronger in their extremities rather than their core, emphasis first is on trunk 

strengthening and sensory integration. Developmental milestones in PWS are delayed with ambulation not 

occurring until 27 months on average [36]. Although there is a strong temptation to have these children 

upright, unsupported upright sitting should be delayed until the child has the strength to pull themselves to a 

sitting position spontaneously. This should prevent initiation of a spine deformity due to a hypotonic slouch 

when sitting prior to physiological readiness (Figure 1). A reclined seated position (~about 60◦) will allow 

for feeding and appropriate interactions, while preventing postural droop. Similarly, once a child is sitting, 

emphasis then should be placed on quadruped stance and crawling, while also developing standing skills. 

Solid ankle-foot-orthoses will stabilize ankle weakness and hyperlaxity. At risk children may also benefit 

from hippotherapy for spine strengthening and balance at a suitable age. 
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