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Chapter 10

English summary
The overall goal of this thesis was to assess the impact of biliary atresia on 

neurodevelopment in children, and the quality of life of both children and their families.

In part I , we systematically reviewed the literature on neurodevelopmental 

outcomes in children with a liver disease. Data showed that children with a liver 

disease are at increased risk of deficits in cognitive functioning, motor skills and 

behavior (Chapter 2). However, relatively little was known on motor development 

and school performance.

In part II, we determined the neurodevelopmental outcomes in Dutch patients with 

biliary atresia at different childhood ages, more specifically at infant age, toddler age 

and school age. Our data indicate a relatively high frequency of neurodevelopmental 

impairments, particularly in motor skills (Chapter 3-5). We demonstrated that 

neurological impairments are already noticeable in infancy, even before infants 

undergo a Kasai portoenterostomy, with almost half of the infants showing an impaired 

early motor repertoire (Chapter 3, 4). When children grew older, neurodevelopmental 

impairments, especially motor skills, persisted in an alarming proportion of patients 

at toddler age and school age (Chapter 4, 5). The quality of the early motor repertoire 

at infancy, after Kasai portoenterostomy, appears to have a high predictive value for 

neurodevelopmental outcomes in patients with biliary atresia at toddler age (Chapter 

4). Only 25% of school-aged children with biliary atresia scored within the normal range 

for total motor skills (Chapter 5). All motor domains were affected, that is, fine skills, ball 

skills and balance (Chapter 5). At school age, 26% of children required special education 

(Chapter 5). Parents report behavioral problems for 23% of the children (Chapter 

5). Additionally, we determined risk factors for neurodevelopmental impairments 

in patients with biliary atresia (Chapter 3-5). We found no statistically significant 

difference between children with their native liver or those who had undergone a LTx 

(Chapter 4, 5). The neurodevelopmental impairments that accompany biliary atresia 

are likely to be multifactorial and caused by physiological, disease-related factors, as 

well as secondary psychosocial factors (Chapter 2-5). Most indications point towards 

a role of cholestasis and (consequences of) chronic liver failure, in combination with 

poor nutritional status and growth deficits (Chapter 9).

In part III, we demonstrate the impact of biliary atresia on the quality of life of children 

with biliary atresia and their parents, and family functioning (Chapter 6-8). Our data 

143709_RodijkLyan_BNW-def.indd   212143709_RodijkLyan_BNW-def.indd   212 24-08-2020   09:1524-08-2020   09:15



213

Summary

show that the physical and psychosocial health-related quality of life in school-

aged children with biliary atresia is lower than in healthy peers (Chapter 6). Their 

physical health-related quality of life is even lower compared to children who have 

undergone other major surgery in infancy or with a chronic condition (Chapter 6). 

Adverse medical events, neurodevelopmental impairments and the necessity of 

special education appeared to be associated with lower health-related quality of life 

(Chapter 6). Furthermore, mothers of infants with biliary atresia persistently reported 

high levels of anxiety in the first months after biliary atresia diagnosis (Chapter 7). 

Anxiety and stress, as perceived by the parents, decreased over time. Parents of 

infants with prolonged hospitalization reported higher levels of anxiety and stress 

one to two months after surgery. Although increased symptoms of anxiety and stress 

in parents were related to lower parental quality of life, their overall quality of life 

appeared to be relatively unaffected (Chapter 7). Parents of school-aged children with 

biliary atresia reported anxiety, stress and quality of life comparable to the reference 

population (Chapter 8). Parents with a high anxiety personality trait, older parents 

and parents with a low household income reported lower quality of life (Chapter 8). 

In families of school-aged children with BA, family activities were impaired due to the 

consequences of having a child with a chronic disease (Chapter 6). Nevertheless, both 

children and their parents reported strong family cohesion.

In summary, our data demonstrate that children face ongoing challenges as a result 

of biliary atresia, especially concerning motor skills and physical functioning. It is 

essential to identify problems in neurodevelopmental or psychosocial outcomes 

early, to start targeted intervention at a moment with the highest chance of 

therapeutic success. Our data warrant, and form the basis for, the development 

of a standardized neuropsychological screening and targeted intervention 

programs to improve the prognosis of these vulnerable patients. We advocate for 

the implementation of General Movement Assessment in regular medical follow-up 

to early identify patients at risk of neurodevelopmental impairments. For parents, 

psychological screening is warranted, especially for mothers in the first years after 

BA diagnosis. Parental support might not only be beneficial for parental wellbeing, but 

may also improve the neurodevelopment, emotional outcomes, and health-related 

quality of life of their children. Ideally, adequate screening and targeted intervention 

will allow children with BA to exceed to their full potential and grow up to functional, 

independent, and lively adults who experience the least possible interference of 

their disease or treatments.
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