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Research Protocol 
 
Title:  
A Cross-secfional Study Screening for Sfickler Syndrome in Children Diagnosed with Perthes Disease 
 
Synopsis 
Sfickler syndromes are an underdiagnosed group of disorders of type II, IX, and XI collagen associated 
with refinal detachment, skeletal dysplasia, deafness and cleft palate. The most common phenotypic 
sub-group is caused by pathogenic variants in the gene encoding type II collagen (COL2A1), so-called 
Type 1 Sfickler syndrome.1 This is especially associated with early refinal detachment, occurring in 
the 2nd-3rd decade, and has a poor surgical repair rate, with 30% of Sfickler syndrome pafients 
suffering sight loss.2,3 A recent case series has shown a subset of the Type 1 Sfickler syndrome 
populafion with an historic diagnosis of Legg-Calve-Perthes disease, an avascular necrosis of the hip.4 
Given that the presentafion of Perthes disease is typically in the 1st decade of life, this might provide 
a unique opportunity to screen and idenfify Sfickler syndrome early and offer prophylacfic 
refinopexy to greatly reduce the risk of later refinal detachment and sight loss.5,6 Thus, this research 
project proposes to develop a screening tool to idenfify pafients with Sfickler syndrome, to ufilise it 
amongst a Perthes disease populafion, and to offer genefic tesfing to high-risk pafients based on this 
tool. This will determine whether Sfickler syndrome pafients are present and can be idenfified 
amongst children being assessed for Perthes disease. 
 
Introducfion 
Sfickler syndrome is a genefic disorder of collagen synthesis, with the most common variant (80%) 
being in COL2A1, so-called Type 1 Sfickler Syndrome.1 The overall incidence is esfimated to be 
around 1 in 7500, but it is believed to be widely under-recognised and under-diagnosed. The NHS 
England Highly Specialised Service for Sfickler syndrome in Cambridge University Hospital NHS Trust 
(CUH) currently sees 70 newly referred families a year from across the UK and Ireland. 
 
The underdiagnosis of Sfickler Syndrome is contributed to by poor awareness amongst clinicians, but 
it is also challenging due to the extreme variafion in the Sfickler phenotype.2 Presentafion typically 
includes extreme myopia, hypermobility with associated arthropathy, cleft palate, and hearing loss, 
but these features are not universal. Palate abnormalifies are seen in 45% of pafients and hearing 
loss is present in 52%.7,8 Whilst there is a classically described genefic facies (flat midface, small jaw, 
prominent eyes, long philtrum and short nose with anteverted nares), this can be extremely subtle. 
Many pafients can develop early-onset arthrifis without diagnosis of a specific connecfive fissue 
disorder. Indeed, often pafients are only first diagnosed with Sfickler syndrome once they have 
suffered its most life-limifing morbidity: the emergence of refinal detachment typically in the 2nd-3rd 
decade. 
 
Refinal detachment occurs in up to 78% of type 1 Sfickler syndrome pafients.6  Refinal detachment in 
Sfickler syndrome is typically due to Giant Refinal Tear and the surgical repair after this is poor in 
comparison to spontaneous detachments. This is partly due to the oft delayed presentafion in the 
paediatric populafion, where children often do not report visual loss in one eye, or not unfil there is 
involvement of the second eye. This means surgical repair may only restore limited vision, or worse, 
be unable to salvage any refinal funcfion. All of the above contributes to up to 30% of Sfickler 
pafients losing vision in at least one eye.3  
 
However, in contrast to surgical repair, prophylacfic treatment has been shown to be highly effecfive 
in reducing the risk of visual loss from refinal detachment. Prophylacfic cryotherapy techniques 
developed by our team in Cambridge prevent the inifial giant refinal tears occurring and expanding, 
decreasing the risk of future detachment in Type 1 Sfickler syndrome pafients by 5-10 fold.3,5,6,9–11 
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Administering this treatment throughout this populafion can therefore have a huge impact on 
pafient outcomes, but only if there is a significant improvement in the strategies for diagnosing 
Sfickler syndrome. 
 
Currently, Sfickler syndrome has no diagnosfic criteria, and diagnosis can only be aftained definifively 
through genefic tesfing. The vast majority of cases show autosomal dominant inheritance so 
predicfive tesfing of family members is now roufinely provided but there is a need to accurately 
idenfify new undiagnosed index cases in children prior to avoidable sight loss. One strategy that has 
been successful in this regard is in the idenfificafion of at-risk individuals in other disease categories. 
For example, Sfickler syndrome has been idenfified as the most common cause of Pierre-Robin 
sequence (cleft palate, microagnathia, glossoptosis) and children under the Cambridgeshire cleft 
team will regularly undergo screening for Sfickler syndrome.12 Another strategy may come through 
screening for common symptoms of Sfickler syndrome. At the fime of diagnosis most pafients have a 
posifive family history for the Sfickler phenotype, meaning screening for common traits could 
idenfify ‘high-risk’ individuals.2 Combining these in order to screen at-risk populafions could be 
hugely successful in idenfifying index cases, and in conjuncfion with prophylacfic refinopexy, could 
prevent refinal detachment and associated blindness. 
 
A recent uncontrolled, observafional case series at CUH was reported due to the associafion of 
Sfickler syndrome with an historic diagnosis of Legg-Calve-Perthes disease.4 Perthes disease is an 
avascular necrosis of the hip, with an incidence of 1 in 10,000 but poorly defined aefiology and 
pathophysiology.13,14 Amongst this reported case series of 19 pafients, all had COL2A1 variants (type 
1 Sfickler syndrome), and there were 18 cases of refinal detachment with 7 pafients experiencing 
sight loss in one eye and one pafient now blind. This case series mirrors other recent reports of 
COL2A1 variants associated with Perthes disease without associafions being demonstrated at a 
populafion level.15,16 However, no study up to this point has tested a screening tool to idenfify 
pafients at high risk of Sfickler syndrome amongst the Perthes disease populafion, nor genefically 
tested those at a higher risk to confirm a diagnosis.  
 
This project will aim to achieve both, thus potenfially allowing early diagnosis of Sfickler syndrome 
and provision of preventafive treatment for refinal detachment, arthrifis, and other comorbidifies of 
Sfickler syndrome. It may also create a model that could be followed in the diagnosis of Sfickler 
syndrome in other associated comorbidifies, or indeed the diagnosis of other rare diseases that may 
be associated with Perthes disease. 
 
Aims and Objecfives 
The overall aim of the study is to improve the early diagnosis of Sfickler syndrome pafients, 
specifically by invesfigafing the observafional associafion between historic Perthes disease diagnosis 
and Type 1 Sfickler syndrome. 
 
The specific objecfives are: 

1. To rafify a screening tool that can idenfify children with a diagnosis of Sfickler syndrome from 
their medical and family history. 

2. To ufilise the screening tool in a populafion of paediatric pafients with newly diagnosed 
Perthes disease to assess for Sfickler syndrome amongst this populafion. 

 
Secondary goals include formally esfimafing the incidence of Perthes disease amongst the Sfickler 
syndrome pafient populafion and esfimafing the incidence of other comorbidifies dependent on 
Sfickler syndrome genotype. There will also be analysis of the screening tool after use to propose 
alterafions that will improve the idenfificafion of Sfickler syndrome pafients in the future. 
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1. To rafify a screening tool that can idenfify children with a diagnosis of Sfickler syndrome from 
their medical and family history. 
A screening tool was suggested as part of the case series idenfifying historic diagnosis of Perthes 
disease amongst Type 1 Sfickler syndrome pafients.4 This screening tool encompasses symptoms 
pafients may have experienced in early life, as well as important elements of family history, which is 
posifive in 80% of new diagnoses of Sfickler syndrome.2 However it is currently based on anecdotal 
impressions of the most important factors in Sfickler Syndrome and has not yet been tested in 
Sfickler syndrome pafients for its sensifivity, nor validated for its specificity by comparing the scores 
of the general paediatric populafion.  
 

 
Table 1 – proposed screening tool for Stickler syndrome amongst Perthes disease patients, 
as per Wang et al. (2023). Originally proposed that a score of ≥4 should be considered ‘high-risk’. 

 
Thus, the first aim of this study would be to evidence the validity of the screening tool and its scores. 
This would require an inifial literature review of the signs and symptoms of Sfickler syndrome, to 
ensure that weighfing of the individual scores represents the prominence of these risk factors 
amongst the populafion. However, most epidemiological data on the comorbidifies associated with 
Sfickler syndrome does not have matching data on pafient genotypes, meaning that the current data 
would not disfinguish type 1 Sfickler syndrome from other iterafions. Thus, in addifion to a review of 
the literature, the Sfickler Syndrome UK charity (SSUK) pafient membership survey will also be used. 
This will allow data on the Sfickler phenotype to be collected from previously genotyped pafients. 
This will more precisely advise on the most predominant comorbidifies present in Type 1 Sfickler 
Syndrome, and in the wider Sfickler syndrome cohort. Our inifial focus will be on the specific 
comorbidifies listed in Wang et al.’s proposed screening tool, plus any others idenfified in the 
literature review as being high occurrence. Further data collecfion to give a wider esfimate of the 
comorbidifies across the populafion would be done separately in conjuncfion with SSUK. 
Addifionally, paediatric pafients without Perthes disease idenfified in the above survey that would 
also be used later to rafify the screening tool will be excluded from this development to avoid bias. If 
this data was not sufficient to esfimate incidence of the above comorbidifies in type 1 Sfickler 
syndrome, then data on Perthes and Sfickler will also be sampled from UK Biobank, as genotyping 
data would also be available here. 
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The tool would also be retrospecfively compared to the data collected for the case series of 19 
pafients, plus any others found to have an historic diagnosis of Perthes disease. These would be 
idenfified either from the populafion under the care of CUH (and thus consented via their clinical 
care team) or via the SSUK pafient membership survey.  
 
Once scoring for the screening tool is formally agreed, then it will be tested in an appropriate 
populafion. The screening tool should be able to idenfify the vast majority of Sfickler pafients as 
‘high-risk’, but also have a high specificity to filter out pafients in the general populafion. To verify 
this, the screening tool would be tested in pafients with Type 1 Sfickler syndrome that do not have a 
diagnosis of Perthes disease and are in the age range of Perthes disease presentafion (4-10 years). 
This would require a selecfion of paediatric pafients from our Sfickler syndrome database at CUH to 
be contacted, with parents consented and asked details relevant to the screening tool.  
 
This cohort would then be compared to a random sample from the general paediatric clinic 
populafion in the same age range, with pafients excluded if they have an underlying connecfive 
fissue disorder, Perthes diagnosis, or if are being assessed for either. This populafion will be 
convenient to access and being a generally well populafion will have a low risk of biasing the cut-off 
scores of the screening tool. They will be recruited through the pafient pool in aftendance at CUH 
general paediatric clinics. 
 
To quanfify any stafisfically significant difference between the mean scores of the Sfickler paediatric 
cohort and the general paediatric cohort, a two-tailed t-test will be performed using the scores of the 
two groups. Given that Sfickler syndrome is a rare disease, only a large effect size would be useful in 
future screening to detect the small proporfions of a pafient populafion that could have underlying 
Sfickler syndrome. Therefore, in order to detect a large effect size (d = 0.8), with an α error 
probability of 5% and power of 80%, 52 pafients would be required.17 In addifion, the sensifivity and 
specificity of the current cut off score for ‘high-risk’ pafients would be analysed to see if this could be 
further opfimised. If in the process of the rafificafion of this screening tool any other signs or 
symptoms are idenfified as specific to Sfickler syndrome pafients, they will be considered for 
addifion to future iterafions of the screening tool, and will be analysed alongside the rest of the 
individual components of the screening tool at the end of the study. 
 
Through the above processes, a screening tool for Sfickler syndrome will be rafified in the paediatric 
populafion, allowing use in the Perthes disease populafion. Addifionally, the secondary aim of 
collecfing data on the comorbidifies associated with different Sfickler syndrome genotypes will be 
achieved through the SSUK pafient membership survey. 
 
2. To ufilise the screening tool in a populafion of paediatric pafients with newly diagnosed Perthes 
disease to assess for Sfickler syndrome amongst this populafion. 
 
The second aim of this project is to idenfify any Sfickler syndrome pafients in a populafion of Perthes 
disease pafients using the screening tool to aid selecfion. We have collaborated with the paediatric 
orthopaedic team based in Alder Hey Children’s Hospital, Liverpool, who have a large cohort of 
Perthes disease pafients under their care. This populafion will have the screening tool applied to 
them and will have a blood test collected for Sfickler syndrome genefic tesfing. Data will be collected 
across 1-2 years, with an expectafion of 100-200 pafients. Their screening tool results will be divided 
into ‘high risk’ and ‘low risk’ for Sfickler syndrome as above, and compared to their genefic results. 
This will allow us to assess both if there is Sfickler syndrome present in the Perthes disease 
populafion, and if our screening tool could idenfify it. The idenfificafion of any pafients posifive for 
Sfickler syndrome would be considered a jusfificafion for future explorafion of the screening tool, 
given that Sfickler syndrome is a rare disease that should not be present in this populafion. 
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Type 1 Sfickler syndrome accounts for over 80% of diagnoses, and most commonly is due to the 
introducfion of premature terminafion codons into the reading frame of COL2A1 mRNA, resulfing in 
haploinsufficiency of type II collagen. In our case series and in the literature, we have only idenfified 
a link between Type 1 Sfickler syndrome, COL2A1, and Perthes disease, and thus this will be the only 
gene tested via long range PCR. The Genomics England Sfickler syndrome panel includes COL2A1 but 
also COL11A1, COL11A2, COL9A1, COL9A2, COL9A3, BMP4, VCAN, GZF1, LOXL3, and LRP2, diagnosing 
all known forms of Sfickler syndrome as well as condifions with significant overlap in clinical 
phenotype (eg Wagner and Larsen syndromes); however none of these have been linked with 
Perthes and none have yet been shown to benefit from prophylacfic refinopexy to prevent refinal 
detachment. Thus, only COL2A1 will be tested, reducing the cost and storage associated with a larger 
genefic test, limifing the risk of VUS discovery, and adhering to the need for an accepted treatment 
as per the Wilson criteria for screening tools. The intron coding sequence of COL2A1 will also be 
analysed by our team for more subtle variants causing Type 1 Sfickler syndrome. 
 
In addifion, due to the likelihood of a very small number of pafients being posifive for Sfickler 
Syndrome, further analysis of the individual elements of the screening tool would only be done as 
part of the discussion to advise on future changes to scoring in the screening tool, and not to confirm 
the ufility of each individual element of the tool in predicfing Sfickler Syndrome in this research. This 
will avoid biasing the tool towards specific individual cases post-analysis. 
 
All pafients tested genefically for Sfickler syndrome during the course of this study will be informed 
of the outcome of that test. As a diagnosis of Sfickler syndrome has implicafions for the future health 
of that individual and their family, any pafients with genefic tesfing posifive for Sfickler syndrome will 
be referred to the Highly Specialised Service for confirmafion of diagnosis and further management, 
including the offer of prophylacfic refinopexy for those with Type 1 Sfickler syndrome. This will be 
included in the pafient informafion sheet, with the GP contacted to arrange an NHS referral to the 
Highly Specialised Service for Sfickler syndrome. Pafients will also be contacted directly and provided 
an informafion sheet about Sfickler syndrome in order to explain the diagnosis and next steps. The 
paediatric orthopaedic team in Liverpool will also be contacted as a posifive diagnosis may change 
the management of their Perthes disease. 
 
Schedule of Assessments 
A rough schedule of assessments for pafient informafion is included below.  
 

Stage Acfivity Schedule 

Development of Screening Tool 

Contact of Sfickler pafients 
with Perthes disease. 
SSUK pafient membership 
survey. 

Feb 24 – Apr 25 (ongoing data 
collecfion for wider Sfickler 
demographics alongside 
Sfickler Syndrome UK charity) 

Test of Screening Tool 
Applicafion of screening tool to 
Sfickler syndrome and 
paediatric pafients 

Mar 25 – May 25 

Applicafion of Screening Tool 

Screening tool applied to 
paediatric Perthes disease 
populafion 

Apr 25 – May 26 

Blood collecfion and genefic 
tesfing of paediatric Perthes 
disease populafion 

Apr 25 – Jun 26 
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People 
The principal invesfigator responsible for this project will be the applicant Dr Robert Smyth, ST3 
Paediatric Trainee in East of England and Fellow-Commoner in Medicine at Trinity Hall College, 
University of Cambridge. Robert has shown an apfitude and dedicafion to research already during his 
short career and has received a Addenbrookes Charitable Trust Clinical Research Fellow post and a 
Cambridge Trust Scholarship to fund this project. The applicant will dedicate 2 days per week over 2 
years to the research programme. 
 
The project will also be overseen by Mr Marfin Snead, Consultant Ophthalmic Surgeon at 
Addenbrooke’s Hospital and a Director of Research at The University of Cambridge, and Dr Peter 
Bale, Consultant Rheumatologist at Addenbrooke’s Hospital. Mr Snead has a proven track record of 
research in the field of vitreorefinal disorders, inherited vitreorefinopathies and refinal detachment 
repair with research grants from The Iris Fund for Prevenfion of Blindness, The Stanley Thomas 
Johnson Foundafion, the Sfickler Syndrome Support Group, The Guide Dogs For The Blind 
Associafion, The Isaac Newton Trust and The London Law Trust. Dr Bale has a unique insight into the 
complexity of paediatric Sfickler syndrome and Perthes disease, running the paediatric rheumatology 
porfion of the Highly Specialised Service for Sfickler Syndrome. 
 
Professor Daniel Perry will provide key oversight of the Perthes disease pafient cohort in Liverpool. 
Prof Perry is an orthopaedic surgeon with an extensive background of clinical trials, research and 
publicafions on Perthes disease in his fime at the University of Liverpool. He is currently undertaking 
innovafive research into the conservafive versus surgical management of Perthes disease in 
conjuncfion with the Nafional Insfitute for Health and Care Research. Professor Chrisfian Hedrich will 
also support the recruitment and collecfion of bloods from the paediatric populafion in this research. 
Prof Hedrich is a paediatric rheumatologist with a special interest in cytokine dysregulafion in 
autoimmune/inflammatory disease, and since 2020 has served as Head of the Department of 
Women’s and Children’s Health at the University of Liverpool. 
 
The subjects of this study will include current Sfickler pafients with historic diagnoses of Perthes 
disease, a paediatric sample already diagnosed with Sfickler syndrome, a paediatric sample from a 
general paediatric clinic, and a populafion of paediatric pafients diagnosed with Perthes disease. 
Sfickler pafients will be recruited from the cohort under the care of the Highly Specialised Service for 
Sfickler Syndrome, and the use of their electronic records will allow any pafients with an historic 
diagnosis of Perthes disease to be idenfified by their clinical care team at CUH and consented for 
further contact by the research team. The clinical care team will also idenfify and consent paediatric 
pafients and their parents as above. Paediatric pafients for the control group will be recruited 
directly from general paediatric clinics with parental consent. Finally, the paediatric populafion with 
Perthes disease that will be used to test the screening tool will be recruited from the Perthes 
populafion under Alder Hey hospital, Liverpool, by their clinical care team, with the survey and 
bloods collected at clinic appointments to reduce barriers to parficipafion. 
 
Pafient Public Involvement 
The premise and design of this research project was presented to pafients at the annual Sfickler 
Syndrome UK charity conference 2024, with pafients parficularly approving of the musculoskeletal 
focus of the project and aim to achieve earlier diagnosis. The musculoskeletal element of Sfickler 
syndrome is an area of research that has been less well explored, with refinal detachment typically 
the most popular topic of study. There was also a general assent that emphasis on early diagnosis in 
the paediatric populafion would be beneficial to future pafients and families. 
 
As part of this work with SSUK, we will ufilise the SSUK pafient membership survey to collect further 
data on Perthes disease and other comorbidifies sorted by Sfickler syndrome genotype. This consists 
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of pafients affected by Sfickler syndrome across the country who have volunteered to provide their 
fime and informafion for further study, and is adverfised via SSUK’s newslefters and social media 
plafforms. Thus, by working with the charity, who are currently planning and administering this 
survey, we can access a larger populafion of willing parficipants and provide research that confinues 
to align with the community's desires and values. 
 
Findings of this research will also be disseminated through the charity via their newslefters, website 
and conferences. If the study idenfifies Sfickler syndrome pafients amongst the Perthes disease 
populafion, then this can also be added to the charity's website. We have a number of pafients self-
referrals to our specialist service, and expanding the known associafions of Sfickler syndrome in this 
way will be beneficial for idenfifying further index cases. 
 
Ethical Considerafions 
As the majority of pafients involved in this study will be paediatric pafients, careful consent and 
discussion with parents must be done prior to study enrolment. The screening tool will deliberately 
be designed to be minimally invasive and easy-to-use, reducing the burden on the healthcare 
professional administering it as well as for the parent and child providing answers. We will also offer 
it in mulfiple formats to allow it to be most suited to the family.  
 
Furthermore, as this research involves genefic tesfing, pafients and parents must be informed exactly 
what is being tested, and the implicafions of a posifive diagnosis of this autosomal dominant 
condifion for the individual and their family. To reduce the risk of pafients withdrawing, pafients will 
have blood collected upfront for genefic tesfing. We would blind pafients to their survey results at 
the fime of tesfing and would ask them to agree to this principle at the start of the study. We will 
also coordinate genefic blood tests with other research blood tests they will be receiving, reducing 
the burden on pafient and parents in terms of travel and fime. 
 
All pafients tested genefically for Sfickler syndrome during the course of this study will be informed 
of the outcome of that test. As a diagnosis of Sfickler syndrome has implicafions for the future health 
of that individual and their family, any pafients with genefic tesfing posifive for Sfickler syndrome will 
be referred to the Highly Specialised Service for confirmafion of diagnosis and further management, 
including the offer of prophylacfic refinopexy for those with Type 1 Sfickler syndrome. This will be 
included in the pafient informafion sheet, with the GP contacted to arrange an NHS referral to the 
Highly Specialised Service for Sfickler syndrome. Pafients will also be contacted directly and provided 
an informafion sheet about Sfickler syndrome in order to explain the diagnosis and next steps. The 
paediatric orthopaedic team in Liverpool will also be contacted as a posifive diagnosis may change 
the management of their Perthes disease. 
 
Environment 
The Highly Specialised Service for Sfickler syndrome at Addenbrooke’s Hospital CUH is a nafional 
referral service for pafients from the UK and Ireland with Sfickler syndrome. It encompasses the 
vitreorefinal service, a regional and nafional terfiary referral service for inherited vitreorefinopathies, 
and terfiary paediatric and adult rheumatology services. It is an NHS service, free at point of use. 
 
The Alder Hey Children’s Hospital, Liverpool, provides a leading regional paediatric orthopaedic 
service for the management of Perthes disease. 
 
The genomics lab used will be the Strafified Medicine Core Laboratory Next Generafion Sequencing 
Hub (SMCL NGS Hub). This lab is housed in the East GLH and works within the University of 
Cambridge and CUH. This will provide high quality genefic diagnoses. However, as it is not one of the 
seven hubs that make up the nafional genomic laboratory service, any pafients posifive for Sfickler 
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syndrome will have their genefic tests repeated through the East GLH on referral to the Highly 
Specialised Service. 
 
Inifial data collecfion would use EPIC, the IT system in CUH that has details on all pafients under the 
Highly Specialised Service for Sfickler syndrome. Pafients would be idenfified as eligible for the study 
by their clinical care team, and inifially contacted and consented for the research by the same team. 
Addifionally, the use of the Sfickler syndrome pafient membership survey will allow further access to 
volunteers from the Sfickler community, who have already agreed to provide their informafion for 
research purposes. All pafient data stored for analysis will be stored securely and encrypted to 
maintain confidenfiality, and will be anonymised at fime of publicafion. 
 
Indemnity 
Cambridge University Hospitals NHS Foundation Trust, as a member of the NHS Clinical 
Negligence Scheme for Trusts, will accept full financial liability for harm caused to participants 
in the study caused through the negligence of its employees and honorary contract holders. 
There are no specific arrangements for compensation should a participant be harmed through 
participation in the study, but no-one has acted negligently. 
 
The University of Cambridge will arrange insurance for negligent harm caused as a result of 
protocol design and for non-negligent harm arising through participation in the study. 
 
Investigators: 
Dr Robert Smyth, Principal Investigator, MPhil Student and Paediatric ST3 
Mr Martin Snead, Chief Investigator, Director of Research UoC, Consultant Ophthalmic Surgeon 
CUH 
Dr Peter Bale, Academic Supervisor, Consultant Paediatric Rheumatologist CUH 
Prof Daniel Perry, NIHR Research Professor, University of Liverpool, Consultant Paediatric 
Orthopaedic Surgeon Alder Hey Hospital 
Prof Christian Hedrich, Professor of Child Health, University of Liverpool, Consultant Paediatric 
Rheumatologist, Alder Hey Hospital 
Thomas Nixon, Research Associate 
Howard Martin, Senior Research Associate 
Annie McNinch, Stickler Specialist Nurse 
Adrian Blackwell, Stickler Service Coordinator 
Senjah Brown, Stickler Service Coordinator 
David Martin, Senior Statistician at MRC Epidemiology Unit UoC 
Stickler Syndrome UK, Registered Charity (1060421) 
 
Funding for this project is being received from: 
Addenbrookes Charitable Trust - Cambridge Clinical Research Fellowship for Robert Smyth 
Cambridge Commonwealth European and International Trust – Cambridge Masters & Churchill 
College Studentship  
Vitreoretinal Research Group, Van Geest Brain Repair Centre, University of Cambridge 
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Appendix A 
 
G*Power calculations for two-tailed t-test comparing the mean screening tool score in Stickler 
syndrome paediatric patients versus general paediatric patients. Two examples are included, 
with the first assuming equal sample sizes and the second assuming twice as many general 
paediatric patients as Stickler syndrome paediatric patients. 
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