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Introduction

“Just as each knight at King Arthur’s Round Table brought a unique

 skill, my research combines paediatrics, orthopaedics, and 

psychology — reflecting the teamwork of our multidisciplinary 22q11

 clinic at Wilhelmina Children’s Hospital in Utrecht, The Netherlands.”
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Introduction (2)

Our clinical experience

• High frequency of lower extremity pain

• Major impact on daily activities and quality of life

• Sometimes with experience of exercise intolerance

• No obvious cause identified
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Our clinical experience are:
High frequency of lower extremity pain 
Major impact on daily activities and quality of life
Sometimes with experience of exercise intolerance
No obvious cause identified 




Research timeline & question
Retrospective data 
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2023: start 
Determine prevalence of 
reported leg pain

Explore association with
heart defects, hypocalcemia
and/or orthopaedic
problems

2024: findings

Reported leg pain: 50% 

No correlation with heart 
defects or hypocalcemia

Orthopaedic problems tend 
to be associated with leg 
pain

2025: next step 

Expanded investigation of 
the correlation between leg 
pain and orthopaedic
conditions

Research question
Are there specific orthopaedic conditions associated with leg pain in children with 22q11.2 deletion 
syndrome

Aim
Targeted monitoring and treatment during outpatient follow-up
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In 2023, we started a retrospective study on the prevalence of leg pain and potential associations with heart defects, hypocalcemia, and orthopedic conditions
We found that about half of the participants reported leg pain. There was no correlation with heart defects or hypocalcemia, but orthopedic problems did seem to be related.�So this year, we’ve extended our research to examine the relationship between leg pain and orthopedic conditions in more detail.

The research question is: are there specific orthopaedic conditions associated with leg pain in children with 22q11.2 deletion syndrome.
The aim of this study is to targeted monitoring and treatment during outpaitent follow-up. 



Method
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Retrospective data: 

• Jan 2015 – July 2025
• Age 12-18 years old
• Latest consultation

The term “leg pain” as reported, includes:

• Analgetics needed
• Nocturnal awakenings
• During excercise
• After excercise

Potential participants
age 12-18 yo

n = 268

Included
n = 177

Missing data on: 
- history on legpain
- orthopaedic consults
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The method I used was
A retrospective medical recod search of children between 12 and 18 years old with 22q
Orthpaedic data and information about leg pain were required 
The latest consulation was used
 I managed to collect data from 177 participants 







Results: Baseline characteristics
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Characteristics N (%) Mean (SD) Range

Gender
Girls                         
Boys

91 (51%)
86 (49%)

Age (years) 15 (2,1) 12-18

Intelligence (IQ) 70 (12,3) 41-106

Education level       
Special Education
Regular Education

125 (71%)
52 (29%)

Orthopaedic problems*
Scoliose
Pes planus
Patellar luxation
Clubfeet

97 (55%)
91 (51%)
11 (6%)
6 (3%)

*Note. As participants could have multiple orthopedic problems, percentages are 
not mutually exclusive and therefore do not sum to 100%

Demographics
n = 177
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In this study there were:
91 girls, 86 boys with mean age 15 years old with a mean intelligence of 70.
Most of the children attended special education: it concern children who nee substantial additional support
And of the orthopaedic conditions, most children had scoliosis and/or flat feet.
�



Results: Prevalence of leg pain
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In total: 87/177 =
~ 50% reported leg pain

49%

Orthopaedic
problems

N (%) Pain n (%) No pain n (%)

None 33 (19%) - -

One or more 144 (81%) 73 (51%) 71 (49%)

Total 177 (100%)

Leg pain vs orthopaedic problems

Within group with 
orthopaedic problems:
~ 50% reported leg pain
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The research resulted in 50% reported legpain.
Within the group with orthopaedic problems, there was also 50% reported leg pain. 

So, whether you have an orthopaedic problem or not, it doesn’t affect your pain. 
Therefore, it is important to focus this study on the main categories of orthopaedic conditions in 22q. 
�




Results: Leg pain
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Among the 87 participants with leg pain, leg pain was most often reported after exercise. 
Fewer participants experienced pain during exercise, and only a small number reported nocturnal pain or needed pain medication.

It is also possible that the consequences dit not manifest in the largest subgroups, but rather as reduced activity or decreased peer interaction 



Results: Orthopaedic determinants of pain
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scoliosis
n=97

49% overall pain prevalence

patellar luxation
n=11

pes planus
n=91

clubfeet
n=6

Identified orthopaedic conditions
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The prevalence of legpain in scoliosis, patellar luxation, and flat feet were all around 50%, but clubfeet stood out at 83%. 
Since there were only 6 participants with clubfeet, we should interpret this with caution. 
Overall, this matches the total leg pain prevalence of 49%, suggesting that clubfeet and flat feet contribute most to leg pain




Results: Univariate en multivariate analysis
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VARIABELE UNIVARIATE
MULTIVARIATE:

ORTHOPAEDIC VARIABLES 

P-value OR (95% CI) P-value

Scoliosis 0,42 0,7 (0,4-1,3) 0,31

Pes Planus 0,03 1,9 (1,0-3,4) 0,04

Patellar luxation 0,71 1,5 (0,4-5,1) 0,54

Clubfeet 0,09 6,1 (0,7-54,9) 0,11

Gender (female vs male) 0,70 - - -

Age 0,23 - - -

Education level (standard 
versus special)

0,005 - - -
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Despite the small number of clubfoot cases, this is included in the analysis. The statistical impact will be minimal.

First, we looked at the influence of each variable on leg pain independently. 
The results show that flat feet had a statistically significant association with leg pain. 
Interestingly, education level also showed a significant association with leg pain in this analysis.

Next, We proceeded with a multivariate analysis to examine if the orthopedic conditions influenced each other and the results. 
Flat feet still showed a significant association with leg pain.



Confounding
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Education
level (IQ)

Pes planus Leg pain

outcomeexposure

confounder

Possible effect
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Confounding happens when a third factor affects both the exposure and the outcome. 
Education level—used here as a rough proxy for IQ—was initially associated to leg pain. 
We included it in our multivariate analysis to see if it was really driving the association. 
Flat feet can show low muscle tone, or hypotonia. In children with genetic conditions, this might be due to changes in brain development or how the brain—especially central areas like the brainstem and cortex—controls both muscle tone and cognitive function.








Results: Multivariate analysis (1)
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VARIABELE UNIVARIATE
MULTIVARIATE:

ORTHOPAEDIC VARIABLES 
MULTIVARIATE:

ORTHOPAEDIC VARIABLES+
CONFOUNDERS

P-value OR (95% CI) P-value OR (95% CI) P-value

Scoliosis 0,42 0,7 (0,4-1,3) 0,31 0,7 (0,4-1,4) 0,29

Pes Planus 0,03 1,9 (1,0-3,4) 0,04 1,6 (0,9-3,1) 0,11

Patellar luxation 0,71 1,5 (0,4-5,1) 0,54 1,9 (0,5-6,8) 0,33

Clubfeet 0,09 6,1 (0,7-54,9) 0,11 5,0 (0,6-45,0) 0,15

Gender (female vs male) 0,70 - - - - - -

Age 0,23 - - - 0,9 (0,8-1,1) 0,29

Education level (standard 
versus special)

0,005 - - - 0,4 (0,2-0,8) 0,02
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After adjusting for all variables, including education level and age as potential confounders, 
the association between flat feet and leg pain was no longer statistically significant. 
In contrast, education level remained significantly associated with leg pain.



Results: Multivariate analysis (2)
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This graph shows the odds ratios for leg pain across different determinants.�The X-axis shows the chance of leg pain; the Y-axis shows the factors.
The red marker indicates the estimated effect, the black line showing the 95% confidence interval.
�If the value 1 is outside this interval, the determinant is significantly associated with leg pain; if 1 is within the interval, the association is likely due to coincidence rather than a true effect.�
This results in clubfeet and patellar luxation are the strongest risk factors for leg pain, while a lower education level was associated with an increased risk of leg pain, suggesting that cognitive functioning – such as how pain is experienced or expressed – may be a stronger predictor than physical factors alone.




Summary & discussion

• 50% reported leg pain with orthopaedic problems

• Correlation between only the orthopaedic condition of flat feet for getting leg pain

BUT     

• Education level did affect the outcomes for the factor flat feet
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Limitations:

Presenter-notities
Presentatienotities
So, to summarize this research
50% reported leg pain with orthopaedic problems 

Correlation between only the orthopaedic condition of pes planus for getting leg pain

      BUT     

Education level did affect the outcomes for the factor flat feet

This study also had some limitations

Most of the children were 17 years old 
No use of international pain score list
Small number of participants with clubfeet





Conclusion

• High prevalence of leg pain present in children aged 12-18 years with 22q11DS

• 50% reported leg pain with orthopaedic problems

• Flat feet is initially significantly associated with leg pain, but this association 
disappears after adjusting for potential confounders

• Education level appears to be a stronger predictor, suggesting cognitive factors 
might play a larger role than physical factors alone

• Further research needed
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In conclusion

High prevalence of leg pain present in children aged 12-18 years with 22q11DS

50% reported leg pain with orthopaedic problems 

Flat feet is initially significantly associated with leg pain, but this association disappears after adjusting for potential confounders

Education level appears to be a stronger predictor, suggesting cognitive factors might play a larger role than physical factors alone

Further research needed




Take home message
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1.              Careful follow-up

2.                Insole study

3.             Context matters

4.             Comprehensive assessment
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From these results, several recommendations for clinical practice and future research can be made


🩺 Careful follow-up�(monitor pain and orthopaedic problems over time)

🦶 Insole study�(orthopaedic insoles may help, but effects need research)

🧠 Context matters�(consider cognitive function and education level when evaluating leg pain)

🦴 Comprehensive assessment�(extended orthopaedic evaluation and exercise/research testing to understand leg pain better)
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