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ABSTRACT

Objective

To identify the types of conditions reported in peer-reviewed literature that result in chronic
musculoskeletal lower limb pain in children and adolescents and explore alignment of these
conditions with the chronic pain reporting codes indexed in the International Classification of

Diseases 11th Revision (ICD-11).

Methods

This scoping review follows the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines. Five electronic databases were searched (Medline, EMBASE,
PsycINFO, CINAHL, and the Cochrane library) for articles involving children under 18 years
and reporting on chronic musculoskeletal pain of the lower limb. We assigned an ICD-11
code to each condition based on details reported in the study. We recorded whether any of

the presenting conditions were linked to an ICD-11 chronic pain manifestation code.

Results

From 10,951 records, 384 papers were included. There were 124 unique conditions
associated with chronic lower limb pain, the most common being chronic widespread
musculoskeletal pain (21 studies) and juvenile idiopathic arthritis (24 studies). Only 11.1% of

presenting conditions were linked to an ICD-11 chronic pain manifestation code.

Conclusion

Most presenting conditions associated with chronic pain in the lower limb do not have a
chronic pain manifestation code in the new global standard for recording health
information. This means, chronic pain associated with common lower limb conditions may

remain invisible in global statistics.
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Trial registration: The protocol for this scoping review was registered with the Open Science

Framework
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Strengths and limitations

We used the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
extension for Scoping Reviews and a registered protocol to guide this review

The global standard for recording diagnostic health information to classify conditions
and chronic pain

Only studies published in English were included

One reviewer extracted data due to the breadth of data collected

No studies had a risk of bias or quality assessment
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INTRODUCTION

Chronic pain, defined as pain lasting for more than 3 months, can occur in a median of 18%
(range 5-27%) of children and adolescents '2. Children and adolescents face difficulties as a
result of chronic pain including reduced participation in daily activities, such as attending
school, playing with their peers, and engaging in physical activity '. Chronic pain negatively
impacts quality of life and increases the risk of psychological disturbances such as anxiety
and depression in adulthood 34. The lower limb (foot, ankle, leg, knee, thigh, and hip) is one
of the most common sites of chronic musculoskeletal pain in children and adolescents,
accounting for almost 40% of all childhood chronic disease pain patterns ' 5. The onset of
chronic lower limb pain in childhood tends to occur before children enter formal schooling ¢,
but diagnoses vary considerably. It is likely to persist for up to four years following their first

episode 7.

Children commonly experience chronic pain for 12 months prior to seeing a professional with
additional experience in managing chronic pain such as a pain medicine specialist or allied
health professional such as a physiotherapist, psychologist, or occupational therapist ’.
Adequate education, identification, and assessment at early stages in the pain journey is
pivotal in minimising any pain chronification risk. This is because children and their families
initially present to primary care or community based health professionals such as allied
health, well before specialist consultation 9. To enable adequate care from the outset,
primary care clinicians and community-based healthcare professionals may benefit from
specific evidence-based guidelines to provide optimal and early diagnosis and treatment of

chronic pain in children and adolescents prior to engaging with specialist services °.

Population-level research conducted in Australia shows that children and adolescents’
musculoskeletal lower limb presentations to general practice are twice as common as spinal
and trunk problems 9. The authors of the study '°, however, noted that they could not

distinguish presentations that were acute or chronic in nature, highlighting the need for a
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standardised system to collect such data. Recently, the International Classification of

Diseases (ICD) framework (https://icd.who.int/en) was revised to include chronic pain as a

separate disease category "' '2. Incorporating chronic pain classifications into the ICD-11
allows capture of health statistics, hence making chronic pain more visible as a public health
issue 3. This is an important goal to address the under-recognition of chronic pain in
children and adolescents and improve health outcomes 4. While the ICD-11 may better
highlight the burden of chronic pain in children and adolescents, its usefulness is yet to be
explored in the context of chronic musculoskeletal pain in the lower limb of children and

adolescents 5.

The primary aim of this scoping review was to identify the breadth and types of conditions
reported in peer-reviewed literature that may result in chronic lower limb pain in children and
adolescents. The secondary aim was to explore the alignment of these conditions with the
new chronic pain reporting codes indexed in the International Classification of Diseases 11t
Revision (ICD-11). This secondary aim served as an exercise to field test the usefulness of
the ICD-11 in capturing cases in which certain health conditions are associated with chronic
musculoskeletal pain of the lower limb. Scoping review methodology was chosen to ensure a

broad approach guided data capture.

METHODS

This scoping review was conducted in accordance with the Joanna Briggs Institute
methodology for scoping reviews '6. We reported the review in line with Preferred Reporting
Items for Systematic Reviews and Meta-Analyses reporting guidelines for scoping reviews
(PRISMA — ScR). A protocol for this scoping review was registered on Open Science

Framework on 3 of March 2023 (https://doi.org/10.17605/OSF.I0/2RYV6).

This scoping review was overseen by a steering group of 15 paediatric and methodological

experts assembled by the research team. The group comprised 10 paediatric healthcare
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professionals who routinely support children who experience chronic musculoskeletal lower
limb pain. These included a rheumatologist, endocrinologist, general practitioner,
orthopaedic surgeon, paediatrician, psychologist, pharmacist, two physiotherapists/clinical
researchers, and a podiatrist/clinical researcher. We also were supported by three
methodology experts, and two consumer representatives with an interest in chronic lower
limb pain in children and adolescents. The role of the steering group was to provide input
into the search strategy and resolve disagreements in the categorisation of conditions
according to the ICD-11. This steering group also established which conditions included in
this review were musculoskeletal in nature which aligned with the funding directions and

aims.

Eligibility criteria

Studies were eligible for inclusion if they were available in English, sampled a paediatric
population (< 18 years of age or mean or median population < 18 years of age) and reported
on the presence of chronic or persistent musculoskeletal pain in the lower limb. Chronic or
persistent musculoskeletal pain was defined as studies describing pain lasting for longer
than 3 months that originates in the joints, bones, muscles, tendons, and related soft tissues
7. For the purposes of this review, the lower limb included the hip, thigh, knee, leg, ankle,
and foot, but excluded the pelvis, pubic symphysis, and sacroiliac joints. This review
included randomised controlled trials, observational studies, and case reports and series to
ensure study conclusions were based on the primary analysis of human data. This eligibility
criteria were chosen to ensure only conditions relevant to chronic musculoskeletal pain were
included and aligning to the overall research aim of the funder. Therefore, pain that was
dermatological or neuropathic/potentially neuropathic in nature were excluded (e.g. chronic
regional pain syndrome), work-related pain or articles describing a region of pain without a
diagnosis name or term were excluded. Papers that were trial protocols, editorials, opinion

pieces, or where no data were presented were excluded. In studies with mixed populations
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(e.g., in terms of age, location of pain, mechanisms of pain such as neuropathic pain), only

data from participants that met this review’s eligibility criteria were included.

Information sources and search strategy

An initial, limited search of PubMed and Google Scholar were conducted to identify any
papers on the topic of “chronic lower limb pain”, “musculoskeletal pain”, and “paediatric
pain”. To ensure a comprehensive search of the literature, a clinical research librarian
assisted in the development of a systematic search strategy for each of the databases. Five
electronic databases were then searched, including Medline, EMBASE, PsycINFO, CINAHL,

[ T]

and the Cochrane library using keywords such as “chronic pain”, “lower extremity”, and
“paediatric”. The full electronic search strategy for Medline is presented in Table 1, which
was adapted for the each of the included databases. No limitations were placed on
publication date or status. The search was conducted from database inception until the 4t of
May 2022. Studies meeting the eligibility criteria were uploaded onto EndNote Version X9

(Clarivate Analytics, PA, USA) then exported to Covidence Systematic Review Software

(Veritas Health Innovation, Melbourne, Australia) for de-duplication and screening.

Selection of sources of evidence

Two reviewers (CW and VP) independently screened titles and abstracts of papers based on
the eligibility criteria. In the event of disagreements, a third reviewer (El) was consulted to
reach consensus. Full texts were screened independently by two of five reviewers (CW, VP,
El, LD, MS). Any concerns regarding the eligibility of a study were resolved by consensus
among the authors first, and then by the steering group in cases where the musculoskeletal
nature of the conditions reported was unclear. Extensive efforts were made to retrieve full-
text records through multiple physical and digital sources including two university libraries
and a hospital library. Due to the data capture strategies, and volume of data, we did not use

any citation chaining methods.
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Data charting process and data items

Data from eligible studies were extracted into a purpose-built spreadsheet in Microsoft Excel.
Data items included first author, year of publication, type of study design, the
country/countries in which the study was conducted, the age groups researched, duration of
pain described in the study, lower limb location of pain, and the specific condition(s) that

were reported to be associated with chronic musculoskeletal pain of the lower limb.

Data were extracted by one reviewer. Following extraction, one reviewer (El, LD, VP, CW, or
MS) independently used the International Classification of Diseases 11" Revision (ICD-11)

(https://icd.who.int/en) to assign a code to each of the conditions presented in the studies.

The ICD-11 browser version 2022.02 release (https://icd.who.int/en) was used for coding. All

codes were then discussed during a regular meetings between reviewers (El, LD, VP, CW,
MS) to ensure coding consistency and agreement, where several cases or diagnoses were
independently coded differently by reviewers and all similar condition codes were checked to
ensure correct alignment and decisions. We did not record the number of disagreements in
coding. Coding was done to the level at which the paper provided sufficient detail about the
condition. Given the scope of this review, we did not contact authors of papers with the
necessary missing information. Disagreements were resolved through discussion, and
adjudication by a third reviewer or steering group experts if a resolution could not be found.
Using the ICD-11, each study was assigned a ‘parent’ code (a two-digit code) to facilitate
hierarchical organisation of the data. In studies which reported more than one condition,
multiple codes were assigned to reflect the number of conditions reported. We also recorded
cases which had multiple parent codes. Where a presenting condition was aligned with a
secondary chronic pain manifestation code, this was also recorded within the spreadsheet.
Only codes that reflected the primary condition/s and, if different, the pain conditions, were
recorded. For example, FB82.00: Chondromalacia patellae is linked to the manifestation
code MG30.31: Chronic secondary musculoskeletal pain associated with structural changes.

Manifestation codes in the ICD-11 refer to the manifestation of the disease (e.g., chronic

10
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pain), not the disease itself. Therefore, all chronic pain manifestation codes refer to chronic

secondary pain conditions, not chronic primary pain conditions.

Data synthesis

Data were summarised descriptively using frequencies and percentages to characterise the
published literature (e.g., country, study design, sample size, age, and sex of participants).
To address the review aims, data were also summarised descriptively to determine types
and percentage of conditions associated with chronic lower limb pain in children and
adolescents. This was achieved by analysing the ICD-11 parent codes of the relevant
conditions, which were then categorised into primary and secondary chronic pain groups,
according to the definitions provided by Treede et al. ® In addition, conditions relating to the
same anatomical structure or physiological process were grouped under a single broad
heading. For example, joint instability of the hip, patella, ankle was merged and grouped
under “joint instability of the lower limb”. Finally, the alignment of these conditions with the
new chronic pain classification system was explored by determining whether any presenting
conditions (where pain was not a result of chronic primary pain) were indexed with a chronic

pain manifestation code in the ICD-11.

Patient and public involvement

There were two consumer representatives. One who had lived experience of a child with
chronic lower limb pain and supporting families with chronic lower limb pain. The other
provided support and education to health professionals who provide services to children who

have chronic lower limb pain.

RESULTS
Characteristics of included studies
A total of 10,951 records were identified through the database searches. After duplicates

were removed and titles and abstracts screened, 1,330 papers were downloaded for full text

11
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screening, with a final 384 studies (from 387 articles where three reported the same
population) included in the review (Figure 1). A common reason for exclusion was that

studies did not report on participants with chronic and/or persistent pain.

Of the 384 studies included in this review (Supplementary Table 1), the majority were case
reports (n = 212 studies) or retrospective medical record reviews (n = 48) which were
published in the 2010’s (n = 216/384), conducted in the United States of America (n =
139/384 studies), and sampled adolescents between 11 and 17 years of age (n = 170/384
studies). Of those studies that reported sex (308 studies), studies sampled more females (n
= 4,062) than males (n = 2,188) in total. No paper included in this review sampled infants

less than a year old (Table 2).

Conditions related to chronic musculoskeletal pain of the lower limb

Discounting duplicate conditions, this review found 124 unique conditions that were
associated with chronic musculoskeletal lower limb pain in children and adolescents
(Supplementary file 2). The most commonly presented health conditions identified resulting
in chronic lower limb pain in children and adolescents were juvenile idiopathic arthritis (n =
24/384 studies), chronic widespread musculoskeletal pain (n = 21/384 studies), spasticity-
related musculoskeletal pain in cerebral palsy (n = 19/384 studies), post-surgical pain (n =
13/384 studies), osteoid osteoma (n = 14/384 studies), and post-fracture (n = 14/384

studies) (Table 3).

The most common description of pain was having pain for at least 3 months (n = 135/384
studies) or for longer than a year (n = 109/384 studies). Most commonly, studies reported on
pain related to the knee only (n = 104/384 studies), mixed cases of various locations of the

lower limb (n = 85 studies), or the hip only (n = 70/384 studies) (Table 3).

Conditions related to chronic musculoskeletal pain of the lower limb based on the ICD-11

12
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All records could be assigned an ICD-11 code. Out of the 27 parent codes available on the
ICD-11 classification system (ICD-11 codes: 01-26, V and X), 18 codes were associated with
chronic lower limb pain (ICD-11 codes: 1-8, 11-15, 20-23, X) (Table 3). In total, 432 parent
codes were assigned to the conditions of participants in the studies (Figure 2). The parent
codes that were used most frequently were 15: Diseases of the musculoskeletal system or
connective tissue (n = 165 conditions), 20: Developmental anomalies (n = 54 conditions), 21:
Symptoms, signs, or clinical findings, not elsewhere classified (n = 43 conditions), X:
Extension codes (n = 34 conditions), 8: Diseases of the nervous system (n = 32 conditions),
and 22: Injury, poisoning, or certain other consequences of external causes (n = 24
conditions). Several other parent codes (ICD-11 codes: 6, 7, 11-14, 23) were used for less

than 5 conditions.

Alignment of the chronic pain classification with the ICD-11 or condition linked with chronic
pain manifestation code

Chronic pain was reported as the presenting condition in 41 conditions in this review and
assigned the parent code 21: Symptoms, signs, or clinical findings, not elsewhere classified,
and then the code MG30: Chronic Pain. These included the codes MG30.2: Chronic post-
surgical or post-traumatic pain (n = 13 conditions), MG30.0: Chronic primary pain (n = 9

conditions), and MG30.Y: Other specified chronic pain (n = 9 conditions).

For cases in which chronic pain was not the presenting condition (n = 389 conditions, i.e.,
chronic secondary pain), only 43 conditions (11.1% of 389 conditions, or 13.7% of the 124
unique conditions once duplicates were removed) were linked to a chronic pain
manifestation code (MG30) (Additional file 2). These 43 conditions included chronic
secondary musculoskeletal pain associated with structural changes (n = 19), chronic
secondary musculoskeletal pain (n = 9), chronic cancer pain (n = 7), chronic secondary
musculoskeletal pain from persistent inflammation (n = 6), and chronic musculoskeletal pain

due to disease of the nervous system (n = 2) (see Figure 2).

1
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DISCUSSION

This scoping review identified 124 unique conditions reported in the literature that may be
associated with chronic musculoskeletal pain of the lower limb in children and adolescents.
Most studies reported chronic pain as a symptom (e.g., chronic secondary musculoskeletal
pain from juvenile idiopathic arthritis) rather than a disease in its own right (e.g., chronic
primary pain such as chronic widespread musculoskeletal pain). The findings of this review
suggest that there is considerable variability in the cause of secondary chronic lower limb
pain investigated in the peer reviewed literature 8. The ICD-11 coding system aligned with
the plethora of chronic pain conditions presented. However, only 11.1% of all presenting
conditions in the review had a manifestation code linked to chronic pain. This highlights the
possibility that the global burden of chronic musculoskeletal pain of the lower limb in children
and adolescents may not be adequately captured by the ICD-11 due to the under-utilisation

of manifestation codes.

The number of conditions that result in lower limb musculoskeletal chronic pain was
extensive. As a result, this breadth will result in diversity in health professionals who may be
involved in care. This highlights that health professionals require training specific to
paediatric musculoskeletal health conditions that may result in chronic pain'®. This is
currently an international focus'®. This finding also lends itself to consistency in guidelines
that are multi-disciplinary and not just focused on a single health profession. These
opportunities are in place for conditions such as Juvenile Idiopathic Arthritis, the most
common condition identified. This condition has a number of guidelines on medication

management with limited consideration to chronic musculoskeletal lower limb pain 2°.

The under-recognition of chronic musculoskeletal pain in children and adolescents '* may
have far-reaching detrimental impacts on children and adolescents 2!, families 22, and society

% including the under -assessment and -management of chronic pain. Making chronic
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musculoskeletal pain of the lower limb in children and adolescents visible first requires
capturing the burden in order to facilitate the adequate allocation of funding and resources.
While the ICD-11 offers a potential solution for health systems to enable the evaluation of
the burden, the problem of chronic pain needs to be made more visible by incorporating
manifestation codes in all potential conditions that could lead to chronic pain. Because
manifestations codes are linked to primary health conditions, ensuring that chronic pain
manifestation codes exist for those health conditions that are associated with pain may
ensure that health professionals, researchers, and policy makers are able to select these
manifestation codes when inputting data. This presents opportunities for future data capture

and practice reform.

Limitations of this review arise from the result of the large number of studies included in this
review, data from studies were extracted by one reviewer only. We also acknowledge that
only English-language papers were included in this review. This may mean that a large
number of region-specific conditions resulting in chronic musculoskeletal lower limb pain in
children and adolescents were not captured. Lastly, the assignment of ICD-11 codes was
based on what was reported in papers included in this review and while we extensively
consulted with our steering committee, the reported information may have not covered all the

required criteria of the that diagnosis.

Conclusion

Many conditions may be associated with chronic musculoskeletal lower limb pain in children
and adolescents as investigated in the peer reviewed literature. While the ICD-11 captures
chronic pain classifications related to primary and secondary pain conditions, chronic
secondary pain must be made more visible by having the ability to link conditions to chronic
pain manifestation codes. This may allow clinicians, researchers, and policy makers to better

estimate the burden of chronic musculoskeletal pain of the lower limb in children and

1
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adolescents. Increasing the visibility of chronic musculoskeletal pain in children and
adolescents will allow a more equitable distribution of funding and resources for the
development of strategies for the appropriate identification of children and adolescents with

chronic musculoskeletal lower limb pain.
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Figure legends

Figure 1: PRISMA flowchart of records screened and included in the scoping review.

Figure 2: The coding of primary and secondary chronic pain conditions of the lower limb in
children and adolescents using the ICD-11 in the peer reviewed literature. N is the number of
codes assigned within each category. Parent codes 6 (Mental, behavioural, or
neurodevelopmental disorders, n = 1), 14 (Diseases of the skin, n = 1 relating to
malformations involving cutaneous blood vessels, Code EF2Z), and 23 (External causes of

morbidity and mortality, n = 2) were omitted from this figure for brevity.
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Table 1: Full search strategy for Medline

Search Query

1

2
3
4

w

O 00N O

11
12
13

Lower Extremity/ or Leg/ or Hip/ or Knee/ or Ankle/ or Foot/

(leg* or hip* or knee* or ankle* or foot or feet or lower limb* or lower extremit*).mp.

lor2

Chronic Pain/ or arthralgia/ or musculoskeletal pain/ or nociceptive pain/ or pain, postoperative/
or neuralgia/

((persistent or chronic or ongoing or long-term or nociceptive or musculoskeletal or post-operative
or joint or neuropathic or nerve) adj3 pain).mp.

arthralgia.mp.

4or50r6

3and?7

Infant/ or Child/ or Child, Preschool/ or Adolescent/

(baby or babies or neonate* or newborn or child* or infant* or toddler* or paediatric* or
pediatric* or teen* or adolesc* or pre-pubesc* or prepubesc* or youth* or juvenile).mp.

9o0r10

8and 11

exp animals/ not humans.sh.

21
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 22 of 61

P

1" e

e

‘salbojouydal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xa) 01 pale|al sasn 1o} Buipnjoul ‘1ybiAdos Ag paloaloid


http://bmjopen.bmj.com/

Page 23 of 61

oNOYTULT D WN =

BMJ Open
Table 2: Characteristics of included studies
Type of study design N =384 %
Case report | 212 55.2
Case series | 29 7.6
Prospective cohort | 32 8.3
Prospective cross-sectional | 45 11-7
Longitudinal | 8 2.1
Randomised controlled trial | 8 2.1
Retrospective medical record review | 48 12.5
Review | 2 0.5
Country of data collection
Australia | 11 2.9
Canada | 8 2.1
China | 8 2.1
Denmark | 10 2.6
France | 9 2.3
Germany | 12 3.1
Greece | 5 13
India | 19 4.9
Italy | 16 4.2
Japan | 15 3.9
Korea | 6 1.6
Spain | 8 2.1
Turkey | 20 5.2
United Kingdom | 19 4.9
United States of America | 139 36.2
Other* | 79 20.6
Decade of publication
1980’s | 2 0.5
1990’s | 27 7.0
2000’s | 76 19.8
2010’s | 216 56.3
2020-2022 | 63 16.4
Age groups!
Infancy (0-1 years) | O 0.0
Childhood (2-10 years of age) | 72 18.8
Adolescence (11-17 years) | 170 44.3
Mixed age groups (0-17 years) | 141 36.7
Sex
Males (total N) | 2,188 35.0
Females (total N) | 4,062 65.0
Studies in which sex was not reported | 76 -

* Austria (1), Belgium (1), Bolivia (1), Bosnia (1), Brazil (1), Bulgaria (1), Croatia (2), Czech Republic (1), Egypt

(1), Finland (4), Hong Kong (1), Hungary (2), Indonesia (1), Iran (2), Ireland (2), Israel (2), Kenya (1), Lebanon (1),

Libya (1), Macedonia (1), Malaysia (4), Mexico (1), Nepal (1), Netherlands (5), New Zealand (1), Nigeria (2),
Norway (4), Oman (1), Pakistan (3), Poland (3), Portugal (3), Qatar (2), Saudi Arabia (2), South Africa (2), Sri
Lanka (1), Sweden (4), Switzerland (3), Taiwan (3), Thailand (4), Ukraine (2)

1 Based on the American Academy of Pediatrics; Adolescence is divided into 3 groups according to this
classification but was collapsed into one category for the purposes of this review (>10 years of age). Late
adolescence, being 18-21 years of age, was excluded from this study.
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Table 3: Chronic musculoskeletal pain of the lower limb

N =384
studies

%

Most common conditions reported

Juvenile idiopathic arthritis | 24 6.3
Chronic widespread musculoskeletal pain | 21 5.5
Spasticity-related musculoskeletal pain from cerebral | 19
palsy 4.9
Osteoid osteoma | 14 3.6
Fracture | 14 3.6
Post-surgical pain | 13 3.4
ICD-11 Parent codes N =432 cases
1: Certain infectious or parasitic diseases | 10 2.3
2: Neoplasms | 19 4.4
3: Diseases of the blood or blood-forming organs | 10 2.3
4: Diseases of the immune system | 18 4.2
5: Endocrine, nutritional, or metabolic diseases | 13 3.0
6: Mental, behavioural, or neurodevelopmental
disorders | 1 0.2
7: Sleep-wake disorders | 1 0.2
8: Diseases of the nervous system | 32 7.4
11: Diseases of the circulatory system | 1 0.2
12: Diseases of the respiratory system | 2 0.5
13: Diseases of the digestive system | 2 0.5
14: Diseases of the skin® | 1 0.2
15: Diseases of the musculoskeletal system or
connective tissue | 165 38.2
20: Developmental anomalies | 54 12.5
21: Symptoms, signs, or clinical findings, not elsewhere
classified | 43 10.0
22: Injury, poisoning, or certain other consequences of
external causes | 24 5.6
23: External causes of morbidity and mortality | 2 0.5
X: Extension codes | 34 7.9
Presence of a chronic pain manifestation code in 43/389 cases | 11.1
cases where chronic was not the primary condition
Duration of pain N =384 %
studies
Pain at least >3 months | 135 35.2
Pain at least >6 months | 61 15.9
Pain at least > 12 months | 109 28.4
Chronic, but not specified | 79 20.6
Location of pain N =384
Hip | 70 18.2
Thigh/groin | 7 1.8
Knee | 104 27.1
Lowerleg | 7 1.8
Ankle | 42 10.9
Foot | 29 7.6
Widespread lower limb | 40 104
Mixed cases | 85 22.1

aThis referred to one case related to “malformations involving cutaneous blood vessels” (Code EF2Z).
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Duplicates removed (n = 370)

Records screened (n = 10581)

Records excluded (n =9251)

\

y

Records sought for retrieval (n = 1330)

Full-text records not retrieved (n = 169)

/

Screening

Reports assessed for elig

ibility (n = 1161)

\

y

Studies excluded, in order of exclusion (n = 777)
Non-English (n = 5)
Not musculoskeletal pain (n = 8)
Neuropathic pain (n =51)
Not lower limb pain (n = 27)
Not persistent or chronic pain (n = 508)
Review, editorial, etc (i.e., no data) (n = 39)
Adult population or mean age > 18 years (n = 91)
Relevant data related to location of pain not
available (n = 48)

Papers included in scoping review (n = 384)

Figure 1: PRISMA flowchart of records screened and included in the scoping review.
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Primary
chronic pain

Secondary
chronic
musculoskeletal
pain

Not coded to
ic pain

4. Diseases of the
immune system
N=18

8. Disease of the
nervous system
N=32

2. Neoplasms
N=19

manifestation

Secondary
chronic
musculoskeletal
pain associated
with structural
changes pain

Secondary
chronic

pain from
inflammation

Secondary
chronic pain
due to disease
of the nervous
system

Secondary
chronic
cancer pain

Figure 2. The coding of primary and secondary chronic pain conditions of the lower limb in children and
adolescents using the ICD-11 in the peer reviewed literature. N is the number of codes assigned within each
category. Parent codes 6 (Mental, behavioural, or neurodevelopmental disorders, n = 1), 14 (Diseases of the

skin, n = 1 relating to malformations involving cutaneous blood vessels, Code EF2Z), and 23 (External

causes of morbidity and mortality, n = 2) were omitted from this figure for brevity.
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Definition and

Included

Age (measure of
central tendency,

(EEQ0C-uadolw

ry condition described as

ipno@ FubAdos Aq |

Location(s) of pain in

First author Country Study type average .lengt‘h sample size* range, and measure Sex lf\l-)tmg in chronic lower limb the lower limb
of chronic pain . o) pain
of variance (SD) o
Abdullah (1) Malaysia Case report Pain (>2 years) 1 17 years Male 2 Bachydermoperiostosis Knee, Ankle
Abe (2) Japan Case report Chronic (3months 1 14 years Female Ramal navicular stress fracture Foot
or longer) =N
Abiodun (3) Ukraine Cross-sectional Chronic (3 years) 84 2-18 years 51 Female "Jgemle idiopathic arthritis Hip, Knee, Ankle
33 Male R o
Abousamra (4) USA Cross-sectional Chronic (at least 13 3-15 years 6 Female ®» S Hip instability Hip
1-year post op) 4 Male = @
Abramowicz (5) USA Cross-sectional Average 4.6 years 65 Mean 11.7 (SD 3.8) 48 Female &ysdemic Arthritis (, psoriatic Knee, Ankle
retrospective 17 Male DS arthritis, enthesitis)
Abushhaiwia (6) Libya Abstract (case report) Chronic pain >3 1 14 years Male —~Chronic recurrent multifocal Leg
years OO  osteomyelitis
Accadbled (7) France Case report Pain >2 years 1 13 years Male Qo& surgical Subtotal lateral Knee
=  meniscectomy
Adba (8) Qatar Case report Chronic Pain (>1 2 3and 6 Male an;_y enile idiopathic arthritis Knee
year) @
Adiguzel (9) Turkey Case report 8 months 1 14 years Female g)- ﬁraumatic brain injury Knee
2 (Geterotrophic ossification
33 associated)
Agarwal (10) India Case report Pain 4 months 1 15 years Male 2. Hvenile-onset ankylosing Hip
8 =5 spondylitis
Agrawal (11) India Case report Pain (>6 months) 1 13 years Male '> E_Eachydermoperlostosw Hip/knee/Large joints
=
Aiyer (12) India Case report Pain for 3 months 1 14 years Female g—l@ Dysplasia / Tuberculous Hip
S5O infection
Alkadumi (13) USA Case report Pain >12months 1 16 years Male S 5 Chondroblastoma Knee
Allessandrella (14) Spain Case report Chronic (5 years) 1 17 years Male PacEydermoperiostosis (genetic) Knee, Ankle
Alpigiana (15) Italy Case report Chronic (>1 year) 1 15 years Male SIavenile idiopathic arthritis Hip
Alganatish (16) Saudi Arabia Case report Chronic pain (>3 1 12 years Male ;)L g Scurvy Lower limb
months) 53
Anderson (17) Switzerland Case series Chronic 4% Mean 16.3 years 4 Female = o  Pseudotumor Ankle
(Undefined) 25
Andias (18) Portugal Cross-sectional Chronic (3months 1249* Mean 16.4 years 819 Female @ =Musculoskeletal pain Lower Limb/multiregional
or longer) 2 =3
Anghelescu (19) USA Retrospective review Pain (>6 months) 129* Mean 14 years (range 63 Female 8 ~ Post surgical pain Thigh, shin
6-21) S
Arici (20) Turkey Case report Chronic (3 1 11 years Female Lglﬁonic recurrent multifocal Legs
months or longer) 3 o osteomyelitis
Assafiri (21) USA Case report Pain (>3 months) 1 13 years Male = Osteoid osteoma Ankle
Auvinen (22) Finland Cohort (two year follow Pain in last 6 86* 15-18 years 43 Female gMusculoskeletal pain Knee, Ankle
up) months 43 Male =
Awan (23) USA Case report Chronic (6 1 17 years Male @boid-navicular coalition Foot
months) 2
Azabagic (24) Bosnia Longitudinal study Chronic pain (>1 310 Mean 11.3 years NR ® Musculoskeletal pain Knee, Ankle
year) (range 7-14) E
Baghdadi (25) Iran Retrospective medical Chronic pain (>1 13 1-18 years of age 7 Female a Septic Arthritis Hip
record review year) 6 Male m
Baima (26) USA Case report Chronic pain (>3 1 6 years Male Pasthesis-related pain (post Knee, Ankle
months) O chopart amp)
Bakkaloglu (27) Turkey Case report Persistent pain 8 1 8 years Female Familial Mediterranean fever Knee
_ _months S Ao L d o ) , . arthritis
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Banskota (28) Nepal Retrospective case series Pain (>12 30 Mean 8.5 years (range 9 Female =. Baumatic hip dislocation Hip
months) 2-16) 21 Male an
Barfield (29) USA Case report Chronic pain (no 1 17 years Female & Celiac disease Achillies tendon/bilateral
time frame CS‘J % thigh and calf
mentioned) =®
Bari (30) Pakistan Case report Pain (condition 1 4 years Female o Scurvy Lower limbs
gradually a S
worsened over a — N
few months) S f
Barut (31) Turkey Cross-sectional Chronic 168 16 years (IQR 9) 87 Female gJi{/eni]e idiopathic arthritis Hip, Knee, Ankle, Foot
observational 81 Male D O
Bauer (32) France Case series Chronic pain (15 1* 16 years Male I-mﬁngement from bimalleolar Ankle
months) n(l\ N fracture
Baydogan (2012, 2015) Turkey RCT Chronic pain (no 30 9.3 (1.4) years 21 Female g’]@enile idiopathic arthritis Knee
(33, 34) definition 6-18 years 9 Male & >
provided) o
Bazette-Jones (35) USA Cross sectional survey Pain frequency 437* 10-18 years NR o gMusculoskeletal pain Hip, Knee, Ankle
(ranges from = =]
daily to rarely) o
Behzadi (36) Norway Case report > 2 years 1 14 Female Q-I%hiofemoral impingement Hip
Belke (37) Germany Case report Chronic (at least 1 12 years Male g'mqabdomyolysis (diabetic Lower leg, Foot
3 months) © = ketoacidosis)
Benaroch (38) USA Case series > 6 years 7* 15.5 years Male 3 3 Post operative pain Knee
BenEliyahu (39) USA Case report Chronic 1 17 years Female E®@rtional compartment syndrome Calf
(Undefined) 22
Berend (40) USA Case series Chronic pain (>3 8 14.9 years NR ~ _Liggg-calve-perthes-disease Hip
months) 2o
Bettin (41) Germany Case report Persistent pain 1 12 years Male ﬁgnoral neck stress fracture Hip
Bica (42) Brazil Case report Chronic pain (>1 1 10 years Male g"gemoral osteochondrosis Knee
year) 52
Biddeci (43) Italy Cross-sectional Persistent pain 19% 10+ years (all 10 Female Avasoular osteonecrosis secondary Hip, Knee, Ankle
observational (Undefined) paediatric) 9 Male 2 Sto treatment for acute
2 tymphoblastic leukacmia
Blackman (44) USA Retrospective case series Persistent pain 71 Mean 15.5 years 66 Female ﬂ%al patellofemoral ligament Knee
(Undefined) (range 11.7-19.8) 5 Male 3=
Blatnik (45) USA Case report Persistent pain 1 12 years Female BﬂtaE;ral distal femur salter-harris Knee
(Undefined) tyge &fracture / persistent osgood-
S S schiatter disease
Bloch (46) USA Case report Chronic 1 2 years Male S @ Recurrent cervical Bilateral leg
(Undefined) o: lymphadenopathy
Bonfiglio (47) USA Case report Chronic pain 1 13 years Female Q ¢ ogenic bone abscess / Ankle
Bteomyelitis (brodies abscess)
Boulter (48) Australia Retrospective medical Chronic pain (>3 26 3-17 years 14 Female © ystic fibrosis, reactive Lower limb
review months) 12 Male @thropathy, widespread
Smusculoskeletal pain,
@hondromalacia patellae
oste:u)_chond.rosis, osteonecrosis,
@teochondritis dissecans
Bout-tabaku (49) Qatar Prospective cohort Chronic pain 219 Mean 17 years (SD 167 Female TOMusculoskeletal pain Hip, Knee, Ankle, Feet
1.6 years) 52 Male £
Boyer (50) USA Retrospective cohort Chronic (at least 86 10 years (range 4-17 41 Female Cefbral palsy (post operative) Hip, Knee, Ankle, Feet
9 months) years) 45 Male r(,,n
Brix (51) Denmark Retrospective cohort Chronic pain 53% 3-10 years of age 30 Female ACFIF lymphoblastic leukaemia Hip, Knee, Ankle
(Undefined) 23 Male =

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

1919



http://bmjopen.bmj.com/

=3
o2
Page 29 of 61 BMJ Open =5
33
Brostrom (52) Sweden Cross-sectional Chronic pain (>1 18 Mean 10 years (SD 15 Female =JRenile idiopathic arthritis Hip, Knee, Ankle
1 observational study year) 3.1) 3 Male ‘% N
2 Bueso (53) USA Case report Chronic pain (>6 1 7 years Male ~': :Itiyenile idiopathic arthritis Knee
months) > %
3 Buoncristiani (54) USA Case series Chronic pain 8 3-10 years 3 Female E @'y to tarsometatarsal joint Foot
4 2 Male o~
5 Burgos-Vargas (55) Mexico Secondary analysis of Chronic pain 33 11 years 6 Female 8 S Enthesopathy due to Hip, Knee, Ankle
6 RCT (mean 4.2 years) 27 Male —~ Nspondyloarthropathy
Busconia (56) USA Case report Chronic pain 10%* 13 years (range 10- 6 Female = Shronic ankle instability Ankle
7 (Undefined) 17) 4 Male c 5
8 Caldonazzi (57) Italy Cross-sectional Persistent pan 7 Mean 11 years 6 Female 1 2 gVitamin D deficiency Foot
9 observational study (Undefined) Male =@
10 Cappuccio (58) Italy Case report Chronic pain 1 10 years Female P%?{SA-related disorder (genetic) Lower limb
Castle (59) Australia Phenomenological study Chronic pain 4% Mean 17.6 years 4 Male 8 N  Cerebral palsy Hip
n (>3months) — &
12 Catli (60) Turkey Case report Pain for 6 months 1 8 years Female 2 Y Osteopetrosis tarda Ankle
13 Ceglie (61) Italy Case report Chronic pain (>7 1* 4.5 years Male Q = Scurvy Leg
14 months) : =
Ceroni (62) Switzerland Case report Chronic pain 1 13 years Female S @ccessory ossicle of foot Ankle
15 (Undefined) o9
16 Champion (63) Australia Cross-sectional Chronic (3 104* 3-18 years NR Q. ;.Restless leg syndrome Leg
17 questionnaire months or longer) D =
18 Chang (64) Taiwan Case report Persistent pain 1 14 years Male 3)idvenile idiopathic arthritis Hip
(>2 months) 3=
19 Chaturvedi (65) India Retrospective medical Chronic pain 17* 4-14 years 14 Female @ Agthritis due to bancroftian Knee, Ankle
20 record review (Undefined) 5 Male (whole '>EéE_ariasis (Filarial arthritis)
sample) -
;; Chollet (66) USA Prospective cohort Chronic pain 10* 2-14 years NR ® %"Osteonecrosis due to Ankle
(Undefined) ch@motherapy for ALL or non-
23 g S hodgkins lymphoma
24 Chua (67) Malaysia Case report Chronic pain (>3 1 7 years Female Mdorheostosis (Mesenchymal Hip, Knee
25 months) % =. dysplasia)
Cibulka (68) USA Case report Chronic pain (>8 1 15 years Female gagllofemoral pain syndrome Knee
26 months) =3
27 Cilliers (69) South Africa Case series Chronic pain NR NR NR %@kes familial hip dysplasia Hip
28 (since infancy) &u@somal dominant condition)
29 Cirakli (70) Turkey Cross-sectional Chronic (> 12 16* Mean 11 years (2-17 NR =4 ‘C—' Brucellosis Leg
observational months) years) g g
; k
3 XS
33 6 nm
34 Clohisy (71) USA Prospective cohort Persistent pain NR 17.6 years (range 13- NR = Acetabular dysplasia Hip
(Undefined) 31.8) S
35 Colgan (72) Ireland Case report Persistent pain 1 14 years Male Sli;ged upper femoral epiphysis Knee
36 (>3 months) =
37 Constantinou (73) Australia Case report Chronic pain (>3 1 16 years Male Nor=union distal fibula avulsion Ankle
months) — fracture
38 Corominas (74) Spain Case report Pain (18 months) 1 14 years Male @steochondritis dissecans Foot
39 Craig (75) USA Case report Chronic pain 1 9 years Male Adgvated phosphoinositide 3- Hip
40 (Undefined) kimase (PI3K) delta syndrome
41 Crosby (76) USA Retrospective review Pain (>12 4% Mean 12.9 years NR ~Femoral shaft fracture Hip
months) (range 8-17) 0
42 @
43 . . . . e e,
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Curtin 2005 (77) Ireland Case report Pain (18 months) 1 12 years Male OsfeB8hondritis of medial lallucial Foot
‘% N sesamoid
Curtin 2010 (78) USA Case report Pain (3 months) 1 16 years Male "Bocket handle medial plica Knee
Dagher (79) Lebanon Case report Chronic (>1 year) 1 S years Female gJEL:yenile idiopathic arthritis Knee, Ankle
c O
Dartnell (80) UK Review Persistent pain 4% Mean 14.7 years NR I-gpglslocation or subluxation in Hip
(Undefined) @ S cerebral palsy
Das (81) India Cross-sectional Chronic pain 14 11-16 years 3 Female 3’@ operative cerebral palsy Knee
observational (Follow up 1.6-3 11 Male 0o
years) %8
de Rooy (82) Netherlands Case report Chronic pain (6 14 14 years Female G&vgh arrest at secondary growth Knee
months) = @ plate
Deere (83) UK Longitudinal study Pain (>3 months) 845 Mean 17.8 years 550 Female QL, noMusculoskeletal pain Hip, Thigh, Knee, Ankle,
295 Male N Foot
Demir (84) Turkey Case series Pain 2 years 3 <18 years NR : B Takayasu arteritis Knee
Demir (85) Turkey Case report Chronic 1 11 years Female ngrenile idiopathic arthritis Ankle
(undefined) o=
Den Hoed (86) Netherlands Prospective evaluation Persistent pain 30%* > 4 years 16 Female ~ 3 Osteonecrosis Hip, Knee, Ankle
. ® o
(Undefined) osteonecrosis 14 Male So
subgroup (range 4-18 o %
years ) 8’ Q
Deniz (87) Turkey Case report Pain 6 months 1 10 years Female o = Iselins disease 5t metatarsal
DePhillipo (88) USA Case report Persistent pain 1 11 years Male 3 3 Osteochondral defect Knee
(Undefined) S >
Derfalvi 2022/2014 (89, Hungary Cross-sectional Persistent pain 82 Mean 13.7 years (SD 37 Female 8 .g Crohn’s disease Hip, Knee, Ankle
90) observational (Undefined) 3.2) 45 Male X
DiCaprio (91) USA Case report Persistent pain 1 14 years Female f g Osteosarcoma Knee
(>4 months) ="
Dimitrovska (92) Macedonia Case series Chronic 49 3-14 years 23 Female ST Brucellosis Big joints of lower limb
26 Male 53
Doyle (93) USA Case series Pain ( >4 months) 3 2.5 years, 14 years, 8 3 Female :: gfalonavicular coalition Foot
years S=
Duan (94) China Case report >2 year history of 1 11 years Female 3 'gl‘alonavicular coalition Foot
pain =3
Duckers (95) Germany Case report Chronic pain (8 1 11 years Female = g’pura schoenlein hennoch Ankle
years) S
Ece (96) Turkey Follow up Chronic pain 111* Mean 10 years NR EJEVenile idiopathic arthritis Hip, Knee, Ankle, Foot
(Undefined) (Range 1.5-18 years) QS
Eichenbaum (97) USA Case report Pain (>12 2 14 years 2 Male g ~,  Talus partitus Ankle
months) 16 years =
Eisenstein (98) USA Case report Chronic pain (6 1* 12 years Female QCRonic recurrent multifocal Hip, Ankle, Foot
months) ® &1 osteomyelitis
Ekinci (99) Turkey Case report Chronic pain 1 13 years Female Mult#ocal AVN (neuropsychiatric Knee
(3months or Cc SLE)
longer) 2
Eliasberg (100) USA Case report Persistent pain 1 17 years Male ® Meniscal ossicle Knee
(Undefined) 0,
Emad (101) Saudi Arabia Case study Chronic pain (3 1 12 years Male Lipsgmovitis prepatellaris (Hoffa’s Knee
years) Y syndrome)
Encinas (102) Bolivia Case report Pain (15 months) 1 12 years Female =. Bechet’s disease Knee
Endo (103) Japan Case report Chronic pain (12 1 16 years Female Fll'l Chondroblastoma Knee
months) %)
Eng (104) USA RCT Pain (> 6months) 20 13-17 years 20 Female Pagollofemoral pain syndrome Knee
Engel (105) USA Cross-section Chronic (>3 23%* 8-20 years NR Negiromuscular disease (e.g., Leg, Feet
observational months) o DMD)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

=3
T2,
Page 31 of 61 BMJ Open =5
o
o3
Ergen (106) Turkey Case report Pain (5 months) 1 13 years Male é.%{eruse injury — triradiate Hip
1 =0 cartilage
2 Farsetti (107) Italy Case report Chronic pain (>3 1 11 years Female ~': ) & Osteochondrosis Ankle
months) > %
3 Fellas (108) Australia RCT Chronic pain (>3 66 Mean 12 years 45 Female ::—'J enile idiopathic arthritis Foot
4 months) 21 Male o
5 Ferguson (109) Canada Case report Chronic pain (>3 1 13 years Female 3Eonic recurrent multifocal Ankle
6 months) —~ N osteomyelitis
7 Ferrada (110) USA Cross-sectional Survey Persistent pain NR Mean 14.6 years NR = gelapsing polychondritis Knee, Ankle
(Undefined) =S
8 Ford (111) USA Case report Chronic pain (2 1 9 years Female Affmmune polyendocrinopathy Knee, Ankle
9 years) c&ﬂd%iasis ectodermal dystrophy
10 Ford (112) USA Case report Chronic pain 1 16 years Female ‘91, npatellar sleeve fracture Knee
(Undefined) 29
11 Foxen-craft (113) USA Cross-sectional survey Chronic pain (>6 21 Mean 14.3 years NR & PMusculoskeletal pain Hip, Knee, Ankle
12 months) © g
13 Fuglkjaer (114) Denmark Prospective longitudinal Chronic pain NR 8-17 years NR § EMusculoskeletal pain Thigh, Knee, Lower leg,
14 study (>12 weeks) ~ E@raumatic/non traumatic) Ankle, Foot
Funk (115) USA Case report Chronic pain 1 12 years Male gyge 3 von willebrand disease Ankle
15 (Undefined) Qo
16 Gallagher (116) USA Case report Chronic pain (>4 1 3 years Female Avpidunt restrictive intake disorder Hip, Knee
hs) Sy
17 . months). S . .
Gamble (117) USA Cross-sectional Chronic pain 77 0-19 years 48 Female 3 3Pseudoachondroplasia Hip, Knee
18 (Undefined) 28 Male 52
19 Garg (118) UK Case report Pain (>7 months) 1 15 years Female Rirgary diaphyseal tuberculosis Leg
20 Geiduschek (119) USA Cross-sectional Persistent pain 55 3-22 years (Median 5 20 Female Sfigs%-\fcity related to cerebral palsy Lower extremity
21 observational study (Undefined) years) 25 Male = =)
Gemulla (120) Germany Case series Pain (5 months) 1* 15 months Female = =Noro or influenza virus Ankle
22 George 2019 (121) India Case report Pain (> 12 1 15 years Male Shy med capital femoral epiphysis Hip
23 months) S 3n hyperparathyroidism
24 George 2008 (122) UK Case report Persistent pain 2 14-16 years (Mean 1 Female lg'én?%n lesion of proximal femur Femur
25 (undefined) age 15 years) 1 Male % =.
Georgoulis (123) Greece Case series Persistent pain NR 13-24 years of age NR :‘ 8 Osteoid osteoma Knee
26 (Undefined) (mean 18 years) =3
27 Gerberg (124) USA Case report Chronic pain 1 8 years Male :_){ggg-calve-peﬁhes disease Hip
o]
28 Gerbino (125) USA Cross-sectional Chronic pain (3 NR Mean age 16.9 years NR tellofemoral pain syndrome Knee
29 observational months) 2} g
30 Gibbons (126) Canada Case series Chronic pain 1* NR NR KJH\?‘onic ankle pain following Ankle
. O .
31 (unspecified) =.- " lateral ankle sprain
Glard (127) France Retrospective review Pain (>10 4 11-17 years 4 Female @ Os trigonum Ankle
32 months) 1 Male o N
33 Gokhale (128) UK Case report Pain (>7 months 1 9 years Female b ] Ganglion Hip/groin
34 duration) cC
35 Goraya (129) India Case report Chronic pain (3 1 9 years Female Artetvenous malformation of the Knee
months or >) é knee
g? Gottesman (130) USA Case report Chronic pain 1 16 years Female Spo@yloepimetaphyseal dysplasia Knee
(Undefined) Iy
38 Greenberg (131) USA Case report Chronic Pain (>3 1 15 years Male —OFibular stress fracture Lower leg
months) =
39 Gupta (132) India Cohort study Pain (>12 1* Mean 12.6 years NR Pfotusio acetabulae / septic Hip
40 months) I'ml'l arthritis
41 Gutierrez (133) Spain Retrospective medical Chronic pain (>2 22% Mean 9.4 years (SD NR 8 Flat foot Foot
42 record review years) 0.3) =
@
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Hanna (134) UK Case series Pain (12 months) 2 13 years Male SEBRondylar osteochondritis Knee
17 years ‘% N dissecans
Haelewijn (135) Belgium Case report Pain (> 6 months) 1 14 years Male ~': ) g Haemophilic A Foot
=3
Hashkes (136) USA Cross-sectional Chronic pain 11 4-15 years 3 Female © @ Growing pains Lower leg (shin, calf)
observational (mean 1.4 years) 8 Male S 8
Hayat (137) UK Case report Pain (>12 1 16 years Male Slghiofemoral impingement Groin
months) Q@ ,\:‘
Hayyun (138) Malaysia Case report Persistent pain 1 10 years Male OF&noral neck stress fracture Hip
(>5 months) c 9
Heinemann (139) Germany Longitudinal Chronic pain (>3 10 <15 at age of NR o o Ewingsarcoma Lower limb
months) diagnosis o
Heinen (140) Germany Prospective cohort Chronic pain 278%* 2-17 years (@rehral palsy (spasticity related Hip, Knee, Ankle, Foot
(Undefined) 2 B pain)
Helenius (141) Finland Case series Chronic pain 28* 15.7 years NR & Rvascular bone necrosis, Hip
(undefined) (Range 3.7 - 32.8 s@f@d capital femoral epiphysis,
years) t&@chondritis dissecans of the
X Tpedial femoral condyle,
aog@eoarthritis, meniscal tear,
Hensley (142) USA Case report Chronic pain (>6 1 15 years Male Ngjyiallar fracture (non-displaced) Foot
months) o ®
Hetsroni (143) USA Retrospective office chat | Chronic pain (>3 6 Range 14-18 years 5 Female M%ig:l meniscocapsular separation Knee
review months, >1 year) 1 Male 59
Hevesi (144) USA Retrospective geographic Persistent pain 4% Mean 12.5 years NR g-ésteochondritis dissecans Knee
database review (Undefined) = g
Higuchi 2016 (145) Japan Case report Persistent pian 1 14 years Female FéhHial neurofibromatosis type 1 Hip, Leg
(>5 months) >3
Higuchi 2019 (146) Japan Case report Persistent pain (3 1 14 years Male = 3 Osteoid osteoma Knee
months) ENe)
Ho (147) USA Case report Pain (>8 years) 1 15 years Male Sl%lé:?l dysplasia and open physes Knee
Holden (148) Denmark Prospective longitudinal Persistent pain 220%* Median 17 years NR ® gMusculoskeletal pain Knee
(Mean 24 5=
months) o Q
Holm (149) Norway Cohort Pain (2.5 years) 21% Mean 11.7 (range 5.5- NR v§ i Hip Dysplasia Hip
22.4) =
Holzheimer (150) Germany Case report Chronic pain 1 10 years Female 25 Inguinal hernia Groin
(Undefined) TE
Hori (151) Japan Case series Chronic pain (>4 1* 10 years Female lgb%-adipose vascular anomaly Thigh
years) -l
Hosny (152) Egypt Cohort Consistent pain 3* 8-14 years NR oliggg-calve-perthes disease Hip
(Undefined) Q9
Houx (153) France Cross-sectional Chronic pain 33%* NR NR & 190dpyrin-associated periodic Lower limb
observational R syndrome
Howe (154) USA Case report Chronic pain (>3 1 9 years Female giscoid lateral meniscus Knee
months) =
Huppertz (155) Germany Cross-sectional Chronic (3 2 Median 11 years NR ®  Lyme arthritis Hip, Knee, Ankle
months or >) (Range 3-16 years) @,
Huynh (156) USA Case series Pain (4 month 2 3 years 2 Male TefRlonitis, Juvenile idiopathic Lower limb, Knees, Ankle
and 2-year 4 years ;? arthritis
history) =
Ifedic (157) USA Case report Chronic pain (at 1 11 years Male Cﬁ'xionic recurrent multifocal Knee
least 3 months) »  osteomyelitis
Q
®
o}
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Iliev (158) Bulgaria Case report Pain (several 1 18 years Male =1  Os subtibiale Ankle
1 months) tg- w
2 z8
3 Ismail (159) USA Case report Chronic pain (>2 1 14 years Female ‘31 g Osteochondroma Ankle
years) o
;" Issever (160) Germany Case report Chronic pain (>1 1 10 years Female g‘gccessory navicular bone Ankle, Foot
year) Q=
6 Iwaasa (161) Japan Case report Persistent pain 1 16 years Female =4 8 Plica syndrome Knee
7 . : (.>6 months) i) :
Jain (162) India Case report Pain (6 months) 1 13 years Female RoirfBary sjogrens syndrome with Hip, Knee
8 &s@l renal tubular acidosis and
9 = @ metabolic disease
10 James 2017 (163) USA Case report Pain (7 years) 1 11 years Female ;IJ l\oRecurrent ankle sprain Ankle
D _ro
11 James 2015 (164) Australia Cross-sectional Paim (mean10 124 Mean 10.8 years 52 Female & RCalcaneal apophysitis Heel
12 months) 72 Male o
13 Jasiexicz (165) Poland Retrospective medical Persistent pain 1* Mean 14 years (range NR o %ccessory navicular bone Foot
record review (5.6 years) 9-22 years) x5
14 Jiang (166) China Care report Persistent pain 1 16 years Female 2 g Hoffa’s fracture Knee
15 (Undefined) %<3
Jimenez (167) USA Prospective cohort Chronic pain (>2 39% Mean 16 years 35 Female troacetabular impingement Hi
16 y ping p
17 years) 4 Male =
Johnson (168) USA Retrospective medical Chronic pain (>7 7* Mean 12 years 2 Female pel-trenaunay syndrome Knee
18 record review months) (Range 2-23) 5 Male S’ Lvascular malformation)
19 Kalra (169) UK Case report Chronic pain (5 1 9 years Female 8 % current rhabdomyolysis Calves
20 : years) -
21 Kamal (170) Indonesia Case report Persistent pain 1 10 years Female z g) steofibrous dysplasia Tibia
(>2 years) =3,
22 Kaplan (171) USA Case report Chronic pain 1 16 years Female )‘5”-8 Chondrolysis Hip
23 (Undefined) 5@
24 Karadag (172) Turkey Case report Pain (>3 months) 1* 3 years Female Q Hyperimmunoglobulin D Leg
o3 syndrome
=
25 Kaser (173) USA Case report Chronic pain (>3 1 11 years Female 9 » Chondroblastoma Knee
26 months) © 9
27 Kaspiris (174) Greece Retrospective Chronic pain 130* Mean 8.6 years (SD 69 Female g = Growing pain Leg
28 (Undefined) 2.5) 63 Male S
Kawaji (175) Japan Case report Chronic pain (>3 1* 16 years Female A(-Dutosomal dominant precocious Hip
29 months) o % osteoarthropathy
30 Kawakami (176) Japan Case report Chronic pain (>2 1 9 years Male S @ Extraskeletal para- Ankle
31 years) O Ziticularosteochondroma
32 Kaymaz (177) Turkey Case report Pain (3 months) 1 16 years Male @ S Patella chondroma knee
o N
D
33 Keeratisiroj (178) Thailand Cross-sectional Pain (7days, 12 270* Range 10-19 years NR » ;'Musculoskeletal pain Hip, Knee, Ankle
34 observational months) -
Kehoe (179) USA Case series Chronic pain 1* 11 years Male SHstentaculum tali fracture Foot
35 (>11 months) adpgcent to talocalcaneal tarsal
36 = coalition Kempert
37 Kempert (180) USA Cross-sectional Chronic pain (at 109 8-19 years 73 Female =Musculoskeletal pain Lower limb
38 observational least 3 months) 15 Male 2
Kernbach (181) USA Case series Chronic pain 6 12-17 years NR ]&_I‘riddle facet talocalcaneal Ankle
39 (>16 months) o coalition
40 Khan 2014 (182) UK Case report Chronic pain (10 1 14 years Male Smbiliacus haematoma after Hip
41 months) 4 apophyseal injury
4 Khan 2019 (183) USA Case report Chronic pain 1 11 years Female O Septic arthritis Hip
(several months) o
43 . ; . . - )
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Knaus & Terjesen (184) Norway Retrospective medical Chronic pain (>3 4% Mean 15 years Male Posgdperative proximal femoral Hip
record review months) (Range 3-27) ‘% Nresection arthroplasty
Kramer (185) USA Case series Chronic pain (>3 14 9-18 years NR ~': Osteochondritis dissecans Knee
months) > %
Kreetapirom (186) Thailand Case report Pain (>3 months) 1 15 years Male ::—' % Hyperthyroidism Hip
ok
Krishnamoorthy (187) USA Case report Severe pain (2 1 17 years Female é grlmary hyperthyroidism Knee
years) 'Y
Krutzke (188) Germany Case report Chronic pain (>3 1 15 years Female © © COPA syndrome Knee, Ankle, Foot
months) c 9
Kumar (189) India Retrospective study Pain (9 months) 7 Mean 15 years NR o o Undifferentiated Hip, Knee, Ankle
9 o spondyloarthropathy
Kumar (190) India Cross-sectional Chronic pain (>3 94%* 5-16 years NR PEntary chronic musculoskeletal Lower limb
observational months) 2 B pain
Labotka (191) USA Observational Pain (undefined) 49 Mean 18 years NR a 'Y Sickle cell disease Leg
Lager (192) Sweden Cross-sectional Chronic (3 38%* 15 years NR Sp.].ugmuscular atrophy, duchenne Leg
months or >) @(ﬁoecker muscular dystrophy
Lambrechts (193) USA Case report Chronic pain 1 15 years Male Ig;it topic ossification of rectus Hip
(>12 months) femoms post AIIS avulsion fracture
LaMont (194) USA Retrospective chart Persistent pain 19 Mean 15 years (range 5 Female In&ﬁd discoid meniscus segment Knee
review (>12 months) 9.5-17) 14 Male o
Larson (195) USA Cross-sectional Chronic (>1 year) 28* Mean 13 years (range NR S%i‘p&d capital femoral epiphysis Hip, Knee
6-17)
Lavoie (196) USA Case report Chronic (4 years) 1 11 years Male Plaagelphla chromosome-positive Leg
(Q 'o CML
Lee 2015 (197) Korea Cross-sectional Chronic (6 20 Mean 11 years (SD 2) 8 Female ﬁy O_ptomatlc flexible flat foot Foot
observational months) 12 Male S
Lee 2015 (198) Korea Cross-sectional Chronic (6 20 Mean 9.1 years (SD 13 Female 05 Growing pain Lower limb
observational months) 2.32) 7 Male 5O
Lefkir (199) Algeria Case series Pain (>3 months) 1* 14 years Female @@mle angio-bechet's disease Knee
- o
Lepore (200) Canada Case report Persistent pain (5 2% 9 years Female g@o articular juvenile arthritis Groin, Knee
months & >3 14 years 20
years) © 9
Lequang (201) USA Case report Pain (>3 years) 1 15 years Female ﬂu'gl ar factor I type A variant Knee
Q
Li (202) China Case report Pain (6 months) 1 13 years Female = : Wilson disease Knee
D
Liu (203) Taiwan Case report Chronic pain (>4 2 2 months & 2 years Male 23 g Spinal meningioma Knee
months) 3
Logan (204) USA Retrospective review Pain (11 months) S1* Mean 11 years NR Speptomatic discoid meniscus Knee
Q o
Logan (205) USA Case report Pain (>3 years) 1 8 years Female @n@:b length secondary to ABI Hip
—
Lolekha (206) Thailand Prospective cohort Chronic pain (>3 4% Range 4-11 years NR Hur@an immunodeficiency virus Lower limb
months) g
Lu (207) China Case report Pain (3 years) 1 9 years of age Male g Pyogenic arthritis Knee, Ankle
Luhmann (208) USA Retrospective review Chronic pain 9 Mean 14.6 years 1 Female Paigful idiopathic rigid flatfoot Foot
(>12 months) (range 10.3-19.9) 8 Male @
Luthi (209) Switzerland Case report Chronic pain (>3 1 16 years Male C@plication of oral retinoids Knee
months) =
Lyback (210) Finland Cross-sectional Chronic pain (>3 15% Range 1.5-16 years NR Jyrenile rheumatoid arthritis Knee
observational months) 9
Macdonald (211) USA Case report Chronic pain 1 7 years Female O Post fibular fracture Ankle
(Undefined)
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1 Maj (212)
2 M .
Maj alaysia
3 jumder (213) Case re BMU
alec (214) hronic pia ——
5 USA Case rePOrt monthsl)l (>6 I o 3
6 Mardanpour Chronic pai <5
(215) Case pain (>3 11ye 0T
7 Mari Iran report months) 1 ars .8 S
ariani (21 Persist - Female ?
8 6) Case ( ent pain 5 yea S @ i
Ital report several month 1 s «Q eror horn defici
9 Maru (21 y Pain (4 s) Male 2N leficient discoi
7) Retrospecti ( month 14 year F"l_é ’ meniscus iscoid
10 VoS Japan ve review C history) 1 S F S.rgnted villonodul Knee
11 asiero (218) Case hronic pain (>1 ye emale & g ular synovitis
v Ttaly report year) T+ ars = FVII defici Knee
12 aslon (219) Chronic pain (> Mean Female == ciency
13 P Cohort month 3 ] 15 years & Balcane Kn
M oland Porsi s) M ey us osteos: ce
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rvati S i
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16 Finland pective review (pndeﬁne d) 11* ) zyears (SD I 8_ Chondrobl -
17 Mauro (222) Retrosp Pain (4 months Vean é) NR 20 astoma
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19 Mauro (223) Y Cas Chronic pain)(>2 Mean 127 NR g8 cletal pain p
I ¢ repon years .7 years —_ Cor Hlp Kn
M taly ) 14 o ebral » Knee, A
20 ay (224) Ca Chronic pain (6 Y— NR sﬁpg palsy , Ankle
21 MeKi USA se series months) T years S BoEd capital fom Tip
cKinnon (225 R Chronic pai Female > =] oral epiph -
22 ) etrospective revi (seve pain 16 years 8 Mal DOy ysis T
2 Mehdi Australia review | C ral months) 1 F = 3 glntra-articular ip, Leg, Kn
; inasab (226) Cross hronic pain (>6 7ye emale ﬁ&g: lformation of\;ﬁnous e
24 Paki -sectional months 5 ars ted vi ¢ kne
. 2 =~ vill © Kny
25 Menge (227) e ngewanonal Chronic pai1)1 3 Mean 12.5 Female g %/I onodular synovitis *
sere 5vye 3
26 Messi USA port Chr m‘Onth.s) 75 (range 3_? ars N 5 eta thalassemia mi Knee
ssia (228) Ca onic pain (1.5 Range 5 9) R == minor
27 M Italy se reports years) ‘ 1 -18 years @g Osteoidost Hip, Knee, A
28 essner (229) o Chronic pain (>3 B NR = steoma , Ankle
se re years Zo o _
. S port month: o Ce ip, T
29 Miettunen weden Chronic (> s) 1 Fomalo g 3 rebral palsy high, Knee
30 (230) c Case series (>1 year) 14 years S'-E)Sw id L
i a 1 = oid o ower li
31 Miltner (231 nada Chronic pai Male 58 steoma patella r limb
: Prospecti (12 months) 4 years Medral
32 i German ve months) 1 Q malleolar Knee
33 Mir (232) y Pros Chronic pain (>3 3 Female % § stress fracture
pecti e p
34 Mi India tive cohort o months) 40 years 7 i associated va Ankle
iro (233) Ca ronic pain (>6 Range 0-1 ) emale ‘3 (SAVI sculopathy
35 Spain se report cn months) 27 -18 years IIEI/IaIe é:‘g—)%ndfal damage 3 Koo Ankl
36 Cro - ronic pain (2 Range 1 R == ue to trauma ¢
37 e ss-sectional years) ( T 3-18 years 3 ® Osteonecrosi Knee
iyazaki (234) Chronic pai 7 4 Female o (3 chemother. s related to
38 i Japan (Undeﬁned;l 115 years 3 Male antﬁllar hYperteip*y (ALL) Hlp n
39 oore (235) Case Mean 14 ye Male ,T'N sion syndrome , Knee
. report ars (SD (q)_. Seobl
4 Mo Canad po Speoblasto Kn
0 rris (236) a = Chronic 3) 44 Female m a ma of talus body e
41 M USA ase report month I 56 Male Chrofic pain i -
4 ortensen (23 Chroni s) disabili in context i nkle
2 7) Ca: onic (3 abilit of ph;
43 USA se report years) 16 years Nedromu y (Cerebral pals ysical .
Cas Chronic pain (>6 : Female o chf'r disease, SI})/iyna ps, Leg, Feet
44 e report months) 1 8 years & Cho ifida),
45 Chronic pain I Male = ndroblastoma
months) © 1 years -
Fo 15 Male 2 Lyme arthritis Knee
rpe . year: 7 -
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Motsis (238) Greece Case report Chronic pain (2 1 16 years Female 3-articular synovial lipoma Knee
years) ‘% N
Moukoko (239) France Cohort Chronic pain 36 Mean 8 years 26 Female T & Subfibular ossicle Ankle
(>12 months) 10 Male 58
Muramastsu (240) Japan Case series Chronic pain (>3 8* Range 0-17 years 3 Female ::—' gynovial hemangioma Knee
months) 5 Male o
Muschol (241) USA Case report Pain (5 months) 1 5.5 years Male P@cﬁrophic medial plica / medial Knee
— Ifemoral condyle damage
Naranje (242) India Case report Chronic pain (>6 1 10 years Male = 5 Cirsoid aneurysm Knee
months) =S
Nayak (243) USA Case report Chronic pain 1 12 years Female 2 ghronic dislocated hip Hip
(Undefined) = O
Nemcova (244) Denmark Retrospective medical Chronic pain 2- 21 Mean 10.5 years 12 Female ‘auﬁh‘;onic recurrent multifocal Lower extremities
record review 84 months) 9 Male @ & osteomyelitis
Nevins (245) USA Case report Pain (>6 months) 1 10 years Male & PLipoma arborescence Knee
og
Ningegowda (246) India Case report Chronic pain (>1 1 13 years Male I~ % Chondroblastoma Ankle
year) x5
Novaczyk (247) USA Retrospective cohort Chronic (months 265 Range 9-11 years NR % ;?_; Cerebral palsy Hip, Knee, Ankle, Foot
or >) oo
Novais (248) USA Prospective cohort Chronic 13* Range 9-18 years 2 Female QsRonecrosis of femoral head Hip
(Undefined) 11 Male s
Nwachukwu (249) USA Retrospective medical Chronic pain 11* Mean 16.2 years NR % rofibrosis following ACL Knee
record review (post-op, >6 (range 13-18) 52 reconstruction
months f/u) S=
Nwankwo (250) Nigeria Case report Chronic pain (>3 1 11 years Female ©T  Dermatomyositis Lower limbs
months) >
Oh (251) Korea Retrospective with single Chronic (6 10 Mean 15.6 years 5 Female =+ 3 Idiopathic flat foot Ankle, Foot
follow up months) (range 10-22) S Male .o
Oshlyanska (252) Ukraine Case report Chronic pain (>3 1 14 years Male g ?araneoplastic arthritis Knee
months) Q
Pacey 2014 (253) Australia Intervention Chronic pain 9* Mean 11.6 years NR domt hypermobility syndrome Knee
(Undefined) 2=
Pacey 2013 (254) Australia RCT Chronic pain 265 Mean 12.04 years (SD 18 Female @eRralised joint hypermobility Knee
(Undefined) 2.93) 8 Male 33
Padeh (255) Israel Cross-sectional Chronic pain 61 Mean 9.4 years 47 Female EJ’ enile theumatoid arthritis Hip, Knee, Ankle
observational (Undefined) 24 Male -
Padhye (256) Australia Retrospective medical Persistent pain 20 Mean 13 years NR o g Osteonecrosis Hip, Knee, Ankle
record review (undefined) Jo
Paluska (257) USA Case report Persistent pain (3 1 11 years Male o N Osteomyelitis Thigh
months) on
Papakonstantinou (258) Greece Retrospective review Persistent pain 5 Median 12 years 3 Female o a Osteonecrosis Hip, Knee
(Undefined) 2 Male 29
Park (259) Korea Case report Chronic pain (>1 1 16 years Male Rec@rent macrophage activation Ankle
year) =] syndrome
Paruk (260) South Africa Case series Chronic pain (>3 2 13 years Male grimary hyperthyroidism Knee, Ankle
months) 17 years @
Patel (261) India Case report Chronic pain (>3 1 12 years Male g Wilsons disease Knee
years) 0
Perez (262) Spain Case report Pain (>3 years) 1 7 years Male Ha@oinsufficiency of A20 with Lower limbs
tnew mutation p.W365R
Pietrzak (263) Australia Case report Chronic pain (>6 1 16 years Female Pate]%&femoral pain syndrome and Knee
months) Thotibial band syndrome
Pilbury (264) UK Case report Pain (>4 years) 1 12 years Male O Cystic fibrosis Knee
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Pill (265) USA Retrospective case series Chronic pain 23 Mean 10.4 years 15 Female = Smptomatic os subfubare Foot
1 (Undefined) (range 8-13) 8 Male ‘% N
2 Pinto (266) Portugal Cross-sectional Chronic pain (3 18%* Range 10-17 years NR ~': ) g Haemophilia Knee, Ankle
months or >) SR
3 Poirot (267) France Cohort study Pain (Long 65* Mean 6.79 (SD+1.93) NR = & Cerebral palsy Hip, Knee, Feet
4 duration) g— :
5 Porter-Bishop (268) New Zealand Case report Chronic pain 1 12 years Male «Q I’\V)on Willebrand disorder Ankle
6 (Undefined) oo
7 Portin (269) USA Case report Chronic (3 1 7 years Male EJ@enile idiopathic arthritis Ankle
months or >) »n S
8 Pouliquen (270) France Retrospective medical Chronic pain (>2 25 Range 6-16 years 20 Female Bngomical variant “Too long” Foot
9 record review years) S Male @@ omedial calcaneal process
10 Pountney (271) UK Randomised trail Chronic pain (>6 6 Mean 12.1 years 2 Female § B Cerebral palsy Hip
11 months) 4 Male DN
Pourbordbari (272) Denmark Cross-sectional Chronic pain 56* Median 13 years NR g “Musculoskeletal pain Knee, Ankle, Foot, Heel
12 population (median pain 5 (IQR 12-16.5) —_ g
13 months) (XD =
14 Poutoglidou (273) Greece Case report Chronic Pain (4 1 10 years Male P@rgented villonodular synovitis Knee
months) So
15 Powell (274) USA RCT Persistent pain 25% Mean 12.4 years NR g_']glenile idiopathic arthritis Foot, Ankle
16 (>1 month, less o
17 than 24 months) 3
18 Prakash (275) India Case report Chronic pain (>6 1 8 years Male M&aBirsal tubercular osteomyelitis Foot
months) S>>
19 Prigent (276) France Case report Chronic pain 1 13 years Male "E:E’au'_ﬁlatic lower limb amputation Foot
20 (>18 months) - =
21 Pybus (277) UK Case report Chronic pain (>3 1 4 years Female = § Takayasu arteritis Lower limbs
months) it
;; Rao 2021(278) USA Case report Chronic pain (>6 1 13 years Female E_'g Osteochondroma Knee
months) =)
24 Rao 2020 (279) USA Case report Persistent pain (6 1 13 years Male » g Ewings sarcoma Hip, Thigh, Knee
25 months) S=.
26 Rathleff 2013 (280) Denmark Cross-sectional Chronic pain 57* Mean 17.2 years Female yagllofemoral pain syndrome Knee
population based (>36 months) 3 3
27 2=
28 Rathleff 2013 (281) Denmark Cross-sectional Chronic pain 57* Mean 17 years (SD Female Harllofemoral pain syndrome Knee
29 (>18 months) £1.1) o<
30 Rathleff 2019 (282) Denmark Prospective longitudinal Chronic pain (>2 169* Mean 17 years Female S gMusculoskeletal pain Knee
years) 3~
31 Rathleff 2016 (283) Denmark Prospective longitudinal Chronic pain (>2 180* Mean 17 years Female Baggllofemoral pain syndrome Knee
Q O
32 years) =
33 Raza (284) UK Case report Chronic pain (>1 1 12 years Female w S\%}movial chondromatosis Hip
year) —~
34 Remesal (285) Spain Case report Chronic pain (>1 1 9 years Female Cgonic infantile neurologic, Knee
35 year) cutaous, and articular syndrome
@ CINCA)
37 Rethlefsen (286) USA Retrospective medical Chronic pain (>3 46* Mean 10.5 years NR 2 Post-op calcaneal Foot
record review years) (SD£2.1) sliing/lengthening osteotomy
38 Riaz (287) UK Case report Chronic pain (>9 1 15 years Male ;?Osteochond.ral lesion Ankle
39 months) =
40 Richard (288) USA Prospective longitudinal Chronic pain 51 Mean 17.6 years 32 Female Poghoperative hip preservation Hip
(>12 months) (range 12-21) 19 Male 23 surgery
41 o
42 Rodrigo (289 Sri Lanka Case report Chronic pain (>3 1 17 years Male @luberculosis infection Knee
g P p y ol
months) .
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Roth (290) Germany Case report Pain (12 months) 1 7 years Female QRgddharticular juvenile idiopathic Leg
QN s
=0 arthritis
Rukavina (291) Croatia Case report Chronic pain (>3 1 13 years at onset Female & Primary OA w/ Hip, Knee, Ankle
months) s_'@yloepiphyseal involvement
(rEu@ion of type II collagen gene
S P COL2AD
Ryan (292) USA Case report Pain (1.5 years) 1 15 years Female 8 Sacral osteoid osteoma Leg, Knee
Sahin (293) Turkey Case report Chronic pain (14 1 17 years Female =] '“Synovial haemangioma Knee
years) c
Salvati (294) Italy Case series Chronic pain (>6 1 17 years Male %(Bteonecrosis femoral head Hip
months) Yo
Salzman (295) USA Case report Chronic pain 1 3 years Female Q”%berculous osteomyelitis Hip
(Undefined) 23
Sams (296) USA Case report Persistent pain 1 13 years Male olgvelopmental dysplasia & Knee
(>12 months) S @islocation of the patella
Sanchis-Alfonso (297) Spain Case report Persistent pain 1 16 years Female L@egsed Pigmented Villonodular Ankle
(several months) X3 Synovitis
Santora (298) USA Case report Persistent pain 1 11 & 12 years Female o dntraarticular loose body Hip
S o
(Undefined and 9 a8
months) = 3
Santos-Pereira (299) Portugal Case report Chronic pain (>6 1 13 years Female © = Tillaux Fracture Ankle
months) 3 %
Sarage (300) USA Case series Chronic pain (>4 1 15 years Female Cobgid-navicular tarsal coalition Foot
months) g =
Sasapu (301) USA Case report Persistent pain (5 1 10 years Female =~ = Osteoid osteoma Leg
months) >
Schejbalova (302) Czech Republic Retrospective medical Chronic pain (>3 4% Ramge 9-18 years of NR gé Cerebral palsy Hip
record review months) age ;--8
Schils (303) USA Review Pain (several 2% Range 16-34 years NR Eé@al malleolar stress fracture Ankle
months) Q-
Schuett (304) USA Retrospective medical Chronic pain (>3 32% Mean 14.4 years (SD NR Bp2lvic apophyseal avulsion Hip
record review months) +1.4) 2o fracture
Scott (305) USA Case report Chronic pain (>3 1 7 years Female Eﬁdgtiple epiphyseal dysplasia Lower limbs
months) 3=
Sekiya (306) USA Case report Chronic pain (>1 1 17 years Male E‘_ergproacetabular impingement Hip
year) - G
Shabir (307) Pakistan Retrospective medical Chronic pain (>6 5* Range 2-5 years NR @?ﬁgenital dislocation of hip Hip
record review months) 5@
Shah (308) USA Case report Pain (4 months) 1 6 years Male g—-:\/'itamin D deficiency Lower limb
Shah (309) USA Case report Persistent pain 1 13 years Female ]%bg-adipose vascular anomaly Thigh
(several years) <
Sharma (310) USA Case report Persistent pain 1 12 years Male Mu@uloskeletal pain syndrome Hip, Knee
(>2 years) S
Shetty (311) USA Case report Chronic pain (>7 1 7 years Female gl Osteoid osteoma Hip
months) =
Shiner (312) USA Case report Pain (3 months) 1 9 years Female Aogte lymphoblastic leukemia Knee, Ankle
Shore (313) USA Retrospective chart Pain (12 months) 29%* Mean 17 years NR ;? Legg-calve-perthes Hip
review =
Shtarker (314) Israel Retrospective medical Chronic pain 4% 11,12,13,16 years NR Angylar and rotational deformities Lower limb
record review (Undefined) ®  of the lower limb
Shukla (315) UK Case series Chronic pain (>3 4% 11, 14,15 1 Female O Osteoid osteoma Foot
months) 3 Male @
(0]
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Singh 2003(316) USA Case report Pain (2 years) 2 13 & 15 years Female El%patello-scaphoid osteolysis Knee, Ankle
1 Singh 2010 (317) USA Case report Chronic pain (>5 1 16 years Female S g Chronic synovitis Knee
2 months) =l
3 Sink (318) USA Retrospective review Chronic pain (>3 35 Mean 16 years (range 30 Female F2moroacetabular impingement Hip
4 months) 13-18) 5 Male c 2
5 Sitati (319) Kenya Case report Pain (1 year) 1 10 years Male é g Sever disease Heel
6 Skelley (320) USA Case report Chronic pain 1 13 years Male sgp@d capital femoral epiphysis Hip
7 (Undefined) ; with vitamin D deficiency
Smedbraten (321) Norway Cross-sectional Bodily pain 569 Mean age 10.4 (4 NR o QMusculoskeletal pain Knee
8 (undefined) from); 15.5 (9" form) %S
9 Somorjai (322) Netherlands Case report Persistent pain 1 16 years Male @ 2 Intra-articular plica Ankle
10 (>3 years) Y B
11 Sornay-Soares (323) France Retrospective Pain (12 months) 10 Mean 14.9 years Female 8J§enile idiopathic arthritis Knee
12 Speirs (324) USA Case series Chronic pain (>1 1 14 years Female =} gcal periphyseal oedema Knee
year) @
13 Spencer (325) USA Retrospective review Chronic pain (>3 10 Mean 18 years NR Fschial tuberosity apophyseal Hip
14 months) 2o fracture
15 Sperotto 2013/2015 (326, Italy Cohort Chronic pain (>3 38%* Mean 14 years (range NR qagaign joint hypermobility / Hip, Lower limb
16 327) years) 8-16) @:iuqnathic musculoskeletal pain
17 Stanton (328) USA Retrospective medical Chronic (3 36%* Mean 13.4 years 24 Female Begex Sympathetic Dystrophy Hip, Knee, Ankle
18 record review months or >) (range 8-19) 12 Male S <
19 Steel (329) UK Case series Chronic pain 2 10 & 11 years Male g@eal/pelvic mass (NF1 and Hip
20 (Undefined & 4 ~ ligoma - both leading to hip
years) > dislocation)
21 Stein 2010 (330) USA Case report Chronic 1 13 years Male 3. Cerebral palsy Hip
22 (Undefined) %.8
23 Stein 2005 (331) USA Case report Chronic 1 13 years Male =1 g Cerebral palsy Hip
24 (Undefined) Q-
Styles (332) USA Case series Chronic pain 9* Range 9-21 years 3 Female 2 3 Sickle cell disease Hip
25 (Undefined) 5 Male Qo
26 Su (333) Taiwan Prospective cohort Pain (>6 months) 11* Mean 14.4 years NR @ g Hip dysplasia Hip
27 (Range 10-25) 3=
28 Suh (334) Korea Case report Persistent pain (7 1 9 years Male L S Osteonecrosis Foot
months) - G
29 Sulko (335) Poland Case report Pain (>12 1 17 years Male ‘fﬁ)geomyelitis and lymphoma Hip, Knee
30 months) So
31 Suzuki (336) Japan Cohort Persistent pain NR Mean 8 years (range NR 8—-: Perthes disease Hip
(Undefined) 5-13) Qo
32 Syu (337) USA Case report Chronic pain (>3 1 11 years Female Slpﬁonic recurrent multifocal Hip, Knee, Ankle
33 months) * @ osteomyelitis
34 c
35 Szer (338) USA Cross-sectional Chronic pain (>3 12* Range 2-15 years NR 3. Lyme arthritis Hip, Knee, Ankle
observational months) é
36 Tanir (339) Turkey Retrospective medical Chronic pain 69% Mean 9.02 (SD NR @ Brucellosis Hip, Knee, Ankle
37 record review Symptoms 3.59)(range 1-16) o
38 ranging from 2 to )
900 days g
39 Tenuta (340) USA Retrospective medical Chronic pain (12- 10* Mean 14 years NR ' Cerebral palsy Hip
40 record review 120 months) m
41 Tezel (341) Turkey Case report Chronic pain (>5 1 10 years Female 8 Rickets Lower limb
42 years) a
@
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Thomas (342) UK Case report Chronic pain (>3 1 17 years Male JuzeBle osteochondritis dissecans Knee
months) ‘% N
Timm (343) USA Prospective cohort Chronic pain (at 76* Mean 13.9 years NR & Ankle sprain Ankle
least 6 months) =3 %
Tippett (344) USA Case report Chronic pain (>3 1 8 years Male ::—' % Perthes disease Knee
months) ar
Tiwara (345) India Prospective observational | Persistent severe 25 Mean 9.08 years NR 8 S Legg-calve-perthes Hip
pain (>6 months) (range 4-12) =~ N\
Tobias (346) UK Prospective cohort study Chronic pain (>3 1299 Mean 13.8 years 776 Female = 5 Joint hypermobility Lower limb
months) 523 Male & 2]
Tompkins (347) USA Case series Chronic pain (>3 3% 15 and 17 years 2 Female 8®ondral defects of patella Knee
months) 1 Male 3@
Tonsoline (348) USA Case report Pain (>6 months) 1 16 years Male § B Adductor tendinitis Groin
D
Toro (349) Italy Case report Persistent pain 1 15 years Male o ;ﬁ'Femoral neck fracture Hip
(>3 months) 3 g
Trager (350) USA Case report Chronic pain (>3 1 15 years Male Jﬁegle osteochondritis dissecans Knee
months) x5
Tripathy (351) UK Case report Pain (>4 months) 1 12 years Male g g Hoffa fracture Knee
oo
Tripathy (352) India Case series Chronic pain (>3 3* Mean 9 years (range 2 Female Tbus dysplasia (mono-ostotic Hip, Leg, Tibia
months) 4-17) 1 Male 22 polyostotic)
Tsimicalis (353) Canada Prospective cohort Chronic pain (>4 25% Mean 12 years (8-19 NR ; Dsteogensis imperfecta Hip, Ankle
months) years) = 3
Turati (354) Italy Case report Chronic pain 1 11 years Female 5 E Osteochondroma Foot
(undefined) Qo
Tuzuner (355) Turkey Case report Chronic pain (>1 1 14 years Female > Osteoid osteoma Ankle
year) =3
Ukarapong (356) USA Case report Chronic pain 1 13 years Male Edi®ozygous mutation of ALPL Knee
(Undefined) angmﬂd form of hypophosphatasia
Ulu (357) Turkey Prospective cohort Chronic pain (3 8* Median 12 years NR Q@ ;Chronic non-bacterial Ankle
months or >) (range 3-17) o 3 osteomyelitis
Umrani (358) Oman Case report Persistent pain 1 8 years Male g_; Osteosarcoma Hip
(>4 months) »n O
Unadkat (359) Africa Case series Chronic pain (>5 1 2 years Female Adgte lymphoblastic leukemia Lower limb
months) e
Uwaezuoke (360) Nigeria Case report Chronic pain (3 1 14 years Male :,@good—schlatter's disease Knee
years) @ S
Van straalen (361) Netherlands Prspective cohort Chronic pain (>3 196 Range 5-16 years 149 Female gﬁwenile idiopathic arthritis & Hip, Knee, Ankle
months) 47 Male @lirdnic musculoskeletal pain
Vijayan (362) USA Case report Pain (6 months) 1 9 years Female L8J@enile idiopathic arthritis Knee
— N
Villalba (363) Spain Prospective cohort Pain (>6 months) 5 Mean 15.2 years 1 Female & O¥teochondritis dissecans Knee
(range 12-18) 4 Male T2
Vukic (364) Croatia Case report Chronic pain (>3 1 15 years Female gJuvenile fibromyalgia Hip
months) =
Waisel (365) USA Case report Chronic pain 1 13 years Female ®  Ehlers-Danlos Knee, Ankle
(Undefined) Q.
Wang 2020 (366) USA Prospective cohort Chronic pain 22% Mean 12.3 years NR Fitadipose vascular anomaly Hip, Knee, Ankle, Foot
(>12 months) (SD+6.8) 9 (FAVA)
Wang 2021 (367) China Retrospective medical Chronic pain 6 (feet) Mean 12.8 years NR Sinugtarsi pain following subtalar Foot
record review (post-op follow (range 11-20) m  arthroereisis
up 10-71 months) 24
Ward (368) Canada Case report Chronic pain 1 12 years Female Ost@ppathia striata with cranial Hip, Knee
(Undefined) @ sclerosis
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Washington (369) Thailand Case report Pain (10 months) 1 5 years Male =. Mliliary & osteoarticular Hip
1 t% N tuberculosis
2 Watanabe (370) Japan Case report Persistent pain 1 3 years Female ~': ) &Synovial hemangioma Knee
3 (>6 months) 2 %
2 Watters (371) USA Case report Chronic (3 1 12 years Male = 'ogo Ewings sarcoma Hip
months or >) =
5 Wei (372) USA Case report Persistent pain 1 17 years Female 8 Horham-stout syndrome Hip
(Undefined) =~ N\
3 Wells (373) USA Retrospective medical Chronic pain 6* 11,13,14,17 years 4 Female = 5 Osteonecrosis Hip
record review (follow up 6 2 Male 5 =1
8 months op) e
9 Westbom (374) Sweden Retrospective medical Chronic pain (>6 185* Range 4-19 years 80 Female 3 § Cerebral palsy Hip, Knee, Ankle
record review months) 105 Male Y
10 29
1S}
1 Widhalm (375) Austria Cohort Permanent pain 20% Mean 14.2 years 9 Female & & Cartilage lesion Knee
12 (Undefined) (SD+2.7) 11 Male [=}w)
Wiegerinck (376) Netherlands RCT Chronic pain (4 101 Mean 10.6 years 25 Female @ =Calcaneal apophysitis Ankle
13 %=
14 months) (SD+1.6) 76 Male -3
15 Wobma (377) USA Case series Persistent pain 1 10 years Female ::Cgfonic recurrent multifocal Hip
(12 months) 2 osteomyelitis
16 Wong (378) Hong Kong Case report Pain (3 months) 1 7 years Female § 9: Neuroblastoma Hip
Q =
17 Wong 2009 (379) USA Case report Chronic pain (>3 1 12 years Male Patetlofemoral pain syndrome & Knee
18 months) 5 bipartite patella
19 Wong 2022 (380) Denmark Prospective cohort Chronic pain 22 Mean 9.1 years 8 Female =3 g Cerebral palsy Hip, Knee, Ankle
20 (Undefined) (range 2- 17 years) 14 Male e
21 Yi (381) China Case report Pain (>12 1 6 years Male 2> Bynovial chondromatosis Hip
months) =3
22 Yokouchi (382) Japan Case report Chronic pain (3 1 10 years Male 2.0 Osteoid osteoma Mid tibia
5O
23 months) 5 @
24 Yoshida (383) Japan Case report Persistent pain 1 8 years Female Q 5 Osteosarcoma Knee
(Undefined) o 3
25 Yuill (384) Canada Case report Persistent pain 1 14 years Male ialis posterior tendonopathy Foot
26 (>4 months) 02
27 Yuldashev (385) Korea Retrospective medical Chronic pain >10 1* 9 years Male igype I camuratingelmann Tibia
cord review years) o3
;g Zhang (386) China Cohort Chronic pain *6 Mean 14.3 years Male by gaemophilic arthropathy Knee
(Undefined) (range 13-17) o5
30 Zhu (387) China Case report Chronic pain 4% Range 12-14 years 1 Female E‘Iéflaphyseal chondrodysplasia Knee
31 (>12 months) 3 Male = type schmid
TN
Q
32 é' §
33 - . . . . . N . . . . T
34 * This is the population that each study described as meeting the inclusion criteria of having chronic lower limb pain c
S
35 . z
36 NR — Sex breakdown not reported for subpopulation of the full study §
n
37 T
T
38 N
39 ry
40 &
41 -
@]
42 3
@
22 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml =
45



http://bmjopen.bmj.com/

oNOYTULT D WN =

o3
BMJ Open =5 Page 42 of 61

oo

2%
References &S

Ze
1. Abdullah NRA, Jason WLC, Nasruddin AB. Pachydermoperiostosis: A rare mimicker of acromegaly. Endocrinology, g%tes and Metabolism Case Reports.
2017;2017 (no pagination). =3
2. Abe K, Hashiguchi H, Sonoki K, Iwashita S, Takai S. Tarsal navicular stress fracture in a young athlete: A case report. %)Ernal of Nippon Medical School.

«a S
2019;86(2):122-5. R
3. Abiodun MA, Adegoke EA, Panko N, Shevchenko N. Analysis of joint function in children with juvenile idiopathic artfirisis against the background of standard
therapy. Annals of the Rheumatic Diseases. 2016;75(Supplement 2):1201. % %
4. Abousamra O, Bayhan IA, Rogers KJ, Miller F. Hip Instability in Down Syndrome: A Focus on Acetabular Retroverswq; EPedlatr Orthop. 2016;36(5):499-504.
5. Abramowicz S, Susarla H, Kim S, Kaban L. Temporomandibular joint involvement in children with systemic arthritis &P@Ilmmary report. Journal of Oral and
Maxillofacial Surgery. 2011;1):e48-e9.
6. Abushhaiwia AA, Y AE, Ateeq A. Chronic recurrent multifocal osteomyelitis: A first case report from Libya. Pediatric ﬁl&umatology Conference: International Society
of Systemic Auto Inflammatory Disease Periodic Congress, ISSAID. 2021;20(SUPPL 1). 5 =1
7. Accadbled F, Pham TT, Thevenin Lemoine C, Sales de Gauzy J. Implantation of an Actifit R Polyurethane Meniscal ch_ffold 18 Months After Subtotal Lateral
Meniscectomy in a 13-Year-Old Male Adolescent. Am J Case Rep. 2020;21:€920688. Q‘D
8. Adba BAL, Dauleh H. A case report of aicardi goutieres syndrome type 5 in two siblings mimicking Juvenile |d|opathm grthritis. Pediatric Rheumatology Conference:
10th Congress of International Society of Systemic Auto Inflammatory Diseases, ISSAID. 2019;17(Supplement 1). 33
9. Adiguzel E, Uran A, Kesikburun S, Koroglu O, Demir Y, Yasar E. Knee pain relief with genicular nerve blockage in twoé)@m injured patients with heterotopic
ossification. Brain Inj. 2015;29(13-14):1736-9. >3
10. Agarwal NN, Patil D, Nagendra S, Jadhav SM. Bilateral hip pain in a young man? It may be worth con5|der|ngjuven||e:—§nset ankylosing spondylitis (JAS). BMJ case
reports. 2015(pagination). gg
11. Agrawal C, Sinha A, Basu AK, Maiti A, Shishir S, Raghuvanshi S, et al. Pachydermoperiostosis in a Patient with Prima gygll elofibrosis. Indian Journal of Endocrinology
and Metabolism. 2018;22(7 Supplement 1):584-S5. 83

12. Aiyer S, Raj A, Shah S, Marathe N, Sujith BS. A Rare Case Report of Tuberculous Infection in a Previously Neglected Eﬁ/gplastlc Hip of a Young Woman. J.
2020;4(2):02. 33
13. Alkadumi M, Duggal N, Kaur S, Dobtsis J. Chondroblastoma of the knee in a teenager. Radiol Case Rep. 2021; 16(12)%?;2 -33.

14. Alessandrella A, Della Casa R, Alessio M, Puente Prieto J, Strisciuglio P, Melis D. A novel homozygous mutation in thg_g_ O2A1 gene causing pachydermoperiostosis:
Efficacy of hydroxychloroquine treatment. Am J Med Genet A. 2018;176(5):1253-7. 3 2

15. Alpigiani MG, Salvati P, Muraca M, Callegari S, Tripodi G, Lorini R, et al. Use of bone marrow cells (BMCS) added to jgagelet Rich Plasma (PRP) for treatment of bone
degenerative processes in JIA patients: A case report. Pediatric Rheumatology Conference: 18th Pediatric Rheumatology Eugo@ean Society, PReS Congress Bruges Belgium
Conference Publication:. 2011;9(SUPPL. 1).

16. Alganatish JT, Algahtani F, Alsewairi WM, Al-kenaizan S. Childhood scurvy: an unusual cause of refusal to walk in a chﬁ:l Pediatr. 2015;13:23.

17. Anderson SE, Weber M, Steinbach LS, Ballmer FT. Shoe rim and shoe buckle pseudotumor of the ankle in elite and prdfessmnal figure skaters and snowboarders:
MR imaging findings. Skeletal Radiol. 2004;33(6):325-9. g

18. Andias R, Silva AG. Impact of sex, sleep, symptoms of central sensitization and psychosocial factors in adolescents W|t§ chronic musculoskeletal pain-an exploratory
study. Pain Med. 2022;07:07.
19. Anghelescu DL, Oakes LL, Hankins GM. Treatment of pain in children after limb-sparing surgery: an institution's 26-ye§|’ experience. Pain Manag Nurs.
2011;12(2):82-94.

20. Bone Pain in a Preadolescent Girl. Syu, : Sage Publications Inc.; 2018. p. 494-7.
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

i
/

u

s

" 1193910


http://bmjopen.bmj.com/

Page 43 of 61 BMJ Open

oNOYTULT D WN =

1Ad0oo Aq |
-uadolw

=N

21. Assafiri |, Sraj S. Osteoid Osteoma of the Talar Neck With Subacute Presentation. Am J Orthop. 2015;44(10):E404-6 5 Q

22. Auvinen JP, Paananen MV, Tammelin TH, Taimela SP, Mutanen PO, Zitting PJ, et al. Musculoskeletal pain comblnatlgrtg in adolescents. Spine. 2009;34(11):1192-7.
23. Awan O, Graham JA. The rare cuboid-navicular coalition presenting as chronic foot pain. Case Rep Radiol. 2015; 201§ :825285.

24, Azabagic S, Pranjic N. The Site of Musculoskeletal Pain in School Children with Excessive Body Weight and Obesity ng_P,E)snla and Herzegovina. Mater. 2019;31(2):88-
92. 2S

25. Baghdadi T, Saberi S, Eraghi AS, Arabzadeh A, Mardookhpour S. Late sequelae of hip septic arthritis in children. Actasf%edlca Iranica. 2012;50(7):463-7.

26. Baima J, Trovato M, Hopkins M, Delateur B. Achieving functional ambulation in a patient with Chopart amputation. LAQJ Phys Med Rehabil. 2008;87(6):510-3.

27. Bakkaloglu SA, Aksu T, Goker B, Unlusoy A, Peru H, Fidan K, et al. Sulphasalazine treatment in protracted familial M&@:erranean fever arthritis. Eur J Pediatr.

2009;168(8):1017-9. %;

28. Banskota AK, Spiegel DA, Shrestha S, Shrestha OP, Rajbhandary T. Open reduction for neglected traumatic hip disIo?Eon in children and adolescents. Journal of
Pediatric Orthopaedics. 2007;27(2):187-91. o

29. Barfield E, Solomon A. An adolescent female with chronic musculoskeletal pain. Clinical Pediatrics. 2013;52(7):684@;

30. Bari A, Javaid BK, Rehman S, Naz S. Scurvy: presenting as musculoskeletal pain. J Coll Physicians Surg Pak. 2009; 19(%} 3—98 200.

31. Barut K, Adrovic A, Sahin S, Tarcin G, Tahaoglu G, Koker O, et al. Prognosis, complications and treatment response m.%stemlquvemle idiopathic arthritis patients: A
single-center experience. International Journal of Rheumatic Diseases. 2019;22(9):1661-9. o

32. Bauer T, Breda R, Hardy P. Anterior ankle bony impingement with joint motion loss: the arthroscopic resection optlgrg Orthop Traumatol Surg Res. 2010;96(4):462-
8. e

33. Baydogan N, Tarakci E, Kasapcopur O. Comparison the effect to the lower extremity functions of strengthening exer:cges and proprioceptive-balance exercises in
juvenile idiopathic arthritis. Annals of the Rheumatic Disease Conference: Annual European Congress of Rheumatology of tf&European League Against Rheumatism,
EULAR. 2012;71(SUPPL. 3). 5 3

34. Baydogan SN, Tarakci E, Kasapcopur O. Effect of strengthening versus balance-proprioceptive exercises on lower exgr%mity function in patients with juvenile
idiopathic arthritis: a randomized, single-blind clinical trial. American journal of physical medicine & rehabilitation. 2015;94‘@ 17-24, quiz 25-8.

35. Bazett-Jones DM, Rathleff MS, Holden S. Associations between number of pain sites and sleep, sports participationzand quality of life: A cross-sectional survey of
1021 youth from the Midwestern United States. BMC Pediatrics. 2019;19(1) (no pagination). %g

36. Behzadi M, Saetersdal C. Ischiofemoral impingement in a teenage girl. Acta Radiologica. 2013;1):2. 575

37. Belke F, Augst D, Konrad K, Finetti C. Rhabdomyolysis as a rare complication of diabetic ketoacidosis in a twelve-yea}gld boy. Neuropediatrics Conference: 42nd
Annual Meeting of the Society for Neuropediatrics Bochum Germany. 2016;47(Supplement 1). S3

38. Benaroch TE, Richards BS, Haideri N, Smith C. Intermediate follow-up of a simple method of hip arthrodesis in adol e:_?cs nt patients. J Pediatr Orthop. 1996;16(1):30-
6. Q o

39. BenEliyahu DJ. Dynamic electrodiagnostic evaluation and conservative management of chronic exertional compartﬁ%ﬁt syndrome of the leg: A case report.
Chiropractic Sports Medicine. 1995;9(2):39-43. c

40. Berend KR, Vail TP. Hip arthroscopy in the adolescent and pediatric athlete. Clin Sports Med. 2001;20(4):763-78. =

41. Bettin D, Pankalla T, Bohm H, Fuchs S. Hip Pain Related to Femoral Neck Stress Fracture in a 12-Year-Old Boy Perform&g Intensive Soccer Playing Activities - A Case
Report. International Journal of Sports Medicine. 2003;24(8):593-6.

42. Bica BE, Tapia S, Fraga A. Femoral osteochondrosis mimicking chronic arthritis. Pediatric Rheumatology Conference: ﬁst European Pediatric Rheumatology, PReS
Congress Belgrade Serbia Conference Publication:. 2014;12(SUPPL. 1). 5'

43. Biddeci G, Varotto E, Boaro MP, Varotto S, Marzollo A, Gabelli M, et al. Features of avascular osteonecrosis in chlldrer&treated for acute lymphoblastic leukaemia:

Experience in a single center. Blood Conference: 58th Annual Meeting of the American Society of Hematology, ASH. 2016,12@22).

—

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

doo Aq |
uadolw

44, Blackman AJ, Smith JC, Luhmann SJ. Arthroscopic Lateral Retinacular Release in Adolescents With Medial Patellofeéaz:al Ligament-centered Knee Pain. J Pediatr
Orthop. 2016;36(3):268-73.

45, Blatnik TR, Briskin S. Bilateral knee pain in a high-level gymnast. Clin J Sport Med. 2013;23(1):77-9.

46. Bloch D, Patrawala M, Shih J, Sherry W, Caltharp S, Alazraki A, et al. Two-year-old male with recurrent cervical lym
2019;39(Supplement 1):5S17-S8.

47. Bonfiglio M. Case report 791. Bone abscess, chronic osteomyelitis. Skeletal Radiol. 1993;22(5):367-70.

48. Boulter E, Schultz A, Murray K. Children with cystic fibrosis and musculoskeletal complaints seen in the rheumatologyglinic: A single centre experience. Pediatric
Rheumatology Conference: 23rd Paediatric Rheumatology European Society Congress Genoa Italy. 2017;15(Supplement 1).8 §

49, Bout-Tabaku S, Gupta R, Jenkins TM, Ryder JR, Baughcum AE, Jackson RD, et al. Musculoskeletal Pain, Physical Funcﬁé’h, and Quality of Life After Bariatric Surgery.

enopathy. Journal of Clinical Immunology.

10} ﬁuugﬂou! ‘Y
6¢ uo §8z80-¢€

Pediatrics. 2019;144(6):12. §§

50. Boyer ER, Novaczyk ZB, Novacheck TF, Symons FJ, Burkitt CC. Presence and predictors of pain after orthopedic surggrgand associated orthopedic outcomes in
children with cerebral palsy. Paediatric and Neonatal Pain. 2022;4(1):43-51. é’%

51. Brix N, Hasle H, Rosthoj S, Herlin T. Characteristics of children with acute lymphoblastic leukemia presenting with a@@opathy. Clin Rheumatol. 2018;37(9):2455-63.
52. Brostrom E, Hagelberg S, Haglund-Akerlind Y. Effect of joint injections in children with juvenile idiopathic arthritis: ex&uation by 3D-gait analysis. Acta paediatrica.
2004;93(7):906-10. 58

53. Bueso MB, Caballero R, Castro HJ, Barakat A, Bellanti JA. Recurrent infections and joint pain. Allergy Asthma Proc. 2§@;27(2):164—71.
54. Buoncristiani AM, Manos RE, Mills WJ. Plantar-flexion tarsometatarsal joint injuries in children. J Pediatr Orthop. 2?;21(3):324—7.

55. Burgos-Vargas R, Pacheco-Tena C, Vazquez-Mellado J. A short-term follow-up of enthesitis and arthritis in the activ;é ghase of juvenile onset spondyloarthropathies.
Clinical and experimental rheumatology. 2002;20(5):727-31. >3

56. Busconi BD, Pappas AM. Chronic, painful ankle instability in skeletally immature athletes. Ununited osteochondral f@gtures of the distal fibula. Am J Sports Med.
1996;24(5):647-51. >3

57. Caldonazzi F, Pieropan S, Maschio M, Dallagiacoma G, Degani D, Piacentini G, et al. Magnetic resonance imaging bo‘ﬁ;égmarrow oedema in children: Insight to
comprehension and clinical significance. Pediatric Rheumatology. 2017;15(Supplement 2):33. an

58. Cappuccio G, Alagia M, D'Anna M, Ranieri C, Di Tommaso S, Bruno C, et al. Gait disturbance and lower limb pain in éﬁ@tient with PIK3CA-related disorder. Eur J Med
3=

Genet. 2017;60(12):655-7. 5o

59. Castle K, Imms C, Howie L. Being in pain: a phenomenological study of young people with cerebral palsy. Dev Med C%]Ed Neurol. 2007;49(6):445-9.

60. Catli G, Demir K, Altincik A, Abaci A, Bober E. A case of osteopetrosis tarda in childhood presenting with polyarthral§&and rickets. Hormone Research in Paediatrics.
=]

2011;2):296. 2~
61. Ceglie G, Macchiarulo G, Marchili MR, Marchesi A, Rotondi Aufiero L, Di Camillo C, et al. Scurvy: still a threat in the @@-fed first world? Arch Dis Child.
2019;104(4):381-3. &

62. Ceroni D, De Coulon G, Spadola L, De Rosa V, Kaelin A. Calcaneus secundarius presenting as calcaneonavicular coalitiaa: a case report. J Foot Ankle Surg.
2006;45(1):25-7. =

63. Champion D, Bui M, Aouad P, Sarraf S, Donnelly T, Bott A, et al. Contrasting painless and painful phenotypes of pediat:f;_ic restless legs syndrome: a twin family study.
Sleep Med. 2020;75:361-7. @

64. Chang TM, Yang KD, Yong SB. Report - Recurrent hip arthritis diagnosed as juvenile idiopathic arthritis: A case report.§ak. 2016;29(3 Suppl):1113-5.
65. Chaturvedi P, Gawdi AM, Parkhe K, Harinath BC, Dey SK. Arthritis in children: an occult manifestation of Bancroftian f[j@riasis. Indian J Pediatr. 1993;60(6):803-7.
66. Chollet CT, Britton L, Neel MD, Hudson MM, Kaste SC. Childhood cancer survivors: an at-risk cohort for ankle osteone€rosis. Clin Orthop. 2005(430):149-55.

0

IEIEY]

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 44 of 61


http://bmjopen.bmj.com/

Page 45 of 61 BMJ Open

oNOYTULT D WN =

-uadolw

67. Chua CG, Hanani NAH, Zarini NY, Yazid MD. Melorheostosis with painful hip and knee: A case report. Malaysian Or aedic Journal Conference: 47th Annual
Scientific Meeting of Malaysian Orthopaedic Association, MOA. 2017;11(Supplement A).

68. Cibulka MT, Threlkeld-Watkins J. Patellofemoral pain and asymmetrical hip rotation. Phys Ther. 2005;85(11):1201-
69. Cilliers HJ, Beighton P. Beukes familial hip dysplasia: An autosomal dominant entity. American Journal of Medical G&ngtics. 1990;36(4):386-90.

70. Cirakli S, Karli A, Sensoy G, Belet N, Yanik K, Cirakli A. Evaluation of childhood brucellosis in the central black sea re@ag. Turkish Journal of Pediatrics.

|oh'| quBEIAdoo Aq |
&

8280'8

2015;57(2):123-8. 3
71. Clohisy JC, Barrett SE, Gordon JE, Delgado ED, Schoenecker PL. Periacetabular osteotomy for the treatment of sever-‘chetabuIar dysplasia. Journal of Bone and Joint

Surgery - Series A. 2005;87(2):254-9.

72. Colgan G, Molony D, Reidy D. "Kneedle pain": Slipped upper femoral epiphysis in disguise. European Journal of Ort@ﬁaedic Surgery and Traumatology.
2008;18(2):161-3. g

73. Constantinou M, Brown M. Non-union distal fibula avulsion fracture in a 16 year old male: A clinical case report. Jomgr@l of Science and Medicine in Sport.
2012;15(SUPPL.1):5135. g2

74. Corominas L, Sanpera |, Jr., Masrouha K, Sanpera-Iglesias J. Retrograde Percutaneous Drilling for Osteochondritis Dlésgcans of the Head of the Talus: Case Report
and Review of the Literature. J Foot Ankle Surg. 2016;55(2):328-32. o.o.

75. Craig M, Cernelc-Kohan M, Wigby K, Phillips S, Geng B. Case of activated phosphoinositide 3-kinase (P13K) delta syn&r@me associated with growth hormone
deficiency, aseptic arthritis, nephromegaly, and asthma. Journal of Clinical Immunology. 2021;41(SUPPL 1):588. 3 3

76. Crosby Jr SN, Kim EJ, Koehler DM, Rohmiller MT, Mencio GA, Green NE, et al. Twenty-year experience with rigid mtmmedullary nailing of femoral shaft fractures in
skeletally immature patients. Journal of Bone and Joint Surgery - American Volume. 2014;96(13):1080-9. @v

77. Curtin P, Taylor C, Jeffers M, Borton D. Bilateral osteochondritis of the medial hallucial sesamoids in a 12-year-old. EbEt and Ankle Surgery. 2005;11(2):109-11.

78. Curtin B, Abbott D, Nyland J, Caborn D. Bilateral bucket handle medial plica in an adolescent. Knee Surg Sports Traua@tol Arthrosc. 2010;18(4):551-3.

79. Dagher R, Samarani M, Minkara F, Khalife MCF. JIA associated to chromosome 18 short arm deletion: A case report:,AnnaIs of the Rheumatic Diseases.
2019;78(Supplement 2):1944-5. < cr

80. Dartnell J, Gough M, Paterson JM, Norman-Taylor F. Proximal femoral resection without post-operative traction forgf;r’e painful dislocated hip in young patients with
cerebral palsy: a review of 79 cases. Bone Joint J. 2014;96-B(5):701-6. "’ g

81. Das SP, Pradhan S, Ganesh S, Sahu PK, Mohanty RN, Das SK. Supracondylar femoral extension osteotomy and patellgirctendon advancement in the management of
persistent crouch gait in cerebral palsy. Indian j. 2012;46(2):221-8.

82. de Rooy J, Buckens S, Brons PM, van der Geest |, Vanhoenacker F. Acrophyseal growth arrest in a long-term surwvoﬁ-é acute lymphoblastic leukemia. Skeletal
Radiol. 2020;49(12):2095-9. 3~

83. Deere KC, Clinch J, Holliday K, McBeth J, Crawley EM, Sayers A, et al. Obesity is a risk factor for musculoskeletal palmlﬁgadolescents findings from a population-
based cohort. Pain. 2012;153(9):1932-8. & o

84. Demir F, Sozeri B. Excellent response to tocilizumab in pediatric onset refractory takayasu arteritis: Case series of thr@ patient. Annals of the Rheumatic Diseases.

2019;78(Supplement 2):1946.
85. Demir F, Eroglu N, Bahadir A, Kalyoncu M. A case of acute lymphoblastic leukemia mimicking juvenile idiopathic arthrﬁls North Clin Istanb. 2019;6(2):184-8.
86. Den Hoed M, Pluijm SMF, Te Winkel ML, De Groot-Kruseman HA, Fiocco M, Hoogerbrugge PM, et al. Aggravated bon@den5|ty decline after symptomatic
osteonecrosis in children with acute lymphoblastic leukemia. Blood Conference: 56th Annual Meeting of the American Souetg of Hematology, ASH. 2014;124(21).

87. Deniz G, Kose O, Guneri B, Duygun F. Traction apophysitis of the fifth metatarsal base in a child: Iselin's disease. BMJ giiase Rep. 2014;15:15.

88. DePhillipo NN, Cinque ME, Kennedy NI, Chahla J, Moatshe G, LaPrade RF. Patellofemoral Chondral Defect in a Preadol@scent Skier: A Case Report in Early Sport
Specialization. Int J Sports Phys Ther. 2018;13(1):131-6.

" 191810

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open Page 46 of 61

89. Derfalvi B, Boros KK, Szabo D, Bozsaki G, Cseh A, Rudas G, et al. Joint involvement, disease activity and quality of |if pediatric Crohn's disease - a cross-sectional
study. Pediatr. 2022;20(1):6.

90. Derfalvi B, Bozsaki G, Szabo D, Cseh A, Muller KE, Arato A, et al. Joint involvement in pediatric crohn's disease is reI
of life. Arthritis and Rheumatology. 2014;10):5995-S6.

91. DiCaprio MR, Lindskog DM, Husted D, Reith J, Scarborough MT. Knee pain in a 14-year-old girl. Clin Orthop. 2005(438267-75.

to higher disease activity and worse quality

1pn|d 1u6’£Md00 Aq |
108880-c28¢-uadolw

92. Dimitrovska E, Balalovski D, Galovska D, Velova B. Childhood brucellosis-osteoarticular manifestations. Clinical Micra”tﬁology and Infection. 2012;3):839.

93. Doyle SM, Kumar SJ. Symptomatic talonavicular coalition. J Pediatr Orthop. 1999;19(4):508-10. sl

94. Duan X, Yang L. Treatment of isolated talonavicular coalition: Case report and literature review. Journal of Interna‘ul@l Medical Research. 2018;46(12):5322-30.
95. Duckers G, Frosch M, Assaf C, Wiggermann H, Schneider D, Niehues T. IgA-mediated, chronic ulcerative, Ieukocytoctaﬁlc dermatitis treated successfully with
Dapsone after eight years of burden. Zeitschrift fur Rheumatologie. 2012;2):65. 8"’

96. Ece A, Sen V, Yel S, Gunes A, Uluca U, Tan |, et al. Clinical and laboratory characteristics and follow up results of 12156@Idren with juvenile idiopathic arthritis.

European Journal of General Medicine. 2013;10(3):136-41.
97. Eichenbaum MD, Austin LS, Raikin SM. Chronic ankle pain secondary to talus partitus: two case reports. Foot Ankle Ihg 2010;31(3):247-50.

98. Eisenstein EM, Syverson GD, Vora SS, Williams CB. Combination therapy with methotrexate and etanercept for refrac%’ory chronic recurrent multifocal
osteomyelitis. Journal of Rheumatology. 2011;38(4):782-3. m 2

99. Ekinci RMK, Balci S, Celik G, Dogruel D, Altintas DU, Yilmaz M. Symptomatic multifocal avascular necrosis in an adol@éscent with neuropsychiatric systemic lupus
erythematosus. Reumatologia. 2019;57(3):182-7. S5

100. Eliasberg CD, Lin KM, Bauer TW, Rodeo SA. Development of a Meniscal Ossicle After a Meniscal Root Repair Augmept_e_d with Bone Marrow Aspirate Concentrate: A
Case Report. JBJS case connect. 2020;10(1):e0419. >3

101. EmadY, Ragab Y. Liposynovitis prepatellaris in a child (Hoffa's syndrome): Lessons from MRI. Egyptian Rheumatolo@sg 2013;35(3):181-3.

102.  Encinas DRS, Huarachi IVV. BehCet's disease in childhood. a case report. Journal of Clinical Rheumatology. 2019; 25(§gupplement) S70.

103. Endo H, Kawai A, Naito N, Sugihara S, Inoue H. Knee pain in a 16-year-old girl. Clinical Orthopaedics and Related Re§%a:rch 2001;393:345-9.

104.  EnglJ, Pierrynowski MR, Maffulli N. Evaluation of soft foot orthotics in the treatment of patellofemoral pain syndro@g Physical Therapy. 1993;73(2):62-70.

105.  Engel JM, Kartin D, Carter GT, Jensen MP, Jaffe KM. Pain in youths with neuromuscular disease. Am J Hosp Palliat C&& 2009;26(5):405-12.

106.  Ergen FB, Yildiz AE, Ayvaz M, Aydingoz U. Bilateral triradiate cartilage injury: An overuse syndrome in an adolescen = ;tball player. Skeletal Radiology.
2012;41(3):353-5. - <

107.  Farsetti P, Dragoni M, Potenza V, Caterini R. Osteochondrosis of the accessory ossification centre of the medial mal&glus J Pediatr Orthop B. 2015;24(1):28-30.
108. Fellas A, Singh-Grewal D, Chaitow J, Santos D, Clapham M, Coda A. Effect of preformed foot orthoses in reducing pamm‘n children with juvenile idiopathic arthritis: a
multicentre randomised clinical trial. Rheumatology (Oxford, England). 2021. @ o

109. Ferguson B, Gryfe D, Hsu W. Chronic recurrent multifocal osteomyelitis in a 13 year old female athlete: a case repo& ;TCan Chiropractic Assoc. 2013;57(4):334-40.
110. Ferrada M, Sinaii N, Sikora KA, Grayson PC, Christie T, Colbert R, et al. Children with relapsing polychondritis are Ilkelydo be seen in the emergency room prior to
establishing the diagnosis. Arthritis and Rheumatology. 2017;69(Supplement 4):159-60.

111.  Ford LS, Cunningham-Rundles C. APECED and metaphyseal dysplasia. Annals of Allergy, Asthma and Immunology. 200% ;3):A86.

112.  Ford AN, Stephens L, Schmidt D. Patient has something up with her patella. Clinical Journal of Sport Medicine. 2021;3%(2):e34-e5.

113.  Foxen-Craft E, Scott E, Kullgren K, Philliben R, Hyman C, Dorta M, et al. Pain location and widespread pain in youth wn-a% orthopaedic conditions: Exploration of the
reliability and validity of a body map. European Journal of Pain. 2019;23(1):57-65.

114.  Fuglkjaer S, Hartvigsen J, Wedderkopp N, Boyle E, Jespersen E, Junge T, et al. Musculoskeletal extremity pain in Danlslﬂ school children - how often and for how
long? The CHAMPS study-DK. BMC Musculoskelet Disord. 2017;18(1):492.

X

3

" 191810

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

Page 47 of 61 BMJ Open

oNOYTULT D WN =

-uadolw

115.  Funk SM, Fox L, Wang M, Manco-Johnson MJ. The use of a carbon-fiber ankle foot orthosis and therapeutic exercis&for managing pain in an adolescent with severe
blood-induced ankle joint arthropathy secondary to type 3 von Willebrand disease. Haemophilia. 2012;3):154.

116.  Gallagher J, Mangalick K, Bradshaw C, Rosenberg R. Three-year-old girl with progressive leg pain, weakness and ref
Health. 2020;56(5):806-8.

117.  Gamble C, Nguyen J, Hashmi SS, Hecht JT. Pseudoachondroplasia and painful sequelae. Am ) Med Genet A. 2015;163811):2618-22.
118.  Garg SK, Singhal A, Malhotra A. Primary tuberculosis of the fibular diaphysis: A rare case report. Int J Surg Case RepE“ZBZO 74:140-3.

119.  Geiduschek JM, Haberkern CM, McLaughlin JF, Jacobson LE, Hays RM, Roberts TS. Pain management for children fog@/mg selective dorsal rhizotomy. Can J

‘1q6PMdoo Aq |
20¢

1pn| !
T08E30-€

to ambulate. Journal of Paediatrics and Child

Anaesth. 1994;41(6):492-6. & U
120. Gemulla G, Bruck N, Gahr M, Pessler F. Norovirus and influenza B virus as underappreciated causes of postmfectloug.arthrltls Arthritis and Rheumatism.
2009;10):133. go

N
121. George G, Raizada N, Jabbar P, Chellamma J, Nair A. Slipped capital femoral epiphysis in primary hyperparathyroidlgrg Case report with literature review. Indian
Journal of Endocrinology and Metabolism. 2019;23(4):491-4. T
122.  George B, Abudu A, Grimer RJ, Carter SR, Tillman RM. The treatment of benign lesions of the proximal femur with ngrevascularised autologous fibular strut grafts. J
Bone Joint Surg Br. 2008;90(5):648-51. a
123.  Georgoulis AD, Papageorgiou CD, Moebius UG, Rossis J, Papadonikolakis A, Soucacos PN. The diagnostic dilemma cr%
pain. Arthroscopy. 2002;18(1):32-7. g

124.  Gerberg LF, Micheli LI. Nontraumatic hip pain in active children: A critical differential. Physician and Sportsmedicines’

x
>

JRapecfum

ed by osteoid osteoma that presents as knee

o

5. 1996;24(1):69-74.
125.  Gerbino PG, 2nd, Griffin ED, d'Hemecourt PA, Kim T, Kocher MS, Zurakowski D, et al. Patellofemoral pain syndromege”ﬁaluation of location and intensity of pain. Clin
J Pain. 2006;22(2):154-9. >3
126.  Gibbons S. Can a strategy for motor imagery relearning used in learning difficulties be used for complex pain preserﬁélons? a case series. Manual Therapy.
2016;25:e82. -
127. GlardY, Jacopin S, de Landevoisin ES, Launay F, Jouve JL, Bollini G. Symptomatic os trigonum in children. J Foot Ank‘% Gurg 2009;15(2):82-5.
128.  Gokhale S, Mullaney P, Thomas P, Carpenter EC. Hip pain attributable to a ganglion of the psoas tendon: a commong:gst in an uncommon region-the first case
reported in a child. BMJ Case Rep. 2021;14(10):25. @ g
129.  GorayaJS, Singh G, Singh S, Gill SS, Goyal A, Mitra SK, et al. Arteriovenous malformation of knee masquerading as Jl@le;mle arthritis. Scandinavian Journal of
Rheumatology. 1998;27(4):313-5.
130. Gottesman G, McAlister W, Whyte MP. Spondyloepimetaphyseal dysplasia: A distinctive phenotype in a three- gene?;aglon family. Journal of Bone and Mineral
Research Conference. 2013;28(SUPPL. 1). 3~
131. Greenberg EM, Gohn N, Grady M. Fibular stress fracture in a high school athlete. J Orthop Sports Phys Ther. 2013; 4&8(@ 29.
132.  Gupta G, Rabbi Q, Bohra V, Shah MM. Protrusio acetabulae as a sequel to septic arthritis of the hip with obturator mtg'rnus pyomyositis. J Pediatr Orthop B.
2021;30(6):572-8.
133.  Gutierrez PR, Herrera Lara M. Giannini prosthesis for flatfoot. Foot and Ankle International. 2005;26(11):918-26.
134.  Hanna SA, Aston W1, Gikas PD, Briggs TW. Bicondylar osteochondritis dissecans in the knee: a report of two cases. J Bgne Joint Surg Br. 2008;90(2):232-5.
135.  Haelewijn N, Lobet S, Van Damme A, Docquier PL, Eerdekens M, Deschamps K. Clinical and Biomechanical Progressmwafter Ankle Joint Distraction in a Young

6

aAIUN 7

Adolescent Patient with Haemophilia. Int J Environ Res Public Health. 2021; 18(21) 29. m
136.  Hashkes PJ, Gorenberg M, Oren V, Friedland O, Uziel Y. "Growing pains" in children are not associated with changes |f‘rf_|vascular perfusion patterns in painful regions.
Clinical Rheumatology. 2005;24(4):342-5. @

137. HayatZ, Konan S, Pollock R. Ischiofemoral impingement resulting from a chronic avulsion injury of the hamstrings. Bl\@ Case Rep. 2014;25:25.

" 18y

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

138.  Hayyun MF, Jamil K, Abd-Rashid AH, Ibrahim S. Subcapital Femoral Neck Tension Stress Fracture - A Rare Injury in Id: A Case Report. Malays Orthop J.

2021;15(1):132-4.

1y @Adoo Aq |
30-£28¢-uadolw

139. Heinemann M, Hoffmann C, Hardes J, Guder W, Streitburger A, Gotte M, et al. Pain in survivors of Ewing sarcoma: F?_;ooalence associated factors and prediction of
recurrence. Pediatr Blood Cancer. 2021;68(3):e28801. =

140.  Heinen F, Bonfert M, Kanovsky P, Schroeder AS, Chambers HG, Dabrowski E, et al. Spasticity-related pain in childregf&lolescents with cerebral palsy. Part 1:
Prevalence and clinical characteristics from a pooled analysis. J Pediatr Rehabil Med. 2022;15(1):129-43. §‘B

141. Helenius |, Jalanko H, Remes V, Tervahartiala P, Salminen S, Sairanen H, et al. Avascular bone necrosis of the hipjon::tgfter solid organ transplantation in childhood:
a clinical and MRI analysis. Transplantation. 2006;81(12):1621-7. “’ 8

142. Hensley CP, Reischl SF. Persistent medial foot pain in an adolescent athlete. J Orthop Sports Phys Ther. 2013;43(3): @3

143.  Hetsroni |, Lillemoe K, Marx RG. Small medial meniscocapsular separations: a potential cause of chronic medial- 5|deﬂ<ﬂee pain. Arthroscopy. 2011;27(11):1536-42.
144.  Hevesi M, Sanders TL, Pareek A, Milbrandt TA, Levy BA, Stuart MJ, et al. Osteochondritis Dissecans in the Knee of SI@@taIIy Immature Patients: Rates of Persistent
Pain, Osteoarthritis, and Arthroplasty at Mean 14-Years' Follow-Up. Cartilage. 2020;11(3):291-9. Q g

145. Higuchi T, Shimada K, Cho Y, Minami K, Takeuchi K, Sakamoto A. Effectiveness of subarachnoid drug infusion for peﬁj@ric tumor-related pain. Pediatr Int.
2016;58(8):760-3. ag

146.  Higuchi T, Yamamoto N, Hayashi K, Takeuchi A, Abe K, Taniguchi Y, et al. C-arm cone-beam computed tomography—%&ied minimally invasive open excision of an
osteoid osteoma undetectable on fluoroscopy: A case report. International Journal of Surgery Case Reports. 2019;61:14-9. g ;

147. HoJC, Siqueira MB, Jacob P, Goodwin RC, Barsoum WK. Bilateral Total Knee Arthroplasty in a 15 Year Old With Skelgtal Dysplasia and Open Physes. Orthopedics.

2016;39(3):e549-52. as

148. Holden S, Roos EM, Straszek CL, Olesen JL, Jensen MB, Graven-Nielsen T, et al. Prognosis and transition of multi-sit eEpEm during the course of 5 years: Results of
knee pain and function from a prospective cohort study among 756 adolescents. PLoS ONE. 2021;16(5):e0250415. ;’%

149. Holm AGV, Reikeras O, Terjesen T. Painless period after Spitzy shelf operation for residual hip dysplasia-A long-ter nﬁ@u y of 47 children and young adults. Journal
of Orthopaedics. 2018;15(1):196-200. i cgr

150.  Holzheimer RG, Gresser U. Inguinal hernia vs. arthritis of the hip in sporting adolescents case report and review of th&literature. European Journal of Medical
Research. 2007;12(7):314-9. 98

151.  HoriY, Hirose K, Aramaki-Hattori N, Suzuki S, Nakayama R, Inoue M, et al. Fibro-adipose vascular anomaly (FAVA): t E&Ee case reports with an emphasis on the
mammalian target of rapamycin (mTOR) pathway. Diagn Pathol. 2020;15(1):98. %;

152. Hosny GA, El-Deeb K, Fadel M, Laklouk M. Arthrodiastasis of the hip. J Pediatr Orthop. 2011;31(2 Suppl):5229-34. ‘é—g

.

153. Houx L, Guennoc X, Kone-Paut I, Hacchulla E, Quartier P, Grateau G, et al. Chronic pain in cryopyrin-associated peri syndrome: A retrospective French study in

133 patients. Annals of Physical and Rehabilitation Medicine. 2013;1):e112. <§§
154. Howe MA, Buckwalter KA, Braunstein EM, Wojtys EM. Case report 483. Skeletal Radiology. 1988;17(4):293-4. & ;J”
155.  Huppertz HI, Karch H, Suschke HJ, Doring E, Ganser G, Thon A, et al. Lyme arthritis in European children and adolesceEts Arthritis and Rheumatism. 1995;38(3):361-

8.

156.  Huynh T, DayJ, Curran M, Conlon J, Paller A. Synovitis in children with harlequin ichthyosis: An under-recognized co
Dermatology. 2016;1):AB217.

157.  Ifedi B, Rodriguez C. Forever is a long time to have knee pain. Clinical Journal of Sport Medicine. 2018;28(2):e23.
158. lliev AA, Georgiev GP, Landzhov BV, Slavchev SA, Dimitrova IN, Ovtscharoff WA. Symptomatic Os Subtibiale Assouateﬁimth Chronic Pain Around the Medial
Malleolus in a Young Athlete. Folia Med (Plovdiv). 2016;58(1):60-3.

159. Ismail BE, Kissel CG, Husain ZS, Entwistle T. Osteochondroma of the distal tibia in an adolescent: a case report. J Foot gnkle Surg. 2008;47(6):554-8.

rbidity. Journal of the American Academy of

led auéamu

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml =

Page 48 of 61


http://bmjopen.bmj.com/

o3
Page 49 of 61 BMJ Open =5
23
160. Issever AS, Minden K, Eshed |, Hermann KA. Accessory navicular bone: when ankle pain does not originate from th%@(le. Clin Rheumatol. 2007;26(12):2143-4.
; 161. lwaasa T, Tensho K, Koyama S, Shimodaira H, Horiuchi H, Saito N, et al. Plica syndrome after medial patellofemoralﬁggment reconstruction: A case report. Journal
3 of Surgical Case Reports. 2020;2020(4):1-3. <51§
4 162.  Jain G, Kalra S, Vasnik G, Bhandari S. Primary Sjogren's syndrome manifesting with distal renal tubular acidosis and §ffere metabolic bone disease. BMJ Case Rep.
5 2020;13(6):01. 25
6 163. James SJ, Hudnall J. Use of the Fascial Distortion Model to Evaluate a Limp in a Child. ] Am Osteopath Assoc. 2017; 1§",{£6) 399-402.
7 164. James AM, Williams CM, Luscombe M, Hunter R, Haines TP. Factors Associated with Pain Severity in Children with Cﬁlganeal Apophysitis (Sever Disease). Journal of
8 pediatrics. 2015;167(2):455-9. 6
9 165. Jasiewicz B, Potaczek T, Kacki W, Tesiorowski M, Lipik E. Results of simple excision technique in the surgical treatméﬁﬁof symptomatic accessory navicular bones. J
1‘1) Foot Ankle Surg. 2008;14(2):57-61. 53
12 166. lJiang ZX, Wang P, Ye SX, Xie XP, Wang CX, Wang Y. Hoffa's fracture in an adolescent treated with an innovative surgg:a procedure: A case report. World j.
13 2022;10(4):1410-6. g2
14 167. Jimenez AE, Glein RM, Owens JS, Lee MS, Maldonado DR, Saks BR, et al. Predictors of Achieving the Patient Accept@@ Symptomatic State at Minimum 5-Year
15 Follow-up Following Primary Hip Arthroscopy in the Adolescent Athlete. Journal of Pediatric Orthopaedics. 2022;42(3): E2773$4
16 168.  Johnson JN, Shaughnessy WJ, Stans AA, Unruh KP, Sim FH, Mclntosh AL, et al. Management of knee arthropathy in ga@lents with vascular malformations. Journal of
17 Pediatric Orthopaedics. 2009;29(4):380-4. 3 S
18 169. KalraV, Arora R, Briars G, English S, O'Donovan DG. A case of acute rhabdomyolysis with intermittent myositis and Qefslstently low levels of Parvovirus B19
19 infection. European Journal of Paediatric Neurology. 2015;1):568. @v
3(1) 170. Kamal AF, Ramang DS. A simple management of massive bone defect after en-bloc resection of osteofibrous dyspIaE!a:of tibial shaft: A case report. Int J Surg Case
5>  Rep.2021;85:106213. §5
23 171. Kaplan AH, Chen Y. Unsuspected cause of pediatric hip pain: A case report. PM and R. 2016;8(9 Supplement):S317. —8
24 172.  Karadag SG, Zopcuk A, Cakan M, Ayaz NA. Hyperimmunoglobulin D syndrome: 4 siblings case. Pediatric RheumatoléfggConference 25th European Paediatric
25 Rheumatology Congress, PReS. 2018;16(Supplement 2).
26  173. Kaser R, Garcia WJ, Morales R. Chondroblastoma of the Distal Femur in an Adolescent. J Orthop Sports Phys Ther. 20@ 50(5):275.
27 174.  Kaspiris A, Zafiropoulou C. Growing pains in children: epidemiological analysis in a Mediterranean population. JointBane Spine. 2009;76(5):486-90.
28 175.  Kawaji H, Nishimura G, Watanabe S, Mabuchi A, Ikeda T, Ohashi H, et al. Autosomal dominant precocious osteoarth?: T athy due to a mutation of the cartilage
;g oligomeric matrix protein (COMP) gene: Further expansion of the phenotypic variations of COMP defects. Skeletal RadlologS} 2002;31(12):730-7.
31 176. Kawakami Y, Hara H, Kawamoto T, Niikura T, Kuroda R, Akisue T. Extraskeletal Para-articular Osteochondroma of thg Ankle Joint in a Child: A Case Report. JBJS case
3p  connect. 2020; 10(2):e0274. Q o
33 177. Kaymaz B, Eroglu M, Kaymaz N, Ucar M. An uncommon cause of anterior knee pain: patellar chondroma. J Pediatr izrpe;?uatol Oncol. 2014;36(1):81-2.
34 178.  Keeratisiroj O, Siritaratiwat W. Prevalence of self-reported musculoskeletal pain symptoms among school-age adoIeS@nts age and sex differences. Scand J Pain.
35  2018;18(2):273-80.
36 179. Kehoe CM, Scher DM. Sustentaculum Tali Fracture Adjacent to Talocalcaneal Tarsal Coalitions: A Report of 2 Cases. JB&S case connect. 2021;11(1):e20.00360.
37 180. Kempert H, Benore E, Heines R. Easily Administered Patient-Reported Outcome Measures: Adolescents' Perceived Functlonal Changes After Completing an
38 Intensive Chronic Pain Rehabilitation Program. Arch Phys Med Rehabil. 2017;98(1):58-63. m
4313 181. Kernbach KJ, Blitz NM, Rush SM. Bilateral Single-stage Middle Facet Talocalcaneal Coalition Resection Combined W|thmlatfoot Reconstruction: A Report of 3 Cases
41 and Review of the Literature. Investigations Involving Middle Facet Coalitions-Part 1. Journal of Foot and Ankle Surgery. 2008,‘%7(3).180 90.
42 @
ji For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml _g
45


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open Page 50 of 61

1 ‘yBBIAdod Aq [
0-£Z8¢-uadolw

182.  Khan MA, Whitaker SR, Ibrahim MS, Haddad FS. Late presentation of a subiliacus haematoma after an apophyseal igjary of the anterior inferior iliac spine. BMJ Case
Rep. 2014;23:23.
183.  KhanJS, Krane EJ, Higgs M, Pritzlaff S, Hoffinger S, Ottestad E. A Case Report of Combined Ultrasound and FIuorosc@aﬁ% Guided Percutaneous Radiofrequency
Lesioning of the Obturator and Femoral Articular Branches in the Treatment of Persistent Hip Pain in a Pediatric Patient. Pa Eﬁract 2019;19(1):52-6.

184.  Knaus A, Terjesen T. Proximal femoral resection arthroplasty for patients with cerebral palsy and dislocated hips: 2@&tients followed for 1-6 years. Acta Orthop.

2009;80(1):32-6. 3
185.  Kramer DE, Yen YM, Simoni MK, Miller PE, Micheli LJ, Kocher MS, et al. Surgical management of osteochondritis dlsg)e%ns lesions of the patella and trochlea in the
pediatric and adolescent population. Am J Sports Med. 2015;43(3):654-62. 62

186.  Kreetapirom P, Jaruratanasirikul S. Primary hyperparathyroidism in Thai children: Case series and literature review. %%an Biomedicine. 2016;10(5):503-7.
187.  Krishnamoorthy P, Alyaarubi S, Abish S, Gale M, Albuquerque P, Jabado N. Primary hyperparathyroidism mlmlckmgcvﬁo -occlusive crises in sickle cell disease.
Pediatrics. 2006;118(2):e537-9. o
188.  Krutzke S, Rietschel C, Horneff G. Baricitinib in therapy of COPA syndrome in a 15-year-old girl. Eur. 2019:1-4. é’%

189.  Kumar A, Bansal M, Srivastava D, Pandhi A, Menon A, Mehra N, et al. Long-term outcome of undifferentiated spon@@rthropathy. Rheumatology International.
2001;20(6):221-4.

190. Kumar G, Chhabra A, Dewan V, Yadav TP. Idiopathic musculoskeletal pain in Indian children-Prevalence and impact 9r
2017;57(1):8-14. o

191. Labotka RJ, Molokie RE, Mack AK, Thompson AA, Kim YO, Wilkie DJ. Neuropathic vs. nociceptive pain in adolescent ci(le cell disease (SCD) evaluated by a
computer-based self-assessment pain tool. Blood Conference: 51st Annual Meeting of the American Society of Hematolo ypESH New Orleans, LA United States Conference
Publication:. 2009;114(22). >z
192.  Lager C, Kroksmark AK. Pain in adolescents with spinal muscular atrophy and Duchenne and Becker muscular dystr@p'gy Europ J Paediatr Neurol. 2015;19(5):537-
46. '('D

193. Lambrechts MJ, Gray AD, Hoernschemeyer DG, Gupta SK. Hip Impingement after Anterior Inferior lliac Spine Avulsﬁncfractures A Case Report with Review of the
Literature. Case Rep Orthop. 2020;2020:8893062. 3—

194. LaMont L, Ellis H, Wise K, Wilson P. The Inverted Discoid Meniscus Segment: Clinical, Radiographic, and Arthroscopls{.° gescrlptlon of a Hidden Tear Pattern. Am J
Sports Med. 2016;44(6):1534-9. Q—Jg

195. Larson AN, Sierra RJ, Yu EM, Trousdale RT, Stans AA. Outcomes of slipped capital femoral epiphysis treated with in %ttcj. pinning. J Pediatr Orthop. 2012;32(2):125-30.
196. Lavoie DCT, Robinson ME, Johnston D, Page M, Konji VN, Rauch F, et al. The Bone Phenotype and Pain Response to ?f%'n idronate in Tyrosine Kinase Inhibitor-

1

3o
oo

(9]
Erﬁdaily routine. Rev Bras Reumatol (Rio J).
Q
3
tsi

1

I

q

u

Treated Chronic Myelogenous Leukemia. J. 2019;3(5):857-64. o~
197. Lee HJ, Lim KB, Yoo J, Yoon SW, Yun HJ, Jeong TH. Effect of Custom-Molded Foot Orthoses on Foot Pain and Balancei:JlNChlldren With Symptomatic Flexible Flat Feet.
Ann. 2015;39(6):905-13. 59

198. Lee HJ, Lim KB, Yoo J, Yoon SW, Jeong TH. Effect of foot orthoses on children with lower extremity growing pains. Anrc2015 39(2):285-93.

199.  Lefkir S, Brahimi N, Bekour D, Khider I, Slimani S, Ladjouze-Rezig A. Juvenile angio-Behcet's disease: Report of 3 caseszCImlcaI Rheumatology. 2013;1):5136.

200. Lepore N, Cashin M, Bartley D, Ardelean DS. Atypical monoarthritis presentation in children with ohgoartmulamuvem% idiopathic arthritis: a case series. Pediatr.
2017;15(1):2. rD

201. LequangT, Aliu E. eP171: Family of three with truncating pathogenic variant in NFIA leading to central nervous systemgand urinary tract defects. Genetics in
Medicine. 2022;24(3 Supplement):5104.

202. LiJ,LuQ, Yul,Ji M, Lu L. Osteoarticular manifestations as initial symptoms of WD with novel compound heterozygot&mutatlons in the ATP7B gene: a case report.
Translational Pediatrics. 2021;10(4):1026-33.

" 191810

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

o3
Page 51 of 61 BMJ Open =5
oo
Ch
203.  Liu PI, Liu GC, Tsai KB, Lin CL, Hsu JS. Intraspinal clear-cell meningioma: case report and review of literature. Surg Néjg)l 2005;63(3):285-8; discussion 8.
; 204. Logan CA, Tepolt FA, Kocher SD, Feroe AG, Micheli LJ, Kocher MS. Symptomatic Discoid Meniscus in Children and A&j@scents A Review of 470 Cases. J Pediatr
3 Orthop. 2021;41(8):496-501. gg
4 205.  Logan LR, Neville C, Turk MA. The use of a shoe lift for the treatment of pain and apparent leg length discrepancy ingpdiatric hemiparesis: A case report. PM and R.
5 2010;1):5147-S8. 25
6 206.  Lolekha R, Chanthavanich P, Limkittikul K, Luangxay K, Chotpitayasunodh T, Newman CJ. Pain: a common symptom Bﬁ'&&uman immunodeficiency virus-infected Thai
7 children. Acta Paediatr. 2004;93(7):891-8. sl 9
8 207.  LulY, Tang XY, Luo GJ, Tang MJ, Liu Y, Yu XJ. Pyogenic arthritis, pyoderma gangrenosum, and acne syndrome in a Ch‘ﬁ@se family: A case report and review of
9 literature. World Journal of Clinical Cases. 2021;9(22):6393-402.
1(1) 208. Luhmann SJ, Rich MM, Schoenecker PL. Painful idiopathic rigid flatfoot in children and adolescents. Foot Ankle Int. %)BO ;21(1):59-66.
12 209. LuthiF, Eggel Y, Theumann N. Premature epiphyseal closure in an adolescent treated by retinoids for acne: an unusg cause of anterior knee pain. Joint Bone
13 Spine.2012;79(3):314-6. 2 S
14  210.  Lyback CO, Lehto MU, Hamalainen MM, Belt EA. Patellar resurfacing reduces pain after TKA for juvenile rheumatom{,‘e@—thrltls Clin Orthop. 2004(423):152-6.
15 211. Macdonald C. Dynamic clinical decision making in a patient centered model-case example in pediatric orthopaedic mﬁnual therapy. Manual Therapy. 2016;25:e81.
16  212.  Maj MK, Ar AH, Faisal SA, Ahmad J, Das S. An 11-year-old girl presenting with chronic knee pain: a case report with g‘gnostm dilemma. Acta Medica (Hradec
17 Kralove). 2010;53(4):247-9. o
18 213.  Majumder A. Pediatric pigmented villonodular synovitis: A diagnostic challenge. Indian Journal of Pathology and Mu;rgblology 2018;61(5):560-S1.
19 214, MalecL. Progressive knee pain in a patient with severe FVII deficiency secondary to intraosseous bleeding. Haemo@fﬁa 2019;25(Supplement 2):46.
3(1) 215.  Mardanpour K, Rahbar M. Calcaneal osteosarcoma; a case report. Iranian Journal of Medical Sciences. 2008;33(2): 1253,
2 216.  Mariani M, Mascello D, Mazza O, Crostelli M. Arthroscopic tensioning of medial retinaculum in adolescent patients a%ected by chronic patellar instability. Journal of
53  Orthopaedics and Traumatology. 2013;1):569. -rD
24 217. MaruT, ImanishiJ, Torigoe T, Saita K, Kadono Y, Yazawa Y. Navigation-assisted surgery for chondroblastoma arlsméﬁn:the femoral head: A case report. International
25  Journal of Surgery Case Reports. 2020;70:8-12.
26  218. MasieroS, Carraro E, Sarto D, Bonaldo L, Ferraro C. Healthcare service use in adolescents with non-specific musculd@@letal pain. Acta Paediatr. 2010;99(8):1224-8.
;é 219. Maslon A, Jozwiak M, Pawlak M, Modrzewski T, Grzegorzewski A. Hip joint pain in spastic dislocation: aetiological agJects Dev Med Child Neurol. 2011;53(11):1019-
23. o
;g 220. Matava MJ, Patton CM, Luhmann S, Gordon JE, Schoenecker PL. Knee pain as the initial symptom of slipped capital ﬁagworal epiphysis: an analysis of initial
31 presentation and treatment. J Pediatr Orthop. 1999;19(4):455-60. o N
32 221.  Mattila KA, Aronniemi J, Salminen P, Rintala RJ, Kyrklund K. Intra-articular venous malformation of the knee in chlldspen magnetic resonance imaging findings and
33 significance of synovial involvement. Pediatr Radiol. 2020;50(4):509-15. & “"
34 222. Mauro A, Sottile R, Mellos A. Four case reports about benign and malignant tumors with osteoarticular symptomatol@gy at onset: Acute lymphoblastic leukemia,
35 osteoid osteomas, ewing sarcoma, pigmented villonodular synovitis. Pediatric Rheumatology Conference: 25th European Paealatrlc Rheumatology Congress, PReS.
36 2018;16(Supplement 2). s
37 223.  Mauro A, Sottile R, Mellos A. Osteoarticular manifestations of haematological diseases: Three case reports on sickle sl anemia, hemophilia a and beta thalassemia
38 minor. Pediatric Rheumatology Conference: 25th European Paediatric Rheumatology Congress, PReS. 2018;16(Supplement 2)-3?
4313 224.  May CJ, Bixby SD, Anderson ME, Kim YJ, Yen YM, Millis MB, et al. Osteoid Osteoma About the Hip in Children and Ado;ni?scents J Bone Joint Surg Am.
M 2019;101(6):486-93. @
0
42 @
ji For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml _g
45


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Adoo Aq |

225.  McKinnon C, Morgan P, Antolovich G, Harvey A. Pain prevalence and characteristics in children with cerebral palsy dyskinesia. Developmental Medicine and
Child Neurology. 2020;62(Supplement 2):47.
226. Mehdinasab SA, Sarrafan N, Alvavinejad P. Osteoid osteoma of the patella presenting as chronic anterior knee pain
Pakistan Journal of Medical Sciences. 2010;26(2):490-3.

227. Menge TJ, Looney CG. Medial malleolar stress fracture in an adolescent athlete. J Foot Ankle Surg. 2015;54(2):242-
228. Messia V, Pardeo M, Celani C, Moneta GM, Caiello I, Marucci G, et al. An atypical case of sting-associated vasculop
Rheumatology Conference: 25th European Paediatric Rheumatology Congress, PReS. 2018;16(Supplement 2).

229.  Messner K, Maletius W. The long-term prognosis for severe damage to weight-bearing cartilage in the knee: a 14-y
young athletes. Acta Orthop Scand. 1996;67(2):165-8.

230. Miettunen P, Stephenson SL, Haider S, Moorjani V, Anderson RP. Use of intravenous pamidronate in pediatric Ieuket%‘rﬁa patients with osteonecrosis (ON) resulted in
reduced pain, stabilization of on lesions, and avoidance of arthroplasty. Pediatric Rheumatology Conference: 27th Europeargl%xedlatrlc Rheumatology Congress, PReS.

W

uo T08280-£28z-uadolw

e report and review of the literature.

QU"

gﬁﬂlpm

with onset in infancy (SAVI). Pediatric

linical and radiographic follow-up in 28

el sn |
Z 19q0100

2021;19(SUPPL 1). m
231.  Miltner O, Siebert CH, Schneider U, Niethard FU, Graf J. Patellar hypertension syndrome in adolescence: a three- yeagollow up. Arch Orthop Trauma Surg.
2003;123(9):455-9. ag

232.  Mir NA, Baba AN, Maajid S, Badoo AR, Mir GR. Osteoblastoma of body of the talus--Report of a rare case with atyplma&radlologlcal features. J Foot Ankle Surg.

2010;16(2):e24-6. 3 S

233.  Miro J, de la Vega R, Tome-Pires C, Sanchez-Rodriguez E, Castarlenas E, Jensen MP, et al. Pain extent and function n::y@uth with physical disabilities. J Pain Res.
> =

2017;10:113-20. RS
234.  Miyazaki T, Uchida K, Yayama T, Nakajima H, Honjoh K, Itoh H, et al. Chondroblastoma of the distal femur resected B\? gh a small fenestra via computed
tomography navigation and endoscopy: a case report. ] Med Case Reports. 2013;7:164. el

235. Moore KM, Papadomanolakis-Pakis N, Lew J, Li L, Leifso K. Child with 3-year history of joint pain and swelling. Can F§m Physician. 2020;66(11):820-3.

236.  Morris GB, Goldman FD. Osteoid osteoma causing subtalar joint arthralgia: a case report. J Foot Ankle Surg. 2003;42{2):90-4.

237.  Mortensen AJ, Groundland JS, Tomasevich KM, Hobson TE, Randall RL, Aoki SK. Ischial osteoid osteoma: A cause of ?;ii%rswtent hip pain in an adolescent patient with
bilateral femoroacetabular impingement. Radiol Case Rep. 2021;16(5):1037-41. "’.g

238.  Motsis E, Vasiliadis HS, Xenakis TA. Intraarticular synovial lipoma of the knee located in the intercondylar notch, be’gN@en ACL and PCL: a case report and review of
the literature. Knee Surg Sports Traumatol Arthrosc. 2005;13(8):683-8.

239.  Moukoko D, Henric N, Gouron R, Peyronnet A, Bin K. Surgical Treatment of Subfibular Ossicle in Children: A Retrosp@q—}we Study of 36 Patients with Functional
Instability. J Pediatr Orthop. 2018;38(9):e524-e9. 3~

240. Muramatsu K, Iwanaga R, Sakai T. Synovial hemangioma of the knee joint in pediatrics: our case series and review 6.3 %erature Eur. 2019;29(6):1291-6.

241.  Muschol M, Drescher W, Petersen W, Hassenpflug J. Monarthritis of the pediatric knee joint: differential diagnosis af@r a thorn injury. Arthroscopy. 2004;20(8):865-
8.

242.  Naranje S, Mittal R. Cirsoid aneurysm of the synovium of knee: a very rare pathology. Arch Orthop Trauma Surg. 20092129(8):1081—3.

243.  Nayak S, Roberts S, Cunliffe M. Management of intractable pain from a chronic dislocated hip in an adolescent. Paedlgtr Anaesth. 2008;18(4):357-8.

244.  Nemcova D, Koskova E, Macku M, Brejchova |, Hoza J, Schiller M, et al. Chronic recurrent multifocal osteomyelitis (CRWIO) Clinical features and outcome in 21
Czech and Slovak children. Clinical and Experimental Rheumatology. 2011;29(2):391.

245.  Nevins LCE, Tenfelde AM. Lipoma Arborescens in a 10-Year-Old Boy. J. 2020;4(12):e20.00108.

246.  Ningegowda RV, Subramanian K, Suresh |. Chondroblastoma of the talus. J Foot Ankle Surg. 2013;52(5):673-7.

" 191810 153 siied

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 52 of 61


http://bmjopen.bmj.com/

Page 53 of 61 BMJ Open

oNOYTULT D WN =

247.  Novaczyk Z, Novacheck T, Barney C, Symons F, Boyer E. Does orthopedic surgery mitigate joint pain in individuals w erebral palsy? Developmental Medicine and
Child Neurology. 2020;62(SUPPL 3):9-10.

248.  Novais EN, Sankar WN, Wells L, Carry PM, Kim YJ. Preliminary Results of Multiple Epiphyseal Drilling and Autologou

0-£28¢-uadolw

301 ybEAdoo Aq |

ne Marrow Implantation for Osteonecrosis

of the Femoral Head Secondary to Sickle Cell Disease in Children. J Pediatr Orthop. 2015;35(8):810-5. g§
249.  Nwachukwu BU, McFeely ED, Nasreddine A, Udall JH, Finlayson C, Shearer DW, et al. Arthrofibrosis after anterior cg@&ate ligament reconstruction in children and
adolescents. J Pediatr Orthop. 2011;31(8):811-7. 53:%
250. Nwankwo HM, Olaosebikan H, Adelowo O. Juvenile dermatomyositis in a nigerian child. Clinical Rheumatology. 201§,@ S137.
251.  Oh|, Williams BR, Ellis SJ, Kwon DJ, Deland JT. Reconstruction of the symptomatic idiopathic flatfoot in adolescents%@d young adults. Foot Ankle Int.
D =

2011;32(3):225-32.
N

252.  Oshlyanska OA, Omelchenko LI, Ljudvik TA. Case of paraneoplastic arthritis in child. Pediatric Rheumatology. 2017; Im&gupplement 2):177-8.

253.  Pacey V, Adams RD, Tofts L, Munns CF, Nicholson LL. Proprioceptive acuity into knee hypermobile range in chlldrengvgh joint hypermobility syndrome. Pediatr.

2014;12:40. m g
254.  PaceyV, Tofts L, Adams RD, Munns CF, Nicholson LL. Exercise in children with joint hypermobility syndrome and kng’e@aln a randomised controlled trial comparing
exercise into hypermobile versus neutral knee extension. Pediatric rheumatology. 2013;11(1). o.%’.

255.  Padeh S, Passwell JH. Intraarticular corticosteroid injection in the management of children with chronic arthritis. Ar%‘nﬁtis and Rheumatism. 1998;41(7):1210-4.
256. Padhye B, Dalla-Pozza L, Little DG, Munns CF. Use of zoledronic acid for treatment of chemotherapy related osteon%cmms in children and adolescents: a
retrospective analysis. Pediatr Blood Cancer. 2013;60(9):1539-45.

257.  Paluska SA, McKeag DB. Progressive knee pain in a young football player. Phys Sportsmed. 2000;28(2):101-12.
258.  Papakonstantinou E, Lambrou M, Athanasiadis I, Laliotis N, Sidi V, Anastasiou A, et al. Symptomatic osteonecrosis uiEclilIdren undergoing chemotherapy for acute
lymphoblastic leukemia. Pediatric Blood and Cancer. 2014;2):5309.

259.  Park JH, Seo YM, Han SB, Kim KH, Rhim JW, Chung NG, et al. Recurrent macrophage activation syndrome since tod
positive juvenile ankylosing spondylitis. Korean J. 2016;59(10):421-4.

260.  Paruk IM, Pirie FJ, Motala AA. Rickets mimicker: A report of two cases of primary hyperparathyroidism in adolescen
Diabetes of South Africa. 2019;24(1):23-7.

261.  Patel B, Sardana VS. Wilson disease presenting as resistant rickets without fanconi syndrome. Annals of Indian Aca
262.  Perez LL, Perello CM, Artero AP, Espejo LV, Picon RC, Pomar NM. Haploinsufficiency of the A20: A diagnostic challe
European Paediatric Rheumatology Congress, PReS. 2018;16(Supplement 2).

263.  Pietrzak M. Diagnosis and management of atypical and persistent anterolateral knee pain in a 16-year-old triathletes z;h iterative process. Int J Sports Phys Ther.

o

2013;8(6):849-61. e Q

264.  Pilbury M, Clarke E, Taylor J, Watson P, Jobling A. Treat the arthritis, not just the chest. Rheumatology (United ng&po@) 2019;58(Supplement 4):1V21-1V2.
265.  Pill SG, Hatch M, Linton JM, Davidson RS. Chronic symptomatic os subfibulare in children. J Bone Joint Surg Am. 2013,@5(16) el115(1-6).

266. Pinto PR, Paredes AC, Pedras S, Costa P, Crato M, Fernandes S, et al. Sociodemographic, Clinical, and Psychosocial Characterlstlcs of People with Hemophilia in
Portugal: Findings from the First National Survey. TH Open. 2018;2(1):e54-e67.
267.  Poirot |, Laudy V, Rabilloud M, Roche S, Ginhoux T, Kassai B, et al. Prevalence of pain in 240 non-ambulatory children Wlth severe cerebral palsy. Annals of Physical
and Rehabilitation Medicine. 2017;60(6):371-5.

268.  Porter-Bishop L. 1 + 1=3: A family's experience of VWD. Haemophilia. 2010;4):152.

269.  Portin EB. A peculiar case of chronic ankle and wrist pain in a 7 year-old youth football player. Clinical Journal of Spor

‘6u!u
dny w

1

age in an adolescent boy with HLA B27

L%,ueu
rRu.IQ'USdO_[LU

7—Journal of Endocrinology, Metabolism and

y of Neurology. 2019;22(SUPPL 1):5S53-54.
Pediatric Rheumatology Conference: 25th

uqoeﬁémﬁw!s mie ‘b
eunfbug/ujoa

JIISPE]

edicine. 2021;31(2):e56.

" 191810 gg sired

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open Page 54 of 61

uadolw

270.  Pouliquen JC, Duranthon LD, Glorion C, Kassis B, Langlais J. The too-long anterior process calcaneus: A report of 39 s in 25 children and adolescents. Journal of

Pediatric Orthopaedics. 1998;18(3):333-6.
271.  Pountney T. Effectiveness of botulinum toxin in the management of hip pain for non ambulant children with cerebr;

‘ApAdoo Aq [

|
8880

_Szgz_

alsy. Physiotherapy (United Kingdom).

2011;1):e51017-eS8. =

272.  Pourbordbari N, Jensen MB, Olesen JL, Holden S, Rathleff MS. Bio-psycho-social characteristics and impact of muscg@&keletal pain in one hundred children and
adolescents consulting general practice. BMC Prim Care. 2022;23(1):20. §‘B

273.  Poutoglidou F, Metaxiotis D, Mpeletsiotis A. Pigmented Villonodular Synovitis of the Knee Joint in a 10-Year-Old Pa gegt Treated With an All-Arthroscopic
Synovectomy: A Case Report. Cureus. 2020;12(12):e11929. 6

274.  Powell M, Seid M, Szer IS. Efficacy of custom foot orthotics in improving pain and functional status in children with gjvze nile idiopathic arthritis: a randomized trial.
Journal of rheumatology. 2005;32(5):943-50. N

275.  Prakash J, Agnihotri A, Jaiswal Y, Mehtani A. A very rare cause of chronic foot pain in a child: metatarsal tubercular gsf;omyelltls BMJ Case Rep. 2014;18:18.
276.  Prigent M, Brochard S, Thepaut M, Lefevre C, Le Nen D, Cornic T, et al. Programmed amputation on a teenager: Wha‘tgqnd of preparation for what outcome? Annals

of Physical and Rehabilitation Medicine. 2016;59(Supplement):e12. > >
277.  PybusRL, Sims J, Wood M, Tahir N, Zamvar V. Inflammatory bowel disease and takayasu arteritis: A case report. Pe&%rlc Rheumatology Conference: 26th
European Paediatric Rheumatology Congress: Part. 2020;18(SUPPL 2). QD-

278. Rao A, Pryor J, Otero J, Posa M. Persistent Atraumatic Knee Pain in a Teenage Female with Bony Protuberance Secog’d:ihary to Hook-Shaped Osteochrondroma. Case
Rep Pediatr. 2021;2021:3088992.

279. Rao R, Majlessipour F, Ziring D, Baca N. Metastatic ewing sarcoma in a patient with Crohn's disease treated with us
Conference. 2020;67(SUPPL 2).

280. Rathleff MS, Roos EM, Olesen JL, Rasmussen S, Arendt-Nielsen L. Lower mechanical pressure pain thresholds in fe
syndrome. J Orthop Sports Phys Ther. 2013;43(6):414-21.

281.  Rathleff MS, Samani A, Olesen JL, Roos EM, Rasmussen S, Christensen BH, et al. Neuromuscular activity and knee ki
pain. Med Sci Sports Exerc. 2013;45(9):1730-9.

282.  Rathleff MS, Holden S, Straszek CL, Olesen JL, Jensen MB, Roos EM. Five-year prognosis and impact of adolescent k

numab. Pediatric Blood and Cancer

éu v QU!UI

adolescents with patellofemoral pain

SBuiul

atics in adolescents with patellofemoral

> .rwg uadofuuey/ By us

wgs pue
/U0 2’

pain: a prospective population-based cohort

study of 504 adolescents in Denmark. BMJ Open. 2019;9(5):e024113. ;7'0
283.  Rathleff MS, Rathleff CR, Olesen JL, Rasmussen S, Roos EM. Is Knee Pain During Adolescence a Self-limiting Condltlo:@?:_.Prognosis of Patellofemoral Pain and Other
Types of Knee Pain. Am J Sports Med. 2016;44(5):1165-71. S3
284.  Raza A, Kailash K, Malviya A. Rare cause of hip pain in a young girl. BMJ Case Rep. 2014;09:09. 3 N

285. Remesal A, Merino R, Yague J, Garcia-Consuegra J, Arostegui JI. Somatic p.G307V NLRP3 mutation associated with a::rmderate case of CINCA patient. Clinical and
Experimental Rheumatology. 2011;29(2):400. &

286.  Rethlefsen SA, Hanson AM, Wren TAL, Kay RM. Calcaneal Sliding Osteotomy Versus Calcaneal Lengthening Osteotomtfor Valgus Foot Deformity Correction in
Children with Cerebral Palsy. Journal of Pediatric Orthopaedics. 2021;41(6):e433-e8.

287. Riaz O, Boyce Cam N, Shenolikar A. An osteochondral lesion in the distal fibula: a case report. Foot ankle spec. 2012; 5%5) :394-6.

288.  Richard H, Nguyen D, De La Rocha A, Podeszwa D. Reduced pain, improved functioning and psychological symptoms fﬂ’éllowmg adolescent hip preservation surgery.
Journal of Pain. 2014;1):5110.
289. Rodrigo C, Atukorala I. Delay in diagnosis of generalized miliary tuberculosis with osseo-articular involvement: A case meport Journal of Medical Case Reports.
2011;5 (no pagination).

290. Roth J, Scheer |, Kraft S, Keitzer R, Riebel T. Uncommon synovial cysts in children. Eur J Pediatr. 2006;165(3):178-81.

led

"|1818I0 18

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

o3
Page 55 of 61 BMJ Open =5
23
291. Rukavinal, Mortier G, Van Laer L, Frkovic M, Dapic T, Jelusic M. Mutation in the type Il collagen gene (COL2AI) as a< §se of primary osteoarthritis associated with
; mild spondyloepiphyseal involvement. Semin Arthritis Rheum. 2014;44(1):101-4. ?g
3 292.  Ryan MM, Fredericson M, Vasudevan JM. Sacral osteoid osteoma presenting as leg pain in an adolescent athlete: A%@e report. PM and R. 2012;1):5263.
4 293.  Sahin N, Durmus HS, Pinarbasi AS, Gunduz Z, Poyrazoglu MH, Karaman ZF, et al. A rare cause of joint pain: Synovial §d8mangioma. Pediatric Rheumatology.
5 2017;15(Supplement 2):183. 25
6 294.  Salvati P, Callegari S, Tripodi G, Michelis MB, Boero S, Lorini R, et al. PReS-FINAL-2092: Bone marrow cells (BMC) adafdfé to platelet-rich plasma (PRP) for treatment
7 of bone degenerative processes in JIA patients: Follow-up of 2 cases. Pediatric Rheumatology Conference: 20th Pediatric Rhfg:@’natology European Society, PReS Congress
8 Ljubljana Slovenia Conference Publication:. 2013;11(SUPPL. 2). 6
9 295.  Salzman AL, Hoffer FA, Burns JC. Chronic hip pain and limp in a 3-year-old girl. Rev Infect Dis. 1989;11(2):341-8. ii
1(1) 296. Sams RW, 2nd, Hray T. Chronic anterior knee pain after mild trauma in a sedentary adolescent. Developmental dys@ﬁla and dislocation of the patella. Am Fam
12 Physician. 2012;85(6):647-9. 5o
13 297.  Sanchis-Alfonso V, Villanueva-Garcia E. Localized pigmented villonodular synovitis as a rare cause of chronic anterol@@ral ankle pain in an equestrienne.
14  Arthroscopy. 2000;16(7):E15. > >
15 298.  Santora SD, Stevens PM, Coleman SS. Intraarticular loose bodies in the adolescent hip: results of treatment of thos@rBcognized late. J Pediatr Orthop.
16 1990;10(2):261-4. 58
17 299. Santos-Pereira R, Aleixo C, Oliveira M, Sarmento A, Santos M. Painful Nonunion after Missed Juvenile Tillaux Fractuﬁz’ggn an Athlete - Case Report and Description of
18 a3 New Fixation Technique. J. 2018;8(5):7-10. 55
19 300. Sarage AL, Gambardella GV, Fullem B, Saxena A, Caminear DS. Cuboid-navicular tarsal coalition: report of a small casgserles with description of a surgical approach
3(1) for resection. J Foot Ankle Surg. 2012;51(6):783-6. >\
2 301. Sasapu A, Casperson JB, Arcement CM, Gedalia A. Prolonged and persistent hip pain: report on two children. Clin P€d@tr (Phila). 2012;51(7):694-6.
53 302.  Schejbalova A, Havlas V, Trc T. Irreducible dislocation of the hip in cerebral palsy patients treated by Schanz prOX|m§I$emoraI valgus osteotomy. Int Orthop.
24  2009;33(6):1713-7. - cr
25  303. Schils JP, Andrish JT, Piraino DW, Belhobek GH, Richmond BJ, Bergfeld JA. Medial malleolar stress fractures in sever@gtlents review of the clinical and imaging
26  features. Radiology. 1992;185(1):219-21. :
27 304. Schuett DJ, Bomar JD, Pennock AT. Pelvic apophyseal avulsion fractures: A retrospective review of 228 cases. Journ% ef Pediatric Orthopaedics. 2015;35(6):617-23.
28 305.  Scott CP, Chowdhury N. The psychosocial impact of rehabilitation services as highlighted by the care of a patient Wlﬂu:nultlple epiphyseal dysplasia: A case report.
;g PM and R. 2017;9(9 Supplement 1):5202.
31 306. Sekiya JK, Martin RL, Lesniak BP. Arthroscopic repair of delaminated acetabular articular cartilage in femoroacetablﬁaﬁ|mp|ngement Orthopedics. 2009;32(9).
3 307 Shabir M, Arif M, Inam M. One stage surgery of Congenital Dislocation of Hip in children Of 2-5 years of age. JournachE Postgraduate Medical Institute.
33 2008;22(1):27-32.
34 308. Shah RS, Pavone L, Keen M. Finicky eating with autism spectrum disorder, an explanation for antalgic gait: A case rep@t PM and R. 2016;8(9 Supplement):S311-S2.
35 309. ShahS, Robinson E, Davis S, Tullis D, Beutler A. Thigh pain one can not stand. Clinical Journal of Sport Medicine. 2022,%2(2).e197 es8.
36 310. Sharma A, Palmieri M. Use of calmare therapy in treating amplified musculoskeletal pain syndrome (AMPS): A case re%_ort. Journal of Pain. 2017;18(4 Supplement
37 1):589. T
38 311, Shetty AK, Smith J, Willis RB, Gedalia A. Osteoid osteoma causing chronic hip pain in a child. J. 1997;3(6):346-8. 9?
4313 312.  Shiner EK, McLean T, Pang CS, Rouster-Stevens K. A 9-year-old girl with ankle, knee, and shoulder pain. Arthritis Care Ees (Hoboken). 2012;64(1):149-56.
41 313.  Shore BJ, Novais EN, Millis MB, Kim YJ. Low early failure rates using a surgical dislocation approach in healed Legg- Caliﬂe Perthes disease. Clin Orthop.
42  2012;470(9):2441-9. 5
ji For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml _g
45


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open Page 56 of 61

z-uadolw

1 ‘1q@mdoo AQ |

314. Shtarker H, Volpin G, Stolero J, Kaushansky A, Samchukov M. Correction of combined angular and rotational defor t@s by the Ilizarov method. Clin Orthop.
2002(402):184-95. &

315. Shukla S, Clarke AW, Saifuddin A. Imaging features of foot osteoid osteoma. Skeletal Radiol. 2010;39(7):683-9. <51§

316.  Singh JA, Williams CB, McAlister WH. Talo-patello-scaphoid osteolysis, synovitis, and short fourth metacarpals in sisgeg: A new syndrome? American Journal of
Medical Genetics. 2003;121 A(2):118-25. é S

317. SinghV, Green IJR, Krabak BJ. Chronic Knee Synovitis in an Adolescent Dancer. PM and R. 2010;2(6):573-5. R

1

318. Sink EL, Gralla J, Ryba A, Dayton M. Clinical presentation of femoroacetabular impingement in adolescents. J Pedlatg@rthop 2008;28(8):806-11.

319.  Sitati FC, Kingori J. Chronic bilateral heel pain in a child with sever disease: Case report and review of literature. Cas!s‘c’}ournal 2009;2(12) (no pagination).

320. Skelley NW, Papp DF, Lee RJ, Sargent MC. Slipped capital femoral epiphysis with severe vitamin D deficiency. Ortho%emdlcs 2010;33(12):921.

321. Smedbraten BK, Natvig B, Rutle O, Bruusgaard D. Self-reported bodily pain in schoolchildren. Scand J Rheumatol. 199827(4):273-6.

322. Somorjai N, Jong B, Draijer WF. Intra-articular plica causing ankle impingement in a young handball player: a case rga@t J Foot Ankle Surg. 2013;52(6):750-3.
323. Sornay-Soares C, Job-Deslandre C, Kahan A. Joint lavage for treating recurrent knee involvement in patients with JuWeglle idiopathic arthritis. Joint Bone Spine.
2004;71(4):296-9.

324.  Speirs JN, Shields TG, Morrison MJ, 3rd. Focal Periphyseal Edema: An Uncommon Cause of Adolescent Knee Pain: Aigport of Three Cases. JBJS case connect.
2019:9(3):0391. 58

325. Spencer-Gardner L, Bedi A, Stuart MJ, Larson CM, Kelly BT, Krych AJ. Ischiofemoral impingement and hamstring dysﬁiaction as a potential pain generator after
ischial tuberosity apophyseal fracture non-union/malunion. Knee Surg Sports Traumatol Arthrosc. 2017;25(1):55-61. 5>
326. Sperotto F, Brachi S, Pittoni M, Seguso M, Vittadello F, Zulian F. Musculoskeletal pain in schoolchildren across pubecftﬁA 3-year follow-up study. Annals of the
Rheumatic Diseases Conference: Annual European Congress of Rheumatology of the European League Against Rheumatism>EEJLAR. 2013;72(SUPPL. 3).

327. Sperotto F, Brachi S, Vittadello F, Zulian F. Musculoskeletal pain in schoolchildren across puberty: a 3-year foIIow-u@gudy. Pediatr. 2015;13:16.

328.  Stanton RP, Malcolm JR, Wesdock KA, Singsen BH. Reflex sympathetic dystrophy in children: an orthopedic perspecﬁ@z. Orthopedics. 1993;16(7):773-9; discussion

wi

9. Qs
329. Steel D, Kirkman MA, Thompson DNP, Aquilina K. Open thoracic anterolateral cordotomy for pain relief in children: %ggport of 2 cases. Journal of Neurosurgery:
Pediatrics. 2017;20(3):278-83. ” g

330. Stein MT, Gottsegen D, Blasco PA, Wolraich M, Hennessy MJ. Chronic hip pain in a boy with mental retardation and=cerebra| palsy. J Dev Behav Pediatr. 2010;31(3
Suppl):S86-91.

331.  Stein MT, Gottsegen D, Blasco PA, Wolraich M, Hennessy M. Chronic hip pain in a boy with mental retardation and Segebral palsy. J Dev Behav Pediatr.
2005;26(2):152-7. 3~

332.  Styles LA, Vichinsky EP. Core decompression in avascular necrosis of the hip in sickle-cell disease. Am J Hematol. 19@%2(2) 103-7.

333.  Su YP, Wang MNH, Chang WN. Slotted acetabular augmentation in the treatment of painful residual dysplastic hlpsw@dolescents and young adults. Journal of the
Formosan Medical Association. 2008;107(9):720-7.

334.  Suh YM, Choi JY, Chun KA, Suh JS. Late Onset Osteonecrosis of the Proximal Phalanx of the Great Toe in a Child. J FootzAnkIe Surg. 2016;55(5):1018-20.

335.  Sulko J. Diagnostic difficulties: chronic recurrent multifocal osteomyelitis and lymphoma. One or two diseases? J Pedla'tr Orthop B. 2013;22(2):170-4.

336.  Suzuki S, Kasahara Y, Seto Y, Futami T, Furukawa K, Nishino Y. Arthroscopy in 19 children with Perthes' disease. Pathoﬁ)glc changes of the synovium and the joint
surface. Acta Orthop Scand. 1994;65(6):581-4.

337. SyuS, Story C, Waldron SR, Steele RW. Bone Pain in a Preadolescent Girl. Clinical Pediatrics. 2018;57(4):494-7.
338.  Szer S, Taylor E, Steere AC. The long-term course of Lyme arthritis in children. N Engl J Med. 1991;325(3):159-63.

339. Tanir G, Tufekci SB, Tuygun N. Presentation, complications, and treatment outcome of brucellosis in Turkish children.®Pediatr Int. 2009;51(1):114-9.

119184 153 Slied

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

Page 57 of 61 BMJ Open

oNOYTULT D WN =

. 1993;13(6):713-6.
sh, English]. Turkiye Fiziksel Tip ve

340. Tenuta J, Shelton YA, Miller F. Long-term follow-up of triple arthrodesis in patients with cerebral palsy. J Pediatr Or;
341. Tezel N, Hasturk AB, Karagun E, Cakar N, Cakci FA. Psoriatic erythroderma associated with rickets: A case report. [T
Rehabilitasyon Dergisi. 2013;1):380.

342. Thomas G, Greig M. Rehabilitation and successful return to play of a 17-year old elite soccer player with juvenile os
of the knee: A case report. Res Sports Med. 2020:1-10.

343.  Timm NL, Grupp-Phelan J, Ho ML. Chronic ankle morbidity in obese children following an acute ankle injury. Arch Péd'i&tr Adolesc Med. 2005;159(1):33-6.

344. Tippett SR. Referred knee pain in a young athlete: A case study. Journal of Orthopaedic and Sports Physical Therapyg 994;19(2):117-20.

345.  Tiwari V, Gamanagatti S, Mittal R, Nag H, Khan SA. Correlation between MRI and hip arthroscopy in children with Lé&@Calve Perthes disease. Musculoskelet Surg.
2018;102(2):153-7. 3 %

346. Tobias JH, Deere K, Palmer S, Clark EM, Clinch J. Joint hypermobility is a risk factor for musculoskeletal pain during %@escence: findings of a prospective cohort
study. Arthritis Rheum. 2013;65(4):1107-15. >
347. Tompkins M, Hamann JC, Diduch DR, Bonner KF, Hart JM, Gwathmey FW, et al. Preliminary results of a novel smgle%@ge cartilage restoration technique:
Particulated juvenile articular cartilage allograft for chondral defects of the patella. Arthroscopy - Journal of Arthroscopic argiglelated Surgery. 2013;29(10):1661-70.
348. Tonsoline PA. Chronic adductor tendinitis in a female swimmer. J Orthop Sports Phys Ther. 1993;18(5):629-33. o.%’.

349. Toro G, Bianco M, Toro A, Calabro G, Mozzillo S, Gimigliano F, et al. Neglected fragility hip fracture in cerebral paIsyQGBteoporosm International.
2017;28(Supplement 1):5268-59.
350. Trager RJ, Billham JF. Conservative Management and Serial Magnetic Resonance Imaging in an Athlete with Radlograémcally Unstable Juvenile Osteochondritis
Dissecans of the Knee: Case Report. SN Comprehensive Clinical Medicine. 2020;2(8):1229-35. Sv
351. Tripathy SK, Aggarwal A, Patel S, Goyal T, Priya N. Neglected Hoffa fracture in a child. ) Pediatr Orthop B. 2013; 22(4E§9 43,

352.  Tripathy SK, Swaroop S, Velagada S, Priyadarshini D, Das RR, Satpathy AK, et al. Response to Zoledronic Acid Infusmﬁ"@ Children With Fibrous Dysplasia. Frontiers in
Pediatrics. 2020;8. -
353.  Tsimicalis A, Boitor M, Ferland CE, Rauch F, Le May S, Carrier JI, et al. Pain and quality of life of children and adolesé%ru:s with osteogenesis imperfecta over a
bisphosphonate treatment cycle. Eur J Pediatr. 2018;177(6):891-902. 32

354.  Turati M, Bigoni M, Omeljaniuk RJ, Griffet J, Zatti G, Courvoisier A. Pediatric navicular dorsal osteochondroma: a rar gase of navicular-cuneiform impingement. J
Pediatr Orthop B. 2019;28(6):602-6. 97'3
355.  TuzunerS, Aydin AT. Arthroscopic removal of an osteoid osteoma at the talar neck. Arthroscopy. 1998;14(4):405-9.~ =

356. Ukarapong S, Ganapathy SS, Haidet J, Berkovitz G. Childhood hypophosphatasia with homozygous mutation of ALPIS—éndocr Pract. 2014;20(10):e198-201.

357. UluK, Karadag SG, Baglan E, Kavrul Kayaalp G, Otar Yener G, Cakan M, et al. Chronic nonbacterial osteomyelitis: Cligical characteristics, therapy, and outcome in
Turkish pediatric patients. Pediatric Rheumatology Conference: 27th European Paediatric Rheumatology Congress, PReS. 2@,@19(SUPPL 1).

358. Umrani S, Al-Mufargi Y. Osteosarcoma of the Proximal Femur Mimicking Septic Arthritis of the Hip: A diagnostic dllenﬁha Sultan Qaboos Univ Med J.
2018;18(4):e545-e8.

359. Unadkat M, Migowa A. Rheumatic symptoms as the first manifestations of underlying systemic disorders. Rheumatolqu (United Kingdom). 2021;60(SUPPL 5):v31-
v2.
360. Uwaezuoke SN, lloanus NI, Okafor HU. Osgood-Schlatter's disease in a Nigerian male adolescent: A case report and Iltwerature review. Current Pediatric Research.
2014;18(1):18-20.
361. van Straalen JW, van Stigt Thans M, Wulffraat NM, de Roock S, Swart JF. A diagnostic prediction model for separatingliuvemle idiopathic arthritis and chronic
musculoskeletal pain syndrome. J Pediatr. 2022;20:20.

hondritis dissecans trochlear groove lesion

§) |g@|ow S 0BHAdoo Aq |
uo g)gzgogjzgz-uado[w

1

0

11

‘

6

1w
/

JISPE)

led

" 1191810 1S

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open Page 58 of 61

doo Aq |
uadolw

362. VijayanV, Moran R, Elder ME, Sukumaran S. Acute-onset opioid-induced hyperalgesia in a child with juvenile |d|0p&§fﬁ: arthritis. Journal of Clinical Rheumatology.

2012;18(7):349-51. N
363. Villalba J, Sanchez J, Penalver JM. Treatment of osteochondritis dissecans of the patella in adolescents with nanofra@@red autologous matrix-induced
chondrogenesis (NAMIC): A report of five cases. Knee. 2021;30:157-62. =

364.  Vukic V, Vidovic M, Harjacek M, Lamot L. The art of recognizing pain amplification syndrome in children. Archives ogfisease in Childhood. 2021;106(SUPPL 2):A188.
365. Waisel D, Boretsky K. Successful popliteal-sciatic block in a girl with Ehlers-Danlos, hypermobility-type. Regional Aneﬁ%eya and Pain Medicine Conference: 41st
Annual Regional Anesthesiology and Acute Pain Medicine Meeting of the American Society of Regional Anesthesia and Pamd\&dlcme ASRA. 2016;41(5).

366. Wang KK, Glenn RL, Adams DM, Alomari Al, Al-lboraheemi A, Anderson ME, et al. Surgical Management of Flbroad|p8s§VascuIar Anomaly of the Lower Extremities. J

Pediatr Orthop. 2020;40(3):e227-e36. ;1):)

367. Wangs, Chen L, YuJ, Zhang C, Huang JZ, Wang X, et al. Mid-term Results of Subtalar Arthroereisis with Talar-Fit Im@_a@t in Pediatric Flexible Flatfoot and Identifying
the Effects of Adjunctive Procedures and Risk Factors for Sinus Tarsi Pain. Orthop Surg. 2021;13(1):175-84. o

368. Ward LM, Rauch F, Travers R, Roy M, Montes J, Chabot G, et al. Osteopathia striata with cranial sclerosis: clinical, ra@@logical, and bone histological findings in an
adolescent girl. Am J Med Genet A. 2004;129A(1):8-12. > >

369.  Washington CH, Oberdorfer P. A 5-year-old boy with miliary and osteoarticular tuberculosis. BMJ Case Rep. 2014;2&28.

370. Watanabe S, Takahashi T, Fujibuchi T, Komori H, Kamada K, Nose M, et al. Synovial hemangioma of the knee joint |@ai°3§> -year-old girl. J Pediatr Orthop B.
2010;19(6):515-20. 3 g

371. Watters A, Smurawa T. Not your typical groin strain. Clinical Journal of Sport Medicine. 2015;25(2):e34. 5'3

372.  Wei D, Wang T. Gorham-stout syndrome (vanishing bone disease): A case of a rare entity. American Journal of CllnrcaEPathoIogy 2018;150(Supplement 1):525-S6.
373.  Wells L, Hosalkar HS, Crawford EA, Agrawal N, Goebel J, Dormans JP. Thorough debridement under endoscopic wsuﬁlczatlon with bone grafting and stabilization for

femoral head osteonecrosis in children. Journal of Pediatric Orthopaedics. 2009;29(4):319-26. g) O

374.  Westbom L, Rimstedt A, Nordmark E. Assessments of pain in children and adolescents with cerebral palsy: a retros@otlve population-based registry study. Dev Med
Child Neurol. 2017;59(8):858-63. : cr

375.  Widhalm HK, Seemann R, Hamboeck M, Mittlboeck M, Neuhold A, Friedrich K, et al. Osteoarthritis in morbidly obesg‘ghlldren and adolescents, an age-matched
controlled study. Knee Surg Sports Traumatol Arthrosc. 2016;24(3):644-52. 2.9

376.  Wiegerinck JI, Zwiers R, Sierevelt IN, van Weert HC, van Dijk CN, Struijs PA. Treatment of Calcaneal Apophysitis: walgaﬁd See Versus Orthotic Device Versus Physical
Therapy: a Pragmatic Therapeutic Randomized Clinical Trial. Journal of pediatric orthopedics. 2016;36(2):152-7.

377. Wobma H, Jaramillo D, Imundo L. When Local Bone Pain Is Just the Tip of the Iceberg-A Case Report of Three Patlerﬁ-si\Nlth Chronic Multifocal Recurrent
Osteomyelitis and Some Red Flags to Help Make the Diagnosis. Front. 2019;7:407.

378.  Wong M, Chung CH, Ngai WK. Hip pain and childhood malignancy. Hong Kong Med. 2002;8(6):461-3.
379. Wong CK. Bipartite patella in a young athlete. J Orthop Sports Phys Ther. 2009;39(7):560.

380. Wong C, Westphall I, Michelsen JS. Measuring Effects on Pain and Quality of Life after Abobotulinum Toxin A Imectm@ in Children with Cerebral Palsy. Toxins
(Basel). 2022;14(1):05.
381. YiRB, Gong HL, Arthur DT, Wen J, Xiao S, Tang ZW, et al. Synovial chondromatosis of the hip joint in a 6 year-old chiIdU,A case report. World j. 2022;10(2):685-90.
382. Yokouchi M, Nagano S, Shimada H, Nakamura S, Setoguchi T, Kawamura |, et al. Early complete remission of osteoid osteoma with conservative medical
management. Pediatric Reports. 2014;6(1):16-8. m

383. Yoshida GJ, Fuchimoto Y, Osumi T, Shimada H, Hosaka S, Morioka H, et al. Li-Fraumeni syndrome with simultaneous oﬁteosarcoma and liver cancer: increased
expression of a CD44 variant isoform after chemotherapy. BMC Cancer. 2012;12:444.

384. VYuill EA, Macintyre IG. Posterior tibialis tendonopathy in an adolescent soccer player: a case report. J Can ChlropractltgAssoc 2010;54(4):293-300.

9

" 'salbojou
Te Ggoe ‘L

9AIU

19}

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

Page 59 of 61 BMJ Open

APAdoo Aq |
zgz-uado[w

385.  Yuldashev AJ, Shin CH, Kim YS, Jang WY, Park MS, Chae JH, et al. Orthopedic Manifestations of Type | Camurati-Eng nn Disease. Clin. 2017;9(1):109-15.

; 386. ZhangT, Huangs$, Xu S, Li H, He X, Zhang F. Clinical outcomes of arthroscopic synovectomy for adolescent or youngﬁ@lt patients with advanced haemophilic
3 arthropathy. Experimental Ther. 2018;16(5):3883-8. §'§
4 387. ZhuY, LiL, Zhou L, Mei H, Jin K, Liu K, et al. A novel mutation leading to elongation of the deduced alphal(X) chain fstlts in Metaphyseal Chondrodysplasia type
5 Schmid. Clin Chim Acta. 2011;412(13-14):1266-9. 25
6 3
7 e 9
8 23
9 3%
10 TN
11 AN
12 So
(=g ®]
13 23
14 ) o
15 Q%
16 22
17 o)
3
18 53
19 as
20 >3
21 =3
22 S
: ;0
Q3
25 3:'
26 2=
3
27 ga
28 23
29 35
>
30 33
31 gl\.)
32 (.—D'S
33 ] ;,:
34 c
]
35 2
36 z
37 =
38 E
39 =
40 &
41 o
42 o
)
Zi For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml =
45


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

S2 Table: The 124 conditions found in this review, and whether or not they were associated with

the ICD-11 chronic pain manifestation code

Condition

Was there an ICD-11
manifestation code for
chronic pain available?

Acute lymphoblastic leukaemia

Yes

Persistent ankle pain subsequent to a strain or sprain No
Coeliac disease No
Cerebral Palsy. This also includes pain subsequent to surgical No
interventions relating to Cerebral Palsy

Cystic Fibrosis No
Persistent hip pain due to femoroacetabular impingements Yes
Fibrous dysplasia. This includes both mono-ostotic and polyostotic. No
Haemophilia including FVII deficiency No
Persistent hip pain due to developmental (congenital) hip dysplasia No
Inflammatory arthropathies. These include Ankylosing Spondylitis or No
undifferentiated Spondyloarthropathy

Inguinal hernia No
Joint instability, including hip, knee, patella or ankle Yes
All types of Juvenile idiopathic arthritis. This includes oligoarthritis, Yes
polyarthritis, systemic, psoriatic arthritis, enthesitis-related and
undifferentiated

Lyme Arthritis Yes
All types of Muscular Dystrophy. This includes Duchene, Becker, No
fascioscapulohumeral, limb girdle, myotonic.

Musculoskeletal pain. This includes primary, idiopathic and chronic No
widespread pain (Juvenile fibromyalgia).

Neurofibromatosis Type 1 No
Dysplasia. This includes conditions such as osteoarthritis with Yes
spondyloepiphyseal involvement (mutation of type Il collagen gene,

COL2AI, Skeletal dysplasia and open physes, Protusio acetabulae

Multiple epiphyseal dysplasia Spondyloepimetaphyseal dysplasia, BUT
EXCLUDES High or low bone mass or low bone dyspasias"

Osteomyelitis, including brodies abscess No
Persistent anterior knee pain due to patellofemoral pain syndrome and | Yes
chondromalacia patellae

Henoch-Schoenlein Purpura No
Spinal Muscular Atrophy Yes
Persistent lower limb pain subsequent to limb amputation No
Von Willebrand disorder No
Stress fracture No
Arteriovenous Malformation No
Talipes Equinovarus No
Brucellosis No
Hyperimmunoglobulin D Syndrome No
Hyperparathyroidism, including primary hyperparathyroidism No
High bone mass dysplasia. This includes Osteopetrosis tarda, No
Melorheostosis (mesenchymal dysplasia), Camurati-Engelmann (Type

1), Osteopathia striata but EXCLUDES general Dysplasia or low bone

mass

Philadelphia chromosome-positive CML No
PIK3CA-related disorder No
Scurvy No
Slipped capital femoral epiphysis No
Spina Bifida No
Cryopyrin-associated periodic syndrome No
Dermatomyositis No
Ewing Sarcoma No
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Fibroadipose vascular anomaly (FAVA) No
Ganglion No
Klippel-Trenaunay syndrome (vascular malformation) No
Legg-Calve-Perthes Disease No
Liposynovitis prepatellaris (Hoffa's syndrome) No
Myopathy No
Osteogenesis imperfecta No
Osteoid osteoma No
Restless leg syndrome No
Disorders of the meniscus. This includes symptomatic discoid Yes
meniscus, meniscocapsular separation and meniscal ossicle.

Auto-immune polyendocrinopathy candidiasis ectodermal dystrophy No
Chondroblastoma No
Chronic granulomatous disease No
Coalition. This includes any location in the foot for example No
talocalcaneal or talonavicular

Exertional compartment syndrome No
Arthritis related to Crohn's disease No
Enthesopathy No
Familial Mediterranean fever arthritis No
Flat foot. Consider only paediatric flexible flat foot, not rigid relating to No
spasticity or coalition

Fracture of the lower limb. This includes femur, ischial tuberosity, No
pelvis, tibia, fibula, ankle, foot

Generalised joint hypermobility syndrome Yes
Human immunodeficiency virus No
Hypophosphatasia as a result of Homozygous mutation of ALPL No
lliotibial band syndrome Yes
Ischiofemoral impingement Yes
Osteochondral lesion & Osteochondritis Dissecans No
Osteosarcoma Yes
Pigmented villonodular synovitis Yes
Persistent lower limb pain post surgery. No
Septic (pyogenic) arthritis No
Relapsing Polychondritis No
Sickle Cell Disease No
Tuberculosis infection No
Vitamin D deficiency No
Wilson disease No
Beta thalassemia minor No
Growing pains No
Pseudotumor (idiopathic intracranial hypertension) No
Sjogren’s syndrome No
Spinal meningioma No
Rhabdomyolysis No
Heterotrophic Ossification No
Neuroblastoma No
Metaphyseal Chondrodysplasias type Schmid No
Accessory bone. This includes Os Subfibulare, navicular, Os No
subtibiale, Os trigonum, ossicle, subfibular ossicle

Activated phosphoinositide 3-kinase (PI3K) delta syndrome No
Anatomical variants of lower limb. This includes 'Too long' No
anteromedial calcaneal process, Limb length secondary to ABI,

Angular and rotational deformities, Retroversion of acetabular dome
Apophysitis No
Arthritis due to Bancroftian filariasis (Filarial arthritis) No
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Autosomal dominant precocious osteoarthropathy No
Avascular necrosis (also known as Osteonecrosis) No
Behcet's disease No
Benign bone tumour/lesion. This includes osteochondroma, No
chondroma benign and benign lesion of proximal femur

Chondral defects & cartilage pain disorders of the lower limb No
Chondrolysis No
Chronic infantile neurologic cutaneous and articular syndrome (CINCA) | No
Cirsoid aneurysm No
Epiphyseal arrest No
COPA Syndrome (genetic) No
Focal periphyseal oedema No
Gorham-stout syndrome No
Haploinsufficiency of A20 with new mutation p.W365R No
Persistent lower limb pain resulting from complications arising post No
fracture. For example, ankle impingement resulting from bimalleolar
fracture.

Tarsometatarsal interval injury No
Intraarticular loose body Yes
Intra-articular venous malformation of the knee No
Post infective arthritis including Noro or influenza virus No
Nuclear factor | type A variant No
Osteoblastoma No
Osteochondrosis No
Osteofibrous dysplasia (ossifying fibroma) No
Pachydermoperiostosis No
Paraneoplastic arthritis No
Patellar Hypertension Syndrome No
Reactive arthropathy No
Sting-Associated Vasculopathy (SAVI) No
Benign tumours of synovium. This includes Synovial chondromatosis, No
Synovial haemangioma, Intra-articular synovial lipoma

Synovitis. This includes both chronic and transient. Yes
Takayasu arteritis No
Talo-patello-scaphoid osteolysis No
Talus Partitus No
Tendon disorders of the lower limb. This includes tibialis posterior and No
flexor hallucis longus tendinopathy and adductor tendinitis.

Tenosynovitis, inflammatory arthritis Yes
Traumatic Joint dislocation No
Recurrent macrophage activation syndrome No
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ABSTRACT
Objective
To identify the types of conditions reported in peer-reviewed literature that result in chronic

musculoskeletal lower limb pain in children and adolescents and explore alignment of these

conditions with the chronic pain reporting codes indexed in the International Classification of

Diseases 11th Revision (ICD-11).

Design

This scoping review follows the Preferred Reporting ltems for Systematic Reviews and Meta-

Analyses guidelines.

Data sources

Five electronic databases were searched (Medline, EMBASE, PsycINFO, CINAHL, and the
Cochrane library).

Eligibility criteria

Articles involving children and adolescents under 18 years and reporting on chronic
musculoskeletal pain of the lower limb were included.

Data extraction and synthesis

We assigned an ICD-11 code to each condition based on details reported in the study. We
recorded whether any of the presenting conditions were linked to an ICD-11 chronic pain
manifestation code.

Results

From 12,343 records, 418 papers were included. There were 124 unique conditions
associated with chronic lower limb pain, the most commonly reported being chronic
widespread musculoskeletal pain (24 studies) and juvenile idiopathic arthritis (26 studies).
Only 10.2% of presenting conditions were linked to an ICD-11 chronic pain manifestation
code.

Conclusion

Most presenting conditions associated with chronic pain in the lower limb do not have a

chronic pain manifestation code in the new global standard for recording health information.
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This means, chronic pain associated with common lower limb conditions may remain
invisible in global statistics.
Trial registration: The protocol for this scoping review was registered with the Open

Science Framework
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Strengths and limitations

We used the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
extension for Scoping Reviews and a registered protocol to guide this review

We used the ICD-11 for recording diagnostic health information to classify conditions
and chronic pain

Only studies published in English were included

One reviewer extracted data due to the breadth of data collected

No studies had a risk of bias or quality assessment
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INTRODUCTION

Chronic pain, defined as pain lasting for more than 3 months, can occur in 20.8% (95% CI
19.2-22.4%) of children and adolescents." ? Children and adolescents face difficulties as a
result of chronic pain including reduced participation in daily activities, such as attending
school, playing with their peers, and engaging in physical activity.® Chronic pain negatively
impacts quality of life and increases the risk of psychological disturbances such as anxiety
and depression in adulthood.? 6 The lower limb (foot, ankle, leg, knee, thigh, and hip) is one
of the most common sites of chronic musculoskeletal pain in children and adolescents,
accounting for almost 40% of all childhood chronic disease pain patterns.®” The onset of
chronic lower limb pain in childhood tends to occur before children enter formal schooling,®
but diagnoses vary considerably. It is likely to persist for up to four years following their first

episode.®

Children commonly experience chronic pain for 12 months prior to seeing a professional with
additional experience in managing chronic pain such as a pain medicine specialist or allied
health professional such as a physiotherapist, psychologist, or occupational therapist.®
Adequate education, identification, and assessment at early stages in the pain journey is
pivotal in minimising any pain chronification risk. This is because children and their families
initially present to primary care or community-based health professionals such as allied
health, well before specialist consultation.'® ' To enable adequate care from the outset,
primary care clinicians and community-based healthcare professionals may benefit from
specific evidence-based guidelines to provide optimal and early diagnosis and treatment of

chronic pain in children and adolescents prior to engaging with specialist services.'?

Population-level research conducted in Australia shows that children and adolescents’
musculoskeletal lower limb presentations to general practice are twice as common as spinal
and trunk problems.'? The authors of the study,’?> however, noted that they could not

distinguish presentations that were acute or chronic in nature, highlighting the need for a
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standardised system to collect such data. Recently, the International Classification of

Diseases (ICD) framework (https://icd.who.int/en) was revised to include chronic pain as a

separate disease category.'3 '* Incorporating chronic pain classifications into the ICD-11
allows capture of health statistics, hence making chronic pain more visible as a public health
issue.' This is an important goal to address the under-recognition of chronic pain in children
and adolescents and improve health outcomes.'® While the ICD-11 may better highlight the
burden of chronic pain in children and adolescents, its usefulness is yet to be explored in the

context of chronic musculoskeletal pain in the lower limb of children and adolescents.'”

The primary aim of this scoping review was to identify the breadth, and types of conditions
reported in peer-reviewed literature that may result in chronic lower limb pain in children and
adolescents. The secondary aim was to explore the alignment of these conditions with the
new chronic pain reporting codes indexed in the International Classification of Diseases 11t
Revision (ICD-11). This secondary aim served as an exercise to field test the usefulness of
the ICD-11 in capturing cases in which certain health conditions are associated with chronic
musculoskeletal pain of the lower limb. Scoping review methodology was chosen to ensure a

broad approach guided data capture.

METHODS

This scoping review was conducted in accordance with the Joanna Briggs Institute
methodology for scoping reviews.'® We reported the review in line with Preferred Reporting
Items for Systematic Reviews and Meta-Analyses reporting guidelines for scoping reviews
(PRISMA — ScR). A protocol for this scoping review was registered on Open Science

Framework on 3" of March 2023 (https://doi.org/10.17605/OSF.I0/2RYV6).

This scoping review was overseen by a steering group of 15 paediatric and methodological
experts assembled by the research team. The group comprised 10 paediatric healthcare

professionals who routinely support children who experience chronic musculoskeletal lower
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limb pain. These included a rheumatologist, endocrinologist, general practitioner,
orthopaedic surgeon, paediatrician, psychologist, pharmacist, two physiotherapists/clinical
researchers, and a podiatrist/clinical researcher. We also were supported by three
methodology experts, and two consumer representatives with an interest in chronic lower
limb pain in children and adolescents. The role of the steering group was to provide input
into the search strategy and resolve disagreements in the categorisation of conditions
according to the ICD-11. This steering group also established which conditions included in
this review were musculoskeletal in nature which aligned with the funding directions and

aims.

Eligibility criteria

Studies were eligible for inclusion if they were available in English, sampled a paediatric
population (<18 years of age or mean or median population <18 years of age)'® and reported
on the presence of chronic or persistent musculoskeletal pain in the lower limb. Chronic or
persistent musculoskeletal pain was defined as studies describing pain lasting for longer
than 3 months that originates in the joints, bones, muscles, tendons, and related soft
tissues.?? For the purposes of this review, the lower limb included the hip, thigh, knee, leg,
ankle, and foot, but excluded the pelvis, pubic symphysis, and sacroiliac joints. This review
included randomised controlled trials, observational studies, and case reports and series to
ensure study conclusions were based on the primary analysis of human data. This eligibility
criteria were chosen to ensure only conditions relevant to chronic musculoskeletal pain were
included and aligning to the overall research aim of the funder. Therefore, pain that was
dermatological or neuropathic/potentially neuropathic in nature were excluded (e.g. chronic
regional pain syndrome), work-related pain or articles describing a region of pain without a
diagnostic name (e.g., juvenile idiopathic arthritis) or condition (e.g., primary chronic
musculoskeletal pain) were excluded. Papers that were trial protocols, editorials, opinion
pieces, or where no data were presented were excluded. In studies with mixed populations

(e.g., in terms of age, location of pain, mechanisms of pain such as neuropathic pain), only
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data from participants that met this review’s eligibility criteria were included: individuals less

than 18 years of age with chronic musculoskeletal pain of the lower limb.

Information sources and search strategy

An initial, limited search of PubMed and Google Scholar were conducted to identify any
papers on the topic of “chronic lower limb pain”, “musculoskeletal pain”, and “paediatric
pain”. To ensure a comprehensive search of the literature, a clinical research librarian
assisted in the development of a systematic search strategy for each of the databases. Five
electronic databases were then searched, including Medline, EMBASE, PsycINFO, CINAHL,

[ T]

and the Cochrane library using keywords such as “chronic pain”, “lower extremity”, and
“paediatric”. The full electronic search strategy for Medline is presented in Table 1 (for all
strategies see Supplementary Table 1), which was adapted for the each of the included
databases. No limitations were placed on publication date or status. The search was
conducted from database inception until the 25t of July 2024. Studies meeting the eligibility
criteria were uploaded onto EndNote Version X9 (Clarivate Analytics, PA, USA) then

exported to Covidence Systematic Review Software (Veritas Health Innovation, Melbourne,

Australia) for de-duplication and screening.

Selection of sources of evidence

Two reviewers (CW and VP) independently screened titles and abstracts of papers based on
the eligibility criteria. In the event of disagreements, a third reviewer (El) was consulted to
reach consensus. Full texts were screened independently by two of five reviewers (CW, VP,
El, LD, MS). Any concerns regarding the eligibility of a study were resolved by consensus
among the authors first, and then by the steering group in cases where the musculoskeletal
nature of the conditions reported was unclear. Extensive efforts were made to retrieve full-
text records through multiple physical and digital sources including two university libraries
and a hospital library. Due to the data capture strategies, and volume of data, we did not use

any citation chaining methods.
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Data charting process and data items

Data from eligible studies were extracted into a purpose-built spreadsheet in Microsoft Excel.
Data items included first author, year of publication, type of study design, the
country/countries in which the study was conducted, the age groups researched, duration of
pain described in the study, lower limb location of pain, and the specific condition(s) that

were reported to be associated with chronic musculoskeletal pain of the lower limb.

Data were extracted by one reviewer. Following extraction, one reviewer (El, LD, VP, CW, or
MS) independently used the International Classification of Diseases 11" Revision (ICD-11)

(https://icd.who.int/en) to assign a code to each of the conditions presented in the studies.

The ICD-11 browser version 2022.02 release (https://icd.who.int/en) was used for coding. All

codes were then discussed during a regular meetings between reviewers (El, LD, VP, CW,
MS) to ensure coding consistency and agreement, where several cases or diagnoses were
independently coded differently by reviewers and all similar condition codes were checked to
ensure correct alignment and decisions. We did not record the number of disagreements in
coding. Coding was done to the level at which the paper provided sufficient detail about the
condition. Given the scope of this review, we did not contact authors of papers with the
necessary missing information. Disagreements were resolved through discussion, and
adjudication by a third reviewer or steering group experts if a resolution could not be found.
Using the ICD-11, each study was assigned a ‘parent’ code (a two-digit code) to facilitate
hierarchical organisation of the data. In studies which reported more than one condition,
multiple codes were assigned to reflect the number of conditions reported. We also recorded
cases which had multiple parent codes. Where a presenting condition was aligned with a
secondary chronic pain manifestation code, this was also recorded within the spreadsheet.
An ICD manifestation code describes the manifestation, symptoms, or signs of the
underlying disease (e.g., pain) rather than the disease itself. Only codes that reflected the

primary condition/s and, if different, the pain conditions, were recorded. For example,
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FB82.00: Chondromalacia patellae is linked to the manifestation code MG30.31: Chronic
secondary musculoskeletal pain associated with structural changes. Manifestation codes in
the ICD-11 refer to the manifestation of the disease (e.g., chronic pain), not the disease
itself. Therefore, all chronic pain manifestation codes refer to chronic secondary pain

conditions, not chronic primary pain conditions.

Data synthesis

Data were summarised descriptively using frequencies and percentages to characterise the
published literature (e.g., country, study design, sample size, age, and sex of participants).
To address the review aims, data were also summarised descriptively to determine types
and percentage of conditions associated with chronic lower limb pain in children and
adolescents. This was achieved by analysing the ICD-11 parent codes of the relevant
conditions, which were then categorised into primary and secondary chronic pain groups,
according to the definitions provided by Treede et al.” In addition, conditions relating to the
same anatomical structure or physiological process were grouped under a single broad
heading. For example, conditions associated with joint instability of the hip, patella, ankle
were merged and grouped under “joint instability of the lower limb”. Finally, the alignment of
these conditions with the new chronic pain classification system was explored by
determining whether any presenting conditions (where pain was not a result of chronic

primary pain) were indexed with a chronic pain manifestation code in the ICD-11.

Patient and public involvement

There were two consumer representatives. One who had lived experience of a child with
chronic lower limb pain and supporting families with chronic lower limb pain. The other
provided support and education to health professionals who provide services to children who

have chronic lower limb pain.

RESULTS

11
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Characteristics of included studies

A total of 12,343 records were identified through the database searches. After duplicates
were removed, records combined where they reported on same data, and titles and
abstracts screened, 1,409 papers were downloaded for full text screening, with a final 418
studies (from 422 reports where four described data from the same population) included in
the review (Figure 1). A common reason for exclusion was that studies did not report on

participants with chronic and/or persistent pain.

Of the 418 studies included in this review (Supplementary Table 2), most studies were case
reports (n = 220 studies) or retrospective medical record reviews (n = 54) which were
published in the 2010’s (n = 220/418), conducted in the United States of America (n =
143/418 studies), and sampled adolescents between 11 and 17 years of age (n = 179/418
studies). Of those studies that reported sex (336 studies), studies sampled more females (n
= 4,782) than males (n = 2,556) in total. No paper included in this review sampled infants

less than a year old (Table 2).

Conditions related to chronic musculoskeletal pain of the lower limb
Discounting duplicate conditions, this review found 124 unique conditions that were

associated with chronic musculoskeletal lower limb pain in children and adolescents

(Supplementary Table 3). The most commonly reported health conditions identified resulting

in chronic lower limb pain in children and adolescents were juvenile idiopathic arthritis (n =
26/418 studies), chronic widespread musculoskeletal pain (n = 24/418 studies), spasticity-
related musculoskeletal pain in cerebral palsy (n = 20/418 studies), post-surgical pain (n =
13/418 studies), osteoid osteoma (n = 14/418 studies), and post-fracture (n = 14/418

studies) (Table 3).

The most common description of pain was having pain for at least 3 months (n = 143/418

studies) or for longer than a year (n = 113/418 studies). Most commonly, studies reported on

12
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pain related to the knee only (n = 111/418 studies), mixed cases of various locations of the

lower limb (n = 96 studies), or the hip only (n = 76/418 studies) (Table 3).

Conditions related to chronic musculoskeletal pain of the lower limb based on the ICD-11

All records could be assigned an ICD-11 code. Out of the 27 parent codes available on the
ICD-11 classification system (ICD-11 codes: 01-26, V and X), 18 codes were associated with
chronic lower limb pain (ICD-11 codes: 1-8, 11-15, 20-23, X) (Table 3). In total, 456 parent
codes were assigned to the conditions of participants in the studies (Figure 2). The top three
parent codes used most frequently were 15: Diseases of the musculoskeletal system or
connective tissue (n = 171 conditions), 20: Developmental anomalies (n = 59 conditions), 21:
Symptoms, signs, or clinical findings, not elsewhere classified (n = 46 conditions).Several

other parent codes (ICD-11 codes: 6, 7, 11-14, 23) were used for less than 5 conditions.

Alignment of the chronic pain classification with the ICD-11 or condition linked with chronic
pain manifestation code

Chronic pain was reported as the presenting condition in 41 conditions in this review and
assigned the parent code 21: Symptoms, signs, or clinical findings, not elsewhere classified,
and then the code MG30: Chronic Pain. These included the codes MG30.2: Chronic post-
surgical or post-traumatic pain (n = 13 conditions), MG30.0: Chronic primary pain (n = 9

conditions), and MG30.Y: Other specified chronic pain (n = 9 conditions).

For cases in which chronic pain was not the presenting condition (n = 420 conditions, i.e.,
chronic secondary pain), only 43 conditions (10.2% of 420 conditions, or 13.7% of the 124
unique conditions once duplicates were removed) were linked to a chronic pain
manifestation code (MG30) (Additional file 2). These 43 conditions included chronic
secondary musculoskeletal pain associated with structural changes (n = 19), chronic

secondary musculoskeletal pain (n = 9), chronic cancer pain (n = 7), chronic secondary

1
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musculoskeletal pain from persistent inflammation (n = 6), and chronic musculoskeletal pain

due to disease of the nervous system (n = 2) (see Figure 2).

DISCUSSION

This scoping review identified 124 unique conditions reported in the literature that may be
associated with chronic musculoskeletal pain of the lower limb in children and adolescents.
Most studies reported chronic pain as a symptom (e.g., chronic secondary musculoskeletal
pain from juvenile idiopathic arthritis) rather than a disease in its own right (e.g., chronic
primary pain such as chronic widespread musculoskeletal pain). The findings of this review
suggest that there is considerable variability in the cause of secondary chronic lower limb
pain investigated in the peer reviewed literature.?' The ICD-11 coding system aligned with
the plethora of chronic pain conditions presented. However, only 11.1% of all presenting

conditions in the review had a manifestation code linked to chronic pain. This highlights the

possibility the global burden of chronic musculoskeletal pain of the lower limb in children and

adolescents may not be adequately captured by the ICD-11 due to the under-utilisation of

manifestation codes.

The number of conditions that result in lower limb musculoskeletal chronic pain was
extensive. As a result, this breadth will result in diversity in health professionals who may be
involved in care. Given the breadth of conditions the review found that may result in chronic

musculoskeletal lower limb pain, there is a need for health professionals to be aware of

multiple paediatric musculoskeletal health conditions that may result in chronic pain.?? This is

currently an international focus.?? This finding also lends itself to consistency in guidelines
that are multi-disciplinary and not just focused on a single health profession. These
opportunities are in place for conditions such as juvenile idiopathic arthritis, the most
commonly reported condition in the literature. This condition has a number of guidelines on
medication management with limited consideration to chronic musculoskeletal lower limb

pain.?

14
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This review highlights that, due to the lack of manifestation codes, there is potential of the
ICD-11 in under-reporting diseases that may result in chronic musculoskeletal pain of the
lower limb in children and adolescence. The under-recognition of chronic musculoskeletal
pain in children and adolescents'® may have far-reaching detrimental impacts on children
and adolescents,?* families,?® and society® including the under -assessment and -
management of chronic pain. Making chronic musculoskeletal pain of the lower limb in
children and adolescents visible first requires capturing the burden in order to facilitate the
adequate allocation of funding and resources. While the ICD-11 offers a potential solution for
health systems to enable the evaluation of the burden, the problem of chronic pain needs to
be made more visible by incorporating manifestation codes in all potential conditions that
could lead to chronic pain. Because manifestations codes are linked to primary health
conditions, ensuring that chronic pain manifestation codes exist for those health conditions
that are associated with pain may ensure that health professionals, researchers, and policy
makers are able to select these manifestation codes when inputting data. This presents

opportunities for future data capture and practice reform.

Limitations of this review arise from the result of the large number of studies included in this
review, data from studies were extracted by one reviewer only. We also acknowledge that
only English-language papers were included in this review. This may mean that a large
number of region-specific conditions resulting in chronic musculoskeletal lower limb pain in
children and adolescents were not captured. Lastly, the assignment of ICD-11 codes was
based on what was reported in papers included in this review and while we extensively
consulted with our steering committee, the reported information may have not covered all the

required criteria of the that diagnosis.

Conclusion

1
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Many conditions may be associated with chronic musculoskeletal lower limb pain in children
and adolescents as investigated in the peer reviewed literature. While the ICD-11 captures
chronic pain classifications related to primary and secondary pain conditions, chronic
secondary pain must be made more visible by having the ability to link conditions to chronic
pain manifestation codes. This may allow clinicians, researchers, and policy makers to better
estimate the burden of chronic musculoskeletal pain of the lower limb in children and
adolescents. Increasing the visibility of chronic musculoskeletal pain in children and
adolescents will allow a more equitable distribution of funding and resources for the
development of strategies for the appropriate identification of children and adolescents with

chronic musculoskeletal lower limb pain.
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Figure legends

Figure 1: PRISMA flowchart of records screened and included in the scoping review.

Figure 2: The coding of primary and secondary chronic pain conditions of the lower limb in
children and adolescents using the ICD-11 in the peer reviewed literature. N is the number of
codes assigned within each category. Parent codes 6 (Mental, behavioural, or
neurodevelopmental disorders, n = 1), 14 (Diseases of the skin, n = 1 relating to
malformations involving cutaneous blood vessels, Code EF2Z), and 23 (External causes of

morbidity and mortality, n = 2) were omitted from this figure for brevity.
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Table 1: Full search strategy for Medline

Search Query

1

2
3
4

w

O 00N O

11
12
13

Lower Extremity/ or Leg/ or Hip/ or Knee/ or Ankle/ or Foot/

(leg* or hip* or knee* or ankle* or foot or feet or lower limb* or lower extremit*).mp.

lor2

Chronic Pain/ or arthralgia/ or musculoskeletal pain/ or nociceptive pain/ or pain, postoperative/
or neuralgia/

((persistent or chronic or ongoing or long-term or nociceptive or musculoskeletal or post-operative
or joint or neuropathic or nerve) adj3 pain).mp.

arthralgia.mp.

4or50r6

3and?7

Infant/ or Child/ or Child, Preschool/ or Adolescent/

(baby or babies or neonate* or newborn or child* or infant* or toddler* or paediatric* or
pediatric* or teen* or adolesc* or pre-pubesc* or prepubesc* or youth* or juvenile).mp.

9o0r10

8and 11

exp animals/ not humans.sh.
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Table 2: Characteristics of included studies
Type of study design N=418 %
Case report | 220 52.6
Case series | 30 7.2
Cohort | 40 9.6
Cross-sectional | 53 12.7
Longitudinal | 9 2.2
Randomised controlled trial | 10 2.4
Retrospective medical record review | 54 12.9
Review | 2 0.5
Country of data collection
Australia | 15 3.6
Canada | 8 1.9
China | 12 2.9
Denmark | 11 2.6
France | 10 2.4
Germany | 12 2.9
India | 19 4.5
Italy | 16 3.8
Japan | 18 4.3
Spain | 8 1.9
Turkey | 22 5.3
United Kingdom | 20 4.8
United States of America | 143 34.2
Other* | 104 24.9
Decade of publication
1980’s | 2 0.5
1990’s | 27 6.5
2000’s | 76 18.2
2010’s | 220 52.6
2020-2024 | 93 22.2
Age groups!
Infancy (0-1 years) | O 0.0
Childhood (2-10 years of age) | 79 18.9
Adolescence (11-17 years) | 179 42.8
Mixed age groups (0-17 years) | 160 38.3
Sex
Males (total N) | 2,556 34.8
Females (total N) | 4,782 65.2
Studies in which sex was not reported | 79 -

* Algeria (1), Austria (1), Bangladesh (1), Belgium (1), Bolivia (1), Bosnia (1), Brazil (1), Bulgaria (2), Croatia (2),
Czech Republic (1), Egypt (1), Finland (4), Greece (5), Hong Kong (1), Hungary (2), Indonesia (1), Iran (2), Ireland

(3), Israel (2), Kenya (1), Korea (6), Lebanon (1), Libya (1), Macedonia (1), Malaysia (4), Mexico (2), Nepal (1),
Netherlands (6), New Zealand (1), Nigeria (2), Norway (4), Oman (1), Pakistan (3), Poland (4), Portugal (4),

Qatar (2), Saudi Arabia (2), South Africa (2), Sri Lanka (1), Sweden (5), Switzerland (3), Taiwan (3), Thailand (5),

Ukraine (2), multiple countries in Africa (1)

1 Based on the American Academy of Pediatrics; Adolescence is divided into 3 groups according to this
classification but was collapsed into one category for the purposes of this review (>10 years of age). Late
adolescence, being 18-21 years of age, was excluded from this study.
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Table 3: Chronic musculoskeletal pain of the lower limb

N =418
studies

%

Most common conditions reported

Juvenile idiopathic arthritis | 26 6.2
Chronic widespread musculoskeletal pain | 24 5.7
Spasticity-related musculoskeletal pain from cerebral | 20 4.8
palsy
Osteoid osteoma | 14 33
Fracture | 14 3.3
Post-surgical pain | 16 3.8
ICD-11 Parent codes N = 456 cases
1: Certain infectious or parasitic diseases | 10 2.2
2: Neoplasms | 19 4.2
3: Diseases of the blood or blood-forming organs | 10 2.2
4: Diseases of the immune system | 20 4.4
5: Endocrine, nutritional, or metabolic diseases | 14 3.0
6: Mental, behavioural, or neurodevelopmental 0.2
disorders | 1
7: Sleep-wake disorders | 1 0.2
8: Diseases of the nervous system | 35 7.7
11: Diseases of the circulatory system | 1 0.2
12: Diseases of the respiratory system | 2 0.4
13: Diseases of the digestive system | 2 0.4
14: Diseases of the skin® | 1 0.2
15: Diseases of the musculoskeletal system or 37.5
connective tissue | 171
20: Developmental anomalies | 59 12.9
21: Symptoms, signs, or clinical findings, not elsewhere
classified | 46 10.1
22: Injury, poisoning, or certain other consequences of 5.4
external causes | 25
23: External causes of morbidity and mortality | 2 0.4
X: Extension codes | 37 8.1
Presence of a chronic pain manifestation code in 47/418 cases | 11.1
cases where chronic was not the primary condition
Duration of pain N=418 %
studies
Pain at least >3 months | 143 34.2
Pain at least >6 months | 65 15.6
Pain at least >12 months | 113 27.0
Chronic, but not specified | 97 23.2
Location of pain N =418
Hip | 73 17.5
Thigh/groin | 7 1.7
Knee | 111 26.6
Leg | 9 2.6
Ankle | 42 10.0
Foot (including toes) | 32 7.7
Widespread lower limb | 44 10.5
Mixed cases | 96 23.0

aThis referred to one case related to “malformations involving cutaneous blood vessels” (Code EF2Z).
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Records from databases/registers (n = 12343)

Page 28 of 51

Duplicates removed (n = 492)

PR

\Z
Records screened (n = 11846) > Records excluded (n = 10436)
Y
Records sought for retrieval (n = 1579) 1 Full-text records not retrieved (n = 170)

\ 4

Reports assessed for eligibility (n = 1409)

Vv

Papers included in scoping review (n = 418)

Studies excluded, in order of exclusion (n =991)
Non-English (n = 5)
Not musculoskeletal pain (n = 10)
Neuropathic pain (n = 51)
Not lower limb pain (n = 29)
Not persistent or chronic pain (n = 534)
Review, editorial, etc (i.e., no data) (n = 41)
Adult population or mean age > 18 years (n = 97)
Relevant data related to location of pain not
available (n = 54)

Figure 1: PRISMA flowchart of records screened and included in the scoping review.
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1

2

3

4

5

6

7

8

9

10 Primary

1 chronic pain

12

13

14 cevenees

15 P

16 i

17 . , Secondary

18 L R chronic

19 I//' musculoskeletal

20 i pain

21

22

23

24 . -_——m - -

25 lececeeeecesecececececececec@

26 Not coded to
chronic pain

27 manifestation

28

29

30

31

32 Secondary

33 chronic

34 musculoskeletal

35 pain associated
with structural

36 changes pain

37

38

39

40

41 Secondary

42 chronic
pain from

43 inflammation

44

45

46

47 4. Diseases of the

48 immune system Secondary

49 N=20 chronic pain

50 due to disease

51 of the nervous
system

52 8. Disease of the

53 nervous system

54 N=35

55

56

57 Secondary

58 2. Neoplasms chronic

59 N=19 cancer pain

60
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Supplementary Table 1: Full search strategies

A.

Full search strategy for Embase

Search Query

1

2
3
4

w

O 00 N O

11
12
13
14

Lower Limb/ or Leg/ or Hip/ or Knee/ or Ankle/ or Foot/

(leg* or hip* or knee* or ankle* or foot or feet or lower limb* or lower extremit*).mp.

lor2

Chronic Pain/ or arthralgia/ or musculoskeletal pain/ or nociceptive pain/ or postoperative pain/ or
neuropathic pain/

((persistent or chronic or ongoing or long-term or nociceptive or musculoskeletal or post-operative
or joint or neuropathic or nerve) adj3 pain).mp.

arthralgia.mp.

4or5o0r6

3and 7

infant/ or child/ or adolescent/

(baby or babies or neonate* or newborn or child* or infant* or toddler* or paediatric* or
pediatric* or teen* or adolesc* or pre-pubesc* or prepubesc* or youth* or juvenile).mp.

9o0r10

8and 11

exp animals/ not humans.sh.

12 not 13
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Full search strategy for PsycINFO

Search Query

aua b WON -

[e)]

10

Lower Limb/ or Leg/ or Hip/ or Knee/ or Ankle/ or Foot/

(leg* or hip* or knee* or ankle* or foot or feet or lower limb* or lower extremit*).mp.
lor2

Chronic Pain/

((persistent or chronic or ongoing or long-term or nociceptive or musculoskeletal or post-operative
or joint or neuropathic or nerve) adj3 pain).mp.

4or5

(baby or babies or neonate* or newborn or child* or infant* or toddler* or paediatric* or
pediatric* or teen* or adolesc* or pre-pubesc* or prepubesc* or youth* or juvenile).mp.
3and6and 7

exp animals/ not humans.sh.

8not9
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Full search strategy for CINAHL

Search Query

S1
S2

S3
S4
S5
S6
S7
S8
S9
S10
S11
S12
S13
S14
S15

S16
S17

(MH "Chronic Pain")

"(persistent OR chronic OR ongoing OR long-term OR nociceptive OR musculoskeletal OR post-
operative OR joint OR neuropathic OR nerve) AND pain"

MH "Lower Extremity+")

MH "Leg"+)

MH "Hip"+)

MH "Knee"+)

MH "Ankle"+)

MH "Foot+")

"leg* OR hip* OR knee* OR ankle* OR foot OR feet OR lower limb* OR lower extremit*"
S10RS2

S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9

(MH "Infant+")

(MH "Child+")

(MH "Adolescence+")

""(baby or babies or neonate* or newborn or child* or infant* or toddler* or paediatric* or
pediatric* or teen* or adolesc* or pre-pubesc* or prepubesc* or youth* or juvenile)""

S12 OR S13 OR S14 OR S15

S10 AND S11 AND S16

(
(
(
(
(
(
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Full search strategy for Cochrane Library

Search Query

#1
#2
#3
#4
#5

#6
#7
#8
#9
#10

#11
#12

MeSH descriptor: [Lower Extremity] explode all trees

(leg* or hip* or knee* or ankle* or foot or feet or lower limb* or lower extremit*

#1 OR #2

MeSH descriptor: [Chronic Pain] explode all trees

(persistent or chronic or ongoing or long-term or nociceptive or musculoskeletal or post-operative
or joint or neuropathic or nerve) AND pain

#4 OR #5

MeSH descriptor: [Infant] explode all trees

MeSH descriptor: [Child] explode all trees

MeSH descriptor: [Adolescent] explode all trees

baby OR babies OR neonate* OR newborn or child* OR infant* OR toddler* OR paediatric* OR
pediatric* OR teen* OR adolesc* OR pre-pubesc* OR prepubesc* OR youth* OR juvenile

#7 OR #8 OR #9 OR #10

#3 AND #6 AND #11 in Trials
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Supplementary Table 2: Expanded characteristics of studies included in the review

Page 34 of 51

Definition and

Included

Age (measure of
central tendency,

pinjo@ Fybukdoos Aq |

(Ecg0z-uadolw

ry condition described as

Location(s) of pain in

First author Country Study type average .lengt.h sample size* range, and measure Sex tging in chr(?nic lower limb the lower limb
of chronic pain . @ pain
of variance (SD) o
Abdullah Malaysia Case report Pain (>2 years) 1 17 years Male 2 Pachydermoperiostosis Knee, Ankle
Abe Japan Case report Chronic (3months 1 14 years Female @armal navicular stress fracture Foot
or longer) =N
Abiodun Ukraine Cross-sectional Chronic (3 years) 84 2-18 years 51 Female EJgenile idiopathic arthritis Hip, Knee, Ankle
33 Male n Q8
Abousamra USA Cross-sectional Chronic (at least 13 3-15 years 6 Female & g- Hip instability Hip
1-year post op) 4 Male @
Abramowicz USA Cross-sectional Average 4.6 years 65 Mean 11.7 (SD 3.8) 48 Female Systemic Arthritis (, psoriatic Knee, Ankle
retrospective 17 Male D9 arthritis, enthesitis)
Abushhaiwia Libya Case report Chronic pain >3 1 14 years Male CHronic recurrent multifocal Leg
years 2 O  osteomyelitis
Accadbled France Case report Pain >2 years 1 13 years Male Post - surgical Subtotal lateral Knee
~ 2 meniscectomy
Adba Qatar Case report Chronic Pain (>1 2 3and 6 Male SJgvenile idiopathic arthritis Knee
year) oy
Adiguzel Turkey Case report 8 months 1 14 years Female § ﬁraumatic brain injury Knee
2 (eterotrophic ossification
33 associated)
Agarwal (2015) India Case report Pain 4 months 1 15 years Male E.J:Evenile—onset ankylosing Hip
,S -5 spondylitis
Agrawal (2018) India Case report Pain (>6 months) 1 13 years Male '> ':UEachydermoperiostosis Hip/knee/Large joints
-3
Aiyer India Case report Pain for 3 months 1 14 years Female Q—I‘@ Dysplasia / Tuberculous Hip
ST infection
Alkadumi USA Case report Pain >12months 1 16 years Male = S Chondroblastoma Knee
Allessandrella Spain Case report Chronic (5 years) 1 17 years Male lsé‘c@dermoperiostosis (genetic) Knee, Ankle
Alpigiana Italy Case report Chronic (>1 year) 1 15 years Male Sigvenile idiopathic arthritis Hip
Alqanatish Saudi Arabia Case report Chronic pain (>3 1 12 years Male ;’ g Scurvy Lower limb
months) 53
Anderson Switzerland Case series Chronic 4* Mean 16.3 years 4 Female = o  Pseudotumor Ankle
(Undefined) 25
Andias Portugal Cross-sectional Chronic (3months 1249* Mean 16.4 years 819 Female @ —Musculoskeletal pain Lower Limb/multiregional
or longer) S3
Andreucci Denmark Cross-sectional Chronic Pain 323 Mean 14.4 237 Female Pge_.llpfemoral pain and Osgood- Knee
secondary analysis (undefined) 86 Male O ny  Schlatter disease
Anghelescu USA Retrospective review Pain (>6 months) 129* Mean 146y26;1)rs (range 63 Female ‘(%. § Post surgical pain Thigh, shin
- »
Arici Turkey Case report Chronic (3 1 11 years Female CFEronic recurrent multifocal Legs
months or longer) S osteomyelitis
Assafiri USA Case report Pain (>3 months) 1 13 years Male = Osteoid osteoma Ankle
Auvinen Finland Cobhort (two year follow Pain in last 6 86* 15-18 years 43 Female ® Musculoskeletal pain Knee, Ankle
up) months 43 Male a2
Awan USA Case report Chronic (6 1 17 years Male @®iboid-navicular coalition Foot
months) ;?
Azabagic Bosnia Longitudinal study Chronic pain (>1 310 Mean 11.3 years NR %Musculoskeletal pain Knee, Ankle
year) (range 7-14) m
Baghdadi Iran Retrospective medical Chronic pain (>1 13 1-18 years of age 7 Female 9 Septic Arthritis Hip
record review year) 6 Male @)
Baima USA Case report Chronic pain (>3 1 6 years Male Pfsthesis-related pain (post Knee, Ankle
_ months), | L. Ao L Ao ) , ®.  chopart amp)
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Bakkaloglu Turkey Case report Persistent pain 8 1 8 years Female Fdilial Mediterranean fever Knee
1 months an arthritis
2 Banskota Nepal Retrospective case series Pain (>12 30 Mean 8.5 years (range 9 Female ~': ) ‘Braumatic hip dislocation Hip
months) 2-16) 21 Male 58
3 Barfield USA Case report Chronic pain (no 1 17 years Female é 8 Celiac disease Achillies tendon/bilateral
4 time frame ok thigh and calf
5 mentioned) 35 ‘
Bari Pakistan Case report Pain (condition 1 4 years Female — N Scurvy Lower limbs
6 o ©
gradually =0
7 worsened over a rRs!
8 few months) D O
9 Barut Turkey Cross-sectional Chronic 168 16 years (IQR 9) 87 Female —Jwvenile idiopathic arthritis Hip, Knee, Ankle, Foot
1 observational 81 Male ,% ~
0 Bauer France Case series Chronic pain (15 1* 16 years Male ﬁl@ngement from bimalleolar Ankle
1 months) n fracture
12 Baydogan (2012, 2015) Turkey RCT Chronic pain (no 30 9.3 (1.4) years 21 Female OJenile idiopathic arthritis Knee
definition 6-18 years 9 Male @ g
13 provided) %3
14 Bazette-Jones USA Cross sectional survey Pain frequency 437* 10-18 years NR % 8Musculoskeletal pain Hip, Knee, Ankle
15 (ranges from = o
16 daily to rarely) 25
17 Behzadi Norway Case report > 2 years 1 14 Female lsehiofemoral impingement Hip
Belke Germany Case report Chronic (at least 1 12 years Male g_]glabdomyolysis (diabetic Lower leg, Foot
18 3 months) 3 —  ketoacidosis)
19 Benaroch USA Case series > 6 years 7* 15.5 years Male 2 = Post operative pain Knee
20 BenEliyahu USA Case report Chronic 1 17 years Female E)‘ﬁgrt-i'onal compartment syndrome Calf
2 (Undefined) Zo
2 Berend USA Case series Chronic pain (>3 8 14.9 years NR S%gg—calve—penhes—disease Hip
months) SO
23 Bettin Germany Case report Persistent pain 1 12 years Male S 8noral neck stress fracture Hip
24 Bica Brazil Case report Chronic pain (>1 1 10 years Male & Bemoral osteochondrosis Knee
)
year) S
25 Biddeci Italy Cross-sectional Persistent pain 19* 10+ years (all 10 Female A®scular osteonecrosis secondary Hip, Knee, Ankle
26 observational (Undefined) paediatric) 9 Male 2. Sto treatment for acute
27 =. fymphoblastic leukaemia
28 Black USA Secondary analysis Chronic pain 36 Range 12-18 years Female Ryvenile F ibromyalgia and Joint Hip, Knee, Ankle
(Undefined) = & hypermobility
29 Blackman USA Retrospective case series Persistent pain 71 Mean 15.5 years 66 Female ial patellofemoral ligament Knee
30 (Undefined) (range 11.7-19.8) 5 Male °
31 Blatnik USA Case report Persistent pain 1 12 years Female Bgake’ral distal femur salter-harris Knee
(Undefined) tyge Ofracture / persistent osgood-
32 c
@ o schlatter disease
33 Bloch USA Case report Chronic 1 2 years Male 2 Recurrent cervical Bilateral leg
34 (Undefined) C_lymphadenopathy
35 Bloomfield USA Case report Chronic (>6 1 13 years Female g Periosteal tumour Lower Limb
years) [0}
36 Bonfiglio USA Case report Chronic pain 1 13 years Female Pyogenic bone abscess / Ankle
37 ostamyelitis (brodies abscess)
38 Boulter Australia Retrospective medical Chronic pain (>3 26 3-17 years 14 Female “Uystic fibrosis, reactive Lower limb
review months) 12 Male Zrthropathy, widespread
musculoskeletal pain,
40 @hondromalacia patellae
41 ostéqchondrosis, osteonecrosis,
42 asteochondritis dissecans
o}
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45
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Bout-tabaku Qatar Prospective cohort Chronic pain 219 Mean 17 years (SD 167 Female =. DMusculoskeletal pain Hip, Knee, Ankle, Feet
1.6 years) 52 Male an
Boyer USA Retrospective cohort Chronic (at least 86 10 years (range 4-17 41 Female LCerebral palsy (post operative) Hip, Knee, Ankle, Feet
9 months) years) 45 Male =) %
Brandao Portugal Retrospective cohort Chronic pain (.3 143* 13 years 67 Female é O<§|\/Iusculoskeletal pain Lower limb
months) 76 Male o
Brix Denmark Retrospective cohort Chronic pain 53%* 3-10 years of age 30 Female @:ée lymphoblastic leukaemia Hip, Knee, Ankle
(Undefined) 23 Male — N
Brizini China Case report Persistent pain 1 13 years Male Slﬁpw capital femoral epiphysis / Knee
(>3 months) FGEFISTKI inhibitor
Brostrom Sweden Cross-sectional Chronic pain (>1 18 Mean 10 years (SD 15 Female 8Jg_~/enile idiopathic arthritis Hip, Knee, Ankle
observational study year) 3.1) 3 Male = O
Bueso USA Case report Chronic pain (>6 1 7 years Male ;%,inyenile idiopathic arthritis Knee
months) D9
Buoncristiani USA Case series Chronic pain 8 3-10 years 3 Female il_ﬁry to tarsometatarsal joint Foot
2 Male © Qg
Burgos-Vargas Mexico Secondary analysis of Chronic pain 33 11 years 6 Female o E Enthesopathy due to Hip, Knee, Ankle
RCT (mean 4.2 years) 27 Male ~ 3 spondyloarthropathy
Busconia USA Case report Chronic pain 10* 13 years (range 10- 6 Female g ghronic ankle instability Ankle
(Undefined) 17) 4 Male Qo
Caldonazzi Italy Cross-sectional Persistent pan 7 Mean 11 years 6 Female 1 E,L QVitamin D deficiency Foot
observational study (Undefined) Male S
Cappuccio Italy Case report Chronic pain 1 10 years Female PIB 3T A-related disorder (genetic) Lower limb
Carozza Australia Cross-sectional Chronic pain 27 Mean 13.7 16 Female 2. = Cerebral palsy Hips, knee, ankle, foot
(>3months) 8 Male 8 5
Castle Australia Phenomenological study Chronic pain 4* Mean 17.6 years 4 Male '> < Cerebral palsy Hip
(>3months) =g
Catli (2011) Turkey Case report Pain for 6 months 1 8 years Female ® ﬁ Osteopetrosis tarda Ankle
Catli (2022) Turkey Case report Chronic pain 1 26 months Female 5-8 Hypophosphatasia Legs
(Undefined) =
Ceglie Italy Case report Chronic pain (>7 1* 4.5 years Male ‘m g’ Scurvy Leg
months) 5=
Ceroni Switzerland Case report Chronic pain 1 13 years Female 3 Bccessory ossicle of foot Ankle
(Undefined) 53
Champion (2020) Australia Cross-sectional Chronic (3 104* 3-18 years NR = aiestless leg syndrome Leg
questionnaire months or longer) 25
Champion (2022) Australia Cross- sectional Persistent pain 857* Mean 10.5 years NR D é‘ Growing pains Lower Limb
(undefined) S 3
Chang Taiwan Case report Persistent pain 1 14 years Male 8Ju&enile idiopathic arthritis Hip
(>2 months) o
Chaturvedi India Retrospective medical Chronic pain 17* 4-14 years 14 Female ‘E@hritis due to bancroftian Knee, Ankle
record review (Undefined) 5 Male (whole B ffhriasis (Filarial arthritis)
sample) T8
Chollet USA Prospective cohort Chronic pain 10* 2-14 years NR COsteonecrosis due to Ankle
(Undefined) chemotherapy for ALL or non-
® hodgkins lymphoma
Chua Malaysia Case report Chronic pain (>3 1 7 years Female Méfprheostosis (Mesenchymal Hip, Knee
months) @ dysplasia)
Cibulka USA Case report Chronic pain (>8 1 15 years Female Pa@llofemoral pain syndrome Knee
months) =.
Cilliers South Africa Case series Chronic pain NR NR NR B%ﬂ(es familial hip dysplasia Hip

(since infancy)

(aut@somal dominant condition)
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Cirakli Turkey Cross-sectional Chronic (> 12 16* Mean 11 years (2-17 NR = Brucellosis Leg
1 observational months) years) ‘g- B
2 =4
3R
" =3
4 =
590
5 Clohisy USA Prospective cohort Persistent pain NR 17.6 years (range 13- NR @ S Acetabular dysplasia Hip
6 (Undefined) 31.8) a8
7 Colgan Ireland Case report Persistent pain 1 14 years Male S__fl;@sd upper femoral epiphysis Knee
(>3 months) 0 2
8 Constantinou Australia Case report Chronic pain (>3 1 16 years Male Norsunion distal fibula avulsion Ankle
9 months) (i Q fracture
10 Corominas Spain Case report Pain (18 months) 1 14 years Male 9 O3teochondritis dissecans Foot
1 Craig USA Case report Chronic pain 1 9 years Male goﬁvated phosphoinositide 3- Hip
(Undefined) Jeinase (PI3K) delta syndrome
12 Crosby USA Retrospective review Pain (>12 4* Mean 12.9 years NR pd gFemoral shaft fracture Hip
13 months) (range 8-17) 2=
14 Curtin 2005 Ireland Case report Pain (18 months) 1 12 years Male Ogegghondritis of medial lallucial Foot
2o sesamoid
15 Curtin 2010 USA Case report Pain (3 months) 1 16 years Male oHncket handle medial plica Knee
16 Dagher Lebanon Case report Chronic (>1 year) 1 5 years Female g]{f'yenile idiopathic arthritis Knee, Ankle
17 o
18 Dartnell UK Retrospective review Persistent pain 4* Mean 14.7 years NR Hislocation or subluxation in Hip
(Undefined) == cercbral palsy
19 Das India Cross-sectional Chronic pain 14 11-16 years 3 Female CP@3t operative cerebral palsy Knee
20 observational (Follow up 1.6-3 11 Male > §
21 years) - 3
22 de Rooy Netherlands Case report Chronic pain (6 14 14 years Female G@yah arrest at secondary growth Knee
months) 2.3 plate
23 Deere UK Longitudinal study Pain (>3 months) 845 Mean 17.8 years 550 Female a g_Musculoskeletal pain Hip, Thigh, Knee, Ankle,
24 295 Male P Foot
25 Demir (2019) Turkey Case series Pain 2 years 3 <18 years NR 3 = Takayasu arteritis Knee
26 Demir (2014 Turkey Case report Chronic 1 11 years Female wJovenile idiopathic arthritis Ankle
(undefined) 33
27 Den Hoed Netherlands Prospective evaluation Persistent pain 30* > 4 years 16 Female ;—, O  Osteonecrosis Hip, Knee, Ankle
28 (Undefined) osteonecrosis 14 Male = z
29 subgroup (range 4-18 e g
30 years ) f D
Deniz Turkey Case report Pain 6 months 1 10 years Female o N Isclins disease 5" metatarsal
31 DePhillipo USA Case report Persistent pain 1 11 years Male O nOsteochondral defect Knee
32 (Undefined) g Q
33 Derfalvi 2022/2014 Hungary Cross-sectional Persistent pain 82 Mean 13.7 years (SD 37 Female % ;1 Crohn’s disease Hip, Knee, Ankle
34 observational (Undefined) 3.2) 45 Male -
35 Dicaprio USA Case report Persistent pain 1 14 years Female S Osteosarcoma Knee
(>4 months) <
36 Dimitrovska Macedonia Case series Chronic 49 3-14 years 23 Female 3 Brucellosis Big joints of lower limb
26 Male =
37 T
Doyle USA Case series Pain ( >4 months) 3 2.5 years, 14 years, 8 3 Female Pralonavicular coalition Foot
38
years ®
39 Duan China Case report >2 year history of 1 11 years Female wlalonavicular coalition Foot
40 pain m
41 Duckers Germany Case report Chronic pain (8 1 11 years Female P&#pura schoenlein hennoch Ankle
years) @)
42 @
@
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Ece Turkey Follow up Chronic pain 111* Mean 10 years NR =JRenile idiopathic arthritis Hip, Knee, Ankle, Foot
(Undefined) (Range 1.5-18 years) ‘g- N
Eichenbaum USA Case report Pain (>12 2 14 years 2 Male & Talus partitus Ankle
months) 16 years =) %
Eisenstein USA Case report Chronic pain (6 1* 12 years Female é@gonic recurrent multifocal Hip, Ankle, Foot
months) Q. osteomyelitis
Ekinci Turkey Case report Chronic pain 1 13 years Female h@lt#ocal AVN (neuropsychiatric Knee
(3months or —+ N SLE)
o ©
longer) = A~
Eliasberg USA Case report Persistent pain 1 17 years Male 5 § Meniscal ossicle Knee
(Undefined) @ o
Emad Saudi Arabia Case study Chronic pain (3 1 12 years Male Ligsﬁlovitis prepatellaris (Hoffa’s Knee
years) o N syndrome)
Encinas Bolivia Case report Pain (15 months) 1 12 years Female @ & Bechet’s disease Knee
Endo Japan Case report Chronic pain (12 1 16 years Female 3 & Chondroblastoma Knee
months) © 0
Eng USA RCT Pain (> 6months) 20 13-17 years 20 Female SaEllofemoral pain syndrome Knee
Engel USA Cross-section Chronic (>3 23% 8-20 years NR ~Nehromuscular disease (e.g., Leg, Feet
observational months) S 9 DMD)
Ergen Turkey Case report Pain (5 months) 1 13 years Male g@veruse injury — triradiate Hip
Q. cartilage
Farsetti Italy Case report Chronic pain (>3 1 11 years Female o g Osteochondrosis Ankle
months) 33
Fellas Australia RCT Chronic pain (>3 66 Mean 12 years 45 Female SJuawenile idiopathic arthritis Foot
months) 21 Male =
Ferguson Canada Case report Chronic pain (>3 1 13 years Female 'Jg@onic recurrent multifocal Ankle
months) =T  osteomyelitis
Ferrada USA Cross-sectional Survey Persistent pain NR Mean 14.6 years NR ggelapsing polychondritis Knee, Ankle
(Undefined) e
Fisher UK Longitudinal Chronic pain (>3 118 Range 8-16 years 57 Female S8 Lower limb injury Hip, Knee, Lower leg,
months) 61 Male e Ankle, Foot, Toe
Ford (2009) USA Case report Chronic pain (2 1 9 years Female ABEmmune polyendocrinopathy Knee, Ankle
years) chhdidiasis ectodermal dystrophy
Ford (2021) USA Case report Chronic pain 1 16 years Female Z g’atellar sleeve fracture Knee
(Undefined) 3=
Foxen-craft USA Cross-sectional survey Chronic pain (>6 21 Mean 14.3 years NR 2 SMusculoskeletal pain Hip, Knee, Ankle
months) o E‘
Fuglkjaer Denmark Prospective longitudinal Chronic pain NR 8-17 years NR S SMusculoskeletal pain Thigh, Knee, Lower leg,
study (>12 weeks) S (fraumatic/non traumatic) Ankle, Foot
Funk USA Case report Chronic pain 1 12 years Male gﬂ@ 3 von willebrand disease Ankle
(Undefined) Q o
Gallagher USA Case report Chronic pain (>4 1 3 years Female A\{Bi'd\ﬁnt restrictive intake disorder Hip, Knee
months) =t
Gamble USA Cross-sectional Chronic pain 77 0-19 years 48 Female CPseudoachondroplasia Hip, Knee
(Undefined) 28 Male 2
Garg UK Case report Pain (>7 months) 1 15 years Female Prii@ary diaphyseal tuberculosis Leg
Geiduschek USA Cross-sectional Persistent pain 55 3-22 years (Median 5 20 Female Spasticity related to cerebral palsy Lower extremity
observational study (Undefined) years) 25 Male @
Gemulla Germany Case series Pain (5 months) 1* 15 months Female Moro or influenza virus Ankle
George 2019 India Case report Pain (> 12 1 15 years Male Slip@d capital femoral epiphysis Hip
months) i hyperparathyroidism
George 2008 UK Case report Persistent pain 2 14-16 years (Mean 1 Female Ben@n lesion of proximal femur Femur
(undefined) age 15 years) 1 Male e}
Georgoulis Greece Case series Persistent pain NR 13-24 years of age NR @ Osteoid osteoma Knee
(Undefined) mean 18 years @
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Gerberg USA Case report Chronic pain 1 8 years Male é%g—calve—perthes disease Hip
| Gerbino USA Cross-sectional Chronic pain (3 NR Mean age 16.9 years NR gagllofemoral pain syndrome Knee
2 observational months) = @
3 Gibbons Canada Case series Chronic pain 1* NR NR @lonic ankle pain following Ankle
4 (unspecified) = 8 lateral ankle sprain
Glard France Retrospective review Pain (>10 4 11-17 years 4 Female S50 Os trigonum Ankle
5 months) 1 Male 8 i
6 Gokhale UK Case report Pain (>7 months 1 9 years Female o © Ganglion Hip/groin
7 duration) =)
8 Goraya India Case report Chronic pain (3 1 9 years Female Afge@venous malformation of the Knee
months or >) Yo knee
9 Gottesman USA Case report Chronic pain 1 16 years Female S@n@loepimetaphyseal dysplasia Knee
10 (Undefined) 29
11 Greenberg USA Case report Chronic Pain (>3 1 15 years Male o Fibular stress fracture Lower leg
12 months) S g
Guizar-Sanchez Mexico Retrospective case- Chronic pain 21%* Mean 7 years 8 Female o S  Cerberal Palsy Hip
13 matched control study (Undefined) 12 Male x §
14 Gupta India Cohort study Pain (>12 1* Mean 12.6 years NR %PE)tusio acetabulae / septic Hip
15 months) o 8_ arthritis
16 Gutierrez Spain Retrospective medical Chronic pain (>2 22% Mean 9.4 years (SD NR 8- e Flat foot Foot
record review years) 0.3) = —
17 Hadef Algeria Case report Chronic pain 1 9 yearrs Male 5 ©  Bechets disease Hip, Knee
18 (Undefined) =3
19 Hanna UK Case series Pain (12 months) 2 13 years Male SIﬁpondylar osteochondritis Knee
17 years Qo dissecans
;? Harlewijn Belgium Case report Pain (> 6 months) 1 14 years Male >5  Haemophilic A Foot
22 Hashkes USA Cross-sectional Chronic pain 11 4-15 years 3 Female ﬁ' Growing pains Lower leg (shin, calf)
observational (mean 1.4 years) 8 Male 30
23 Hayat UK Case report Pain (>12 1 16 years Male ‘gls_éhiofemoral impingement Groin
24 months) » =)
25 Hayyun Malaysia Case report Persistent pain 1 10 years Male ggejmoral neck stress fracture Hip
(>5 months) -9
26 Heinemann Germany Longitudinal Chronic pain (>3 10 <15 at age of NR 3 3 Ewing sarcoma Lower limb
27 months) diagnosis = E
28 Heinen Germany Prospective cohort Chronic pain 278%* 2-17 years Cir@ral palsy (spasticity related Hip, Knee, Ankle, Foot
29 (Undefined) @ c pain)
Helenius Finland Case series Chronic pain 28%* 15.7 years NR = Avascular bone necrosis, Hip
30 (undefined) (Range 3.7 - 32.8 slg)ped capital femoral epiphysis,
31 years) @tggchondritis dissecans of the
32 €. Qedial femoral condyle,
33 _upéﬂaoarthritis, meniscal tear,
Hensley USA Case report Chronic pain (>6 1 15 years Male Navigular fracture (non-displaced) Foot
34 months) g
35 Hetsroni USA Retrospective office chat | Chronic pain (>3 6 Range 14-18 years 5 Female Medizg meniscocapsular separation Knee
36 review months, >1 year) 1 Male @
Hevesi USA Retrospective geographic Persistent pain 4* Mean 12.5 years NR @steochondritis dissecans Knee
37 database review (Undefined) @
38 Higuchi 2016 Japan Case report Persistent pian 1 14 years Female Famﬁa] neurofibromatosis type 1 Hip, Leg
39 (>5 months) =
40 Higuchi 2019 Japan Case report Persistent pain (3 1 14 years Male m Osteoid osteoma Knee
months) 21
41 Ho USA Case report Pain (>8 years) 1 15 years Male Skelanl dysplasia and open physes Knee
42 o
@
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Holden Denmark Prospective longitudinal Persistent pain 220%* Median 17 years NR =. DBMusculoskeletal pain Knee
(Mean 24 N
months) L)
Holm Norway Cohort Pain (2.5 years) 21%* Mean 11.7 (range 5.5- NR (3_, 3 Hip Dysplasia Hip
22.4) =3
Holzheimer Germany Case report Chronic pain 1 10 years Female 2 ™ Inguinal hernia Groin
(Undefined) 35
Hong China Case report Chronic pain 1 7 years Male — N Perthes Disease Hip
o ©
(Undefined) = A~
Hori Japan Case series Chronic pain (>4 1* 10 years Female Iﬁfé—adipose vascular anomaly Thigh
years) @ o
Hornsby Australia Single case experimental | Chronic pain (>3 3 Mean 10.6 years 1 Female Genaralised joint hypermobility / Hip, Knee, feet
design months) 2 Male %h_ipnic musculoskeletal pain
Hosny Egypt Cohort Consistent pain 3* 8-14 years NR al%g-calve-perthes disease Hip
(Undefined) o
Houx France Cross-sectional Chronic pain 33% NR NR gr@pyrin-associated periodic Lower limb
observational o= syndrome
Howe USA Case report Chronic pain (>3 1 9 years Female = Discoid lateral meniscus Knee
months) % o
Huppertz Germany Cross-sectional Chronic (3 2 Median 11 years NR g Lyme arthritis Hip, Knee, Ankle
o ®
months or >) (Range 3-16 years) o
Huang China Cross-sectional Chronic (3 18* Mean 10 years Male Eﬁ@hene muscular dystrophy Hip, Leg, Feet
months or >) 33
Huynh USA Case series Pain (4 month 2 3 years 2 Male Tengdonitis, Juvenile idiopathic Lower limb, Knees, Ankle
and 2-year 4 years 3 _g arthritis
history) S
Ifedic USA Case report Chronic pain (at 1 11 years Male itgonic recurrent multifocal Knee
least 3 months) g-_. osteomyelitis
Iliev Bulgaria Case report Pain (several 1 18 years Male S5 Os subtibiale Ankle
months) 53
Q-
=y
Ismail USA Case report Chronic pain (>2 1 14 years Female 5 3 Osteochondroma Ankle
years) 20
Issever Germany Case report Chronic pain (>1 1 10 years Female %'accessory navicular bone Ankle, Foot
year) =3
Iwaasa Japan Case report Persistent pain 1 16 years Female LS Plica syndrome Knee
(>6 months) T <
Jain India Case report Pain (6 months) 1 13 years Female F%rgary sjogrens syndrome with Hip, Knee
Esta] renal tubular acidosis and
o ny Metabolic disease
James 2017 USA Case report Pain (7 years) 1 11 years Female ‘(%. Qecurrent ankle sprain Ankle
1351
James 2015 Australia Cross-sectional Paim (mean10 124 Mean 10.8 years 52 Female 4 aCalcaneal apophysitis Heel
months) 72 Male —
Jasiexicz Poland Retrospective medical Persistent pain 1* Mean 14 years (range NR Accessory navicular bone Foot
record review (5.6 years) 9-22 years) é
Jiang China Care report Persistent pain 1 16 years Female o» Hoffa’s fracture Knee
(Undefined) =
Jimenez USA Prospective cohort Chronic pain (>2 39% Mean 16 years 35 Female Fermproacetabular impingement Hip
years) 4 Male 2
Johnson USA Retrospective medical Chronic pain (>7 7* Mean 12 years 2 Female Kdppel-trenaunay syndrome Knee
record review months) (Range 2-23) 5 Male [Hascular malformation)
Kalra UK Case report Chronic pain (5 1 9 years Female %current rhabdomyolysis Calves
years) =
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Kamal Indonesia Case report Persistent pain 1 10 years Female é steofibrous dysplasia Tibia
1 (>2 years) =0
2 Kaplan USA Case report Chronic pain 1 16 years Female ~': ) 8 Chondrolysis Hip
(Undefined) SN
i Karadag Tirkey Case report Pain (>3 months) 1* 3 years Female é @perimmunoglobulin D Leg
[=} syndrome
5 Kaser USA Case report Chronic pain (>3 1 11 years Female 8 S Chondroblastoma Knee
months) =+ N\
6 Kashikar-Zuck USA Clinical trial Chronic pain 135 Mean 15.6 years 120 Female Pﬁnéry chronic musculoskeletal Lower limb
7 (undefined) 11 Male 5 o] pain
® o
: Nonbinary |08
10 Kaspiris Greece Retrospective Chronic pain 130%* Mean 8.6 years (SD 69 Female ‘gl, ; Growing pain Leg
(Undefined) 2.5) 63 Male o9
1 Kawaji Japan Case report Chronic pain (>3 1* 16 years Female lﬁltﬁomal dominant precocious Hip
12 months) O U osteoarthropathy
13 Kawakami Japan Case report Chronic pain (>2 1 9 years Male g g Extraskeletal para- Ankle
years) ~ @ticularosteochondroma
14 Kaymaz Turkey Case report Pain (3 months) 1 16 years Male 2 8 Patella chondroma knee
15 o9
16 Keeratisiroj Thailand Cross-sectional Pain (7days, 12 270* Range 10-19 years NR 2 BMusculoskeletal pain Hip, Knee, Ankle
observational months) g —
17 Kehoe USA Case series Chronic pain 1* 11 years Male 3 stentaculum tali fracture Foot
18 (>11 months) ad :_’cent to talocalcaneal tarsal
5= lition Kempert
19 . . 2528 P ‘
Kempert USA Cross-sectional Chronic pain (at 109 8-19 years 73 Female © TMusculoskeletal pain Lower limb
20 observational least 3 months) 15 Male >3
21 Kernbach USA Case series Chronic pain 6 12-17 years NR = Middle facet talocalcaneal Ankle
22 (>16 months) 2.0 coalition
23 Khan 2014 UK Case report Chronic pain (10 1 14 years Male gsa)iliacus haematoma after Hip
months) Q?> apophyseal injury
an ase report ronic pain years emale ® 3 eptic arthritis ip
24 Khan 2018 USA C Chronic pai 1 11 Femal S Septic arthriti Hi
25 (several months) 24
26 Kizilkaya Turkey Case report Pain (3 years) 1 7 Years Male 0 g Skeletal dysplasia Knee, Ankle
3
27 Knaus Norway Retrospective medical Chronic pain (>3 4* Mean 15 years Male Esgoperative proximal femoral Hip
28 record review months) (Range 3-27) 2 Sresection arthroplasty
29 Kramer USA Case series Chronic pain (>3 14 9-18 years NR § Q’éteochondritis dissecans Knee
months) 52
30 Kreetapirom Thailand Case report Pain (>3 months) 1 15 years Male 8 - Hyperthyroidism Hip
31 o
32 Krishnamoorthy USA Case report Severe pain (2 1 17 years Female < E%imary hyperthyroidism Knee
o N
years) D 7
33 Krutzke Germany Case report Chronic pain (>3 1 15 years Female b © COPA syndrome Knee, Ankle, Foot
34 months) c
35 Kumar (2001) India Retrospective study Pain (9 months) 7 Mean 15 years NR 3. Undifferentiated Hip, Knee, Ankle
é spondyloarthropathy
36 Kumar (2017) India Cross-sectional Chronic pain (>3 94* 5-16 years NR Prinza_ry chronic musculoskeletal Lower limb
37 observational months) D pain
38 Labotka USA Observational Pain (undefined) 49 Mean 18 years NR ;? Sickle cell disease Leg
39 Lager Sweden Cross-sectional Chronic (3 38* 15 years NR Spinahmuscular atrophy, duchenne Leg
40 months or >) andecker muscular dystrophy
41 Lambrechts USA Case report Chronic pain 1 15 years Male Het%topic ossification of rectus Hip
42 (>12 months) femofi} post AIIS avulsion fracture
D]
@
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LaMont USA Retrospective chart Persistent pain 19 Mean 15 years (range 5 Female InzeiR3d discoid meniscus segment Knee
review (>12 months) 9.5-17) 14 Male an
Larson USA Cross-sectional Chronic (>1 year) 28* Mean 13 years (range NR Sﬁ'pé'gd capital femoral epiphysis Hip, Knee
6-17) SR
Lavoie USA Case report Chronic (4 years) 1 11 years Male Pl\éfa@lphia chromosome-positive Leg
o CML
Lee 2015 Korea Cross-sectional Chronic (6 20 Mean 11 years (SD 2) 8 Female éyﬁptomatic flexible flat foot Foot
observational months) 12 Male =+ N
Lee 2015 Korea Cross-sectional Chronic (6 20 Mean 9.1 years (SD 13 Female = 5 Growing pain Lower limb
observational months) 2.32) 7 Male rlks]
Lefkir Algeria Case series Pain (>3 months) 1* 14 years Female !El\g_nile angio-bechet's disease Knee
Lepore Canada Case report Persistent pain (5 2% 9 years Female Q.ligoarticular juvenile arthritis Groin, Knee
months & >3 14 years 83
years) 8 §
Lequang USA Case report Pain (>3 years) 1 15 years Female Sueear factor I type A variant Knee
= Q
Lescot France Prospective cohort Persistent pain 4% Median 13 years NR ® = Post-surgical pain Foot
(undefined) (range 10-15) =3
Li China Case report Pain (6 months) 1 13 years Female g g Wilson disease Knee
Liu Taiwan Case report Chronic pain (>4 2 2 months & 2 years Male 8‘ a Spinal meningioma Knee
months) o=
Logan (2021) USA Retrospective review Pain (11 months) 51* Mean 11 years NR §_§_/1§ptomatic discoid meniscus Knee
Logan (2010) USA Case report Pain (>3 years) 1 8 years Female gi@ length secondary to ABI Hip
QT
Lolekha Thailand Prospective cohort Chronic pain (>3 4* Range 4-11 years NR Fﬁgn&ﬁn immunodeficiency virus Lower limb
months) -
Lu China Case report Pain (3 years) 1 9 years of age Male §.€' Pyogenic arthritis Knee, Ankle
o S |
Luhmann USA Retrospective review Chronic pain 9 Mean 14.6 years 1 Female Bii®ful idiopathic rigid flatfoot Foot
(>12 months) (range 10.3-19.9) 8 Male QS
Luthi Switzerland Case report Chronic pain (>3 1 16 years Male g@plicaﬁon of oral retinoids Knee
months) 20
Lyback Finland Cross-sectional Chronic pain (>3 15% Range 1.5-16 years NR gju%enile rheumatoid arthritis Knee
observational months) 3=
Macdonald USA Case report Chronic pain 1 7 years Female © 5 Post fibular fracture Ankle
(Undefined) P~
Maj Malaysia Case report Chronic pian (>6 1 11 years Female @&rior horn deficient discoid Knee
months) =) ml meniscus
Majumder India Case report Chronic pain (>3 1 5 years Male Pgﬁl\l;énted villonodular synovitis Knee
months) Q o
Malec USA Case report Persistent pain 1 14 years Female o o FVII deficiency Knee
(several months) e
Mardanpour Iran Case report Pain (4 month 1 11 years Female €alcaneus osteosarcoma Ankle
history) 3.
Mariani Italy Retrospective review Chronic pain (>1 1* Mean 15 years Male @m)nic patella instability Knee
year) 7
Maru Japan Case report Chronic pain (>3 1 12 years Female @ Chondroblastoma Hip
months) T
Masiero Italy Cohort Persistent pain 2584 Mean 15 years (SD NR SMusculoskeletal pain Hip, Knee, Ankle
(>3 months) 1.21) @
Maslon Poland Observational Permanent pain 11* Mean 9.6 years NR ¢ Cerebral palsy Hip
(Undefined) -
Masud Bangladesh Case report Chronic pain (>2 1 15 years Female o Giant cell tumour Tibia
years) @
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1 Matava
USA BMJO
2 Mattila Retrospective review - pen ; 3
3 Finland R Pain (4 months, <o
4 Mauro (2018) etrospective review 12months) 3* Mea 3 B
5 Italy Chronic pain (>2 n 12.7 years NR o7
Mauro (2018 Case re years 14 STob
port ) Fppsd capi
6 a) T Chronic pai Mean 6 years e, % capital femoral epiphysi
ly e pain (6 . 6 Fomalo >0 piphysis T
7 Maximen ase series c months) 16 8 Male " dntra-articul ip, Leg, Knee
8 France hronic pain years Femal S Ralformatio B
9 May Case report (several months) 1 - e Pnted vill n of the knee Knee
1 USA = Chronic pain (6 Y Fomal o onodular synovitis
et . ale ]
0 Mazzella rospective review o mpnth§) 1 17 year: a Sleta thalassemia mi Knee
11 VR Australia " °r1:11;n]t)§1;1 6 5 S ol N ia minor o Koee An
1 cKinno -sectional coh - S = - , Knee, Ankl
1 g " Australia ohort Pain (>2 years) Mzan 12.5 years R c §emangloendothelioma ¢
Mehdinasab Cross-sectional 28* ange 3-19) D o Knee
- M 4 Osteoi
14 Pakistan observational Chronic pain (>3 - ean 14.31years 12 Fomal = g steoid osteoma T
15 Menge Case report months) 5 R 16 & e 2 o Pat ip, Thigh, Knee
16 USA Chronic pain (1.5 ange 5-18 years I\l;/l[{ale 29 ellofemoral pain
17 Mensink Case report c }{Cars) 1 15 % & Cerebral Knee
Netherlands C hronic pain (>3 years Femal Slw] ra paISy
18 Mossia ross-sectional case months) ! 12 € o Dsteoid o Lower limb
19 Ttaly control ((3hr0nic pain years ol =23 steoma patella
Messner Case report Undefined) 16 v € BeFal m Knee
20 Sweden Chronic (>1 year) ean 14.8 years o F o gi_ alleolar stress fracture
21 Miettunen Case series ! 4 4 l\?Imlale gu’-‘[Gs’erlile idi - Ankle
22 Canada Chronic pain years Fema 16 &= iopathic arthritis
- - al ©
23 Miltner Prospective C1(1>12~ months) ! 3 ¢ Btmg associated Knee
54 Germany ronic pain (>3 years T 53 (SA vasculopathy
Mir Prospective cohort mpnths) 40 Range 0 1 1‘:/112?16 @@dral dam VD Knee, Ankle
25 India Chronic pain (>6 : ge 0-18 years R e L age due to trauma
26 Miro Case report C m(?nths) 7 Range 13 = Bsteonecro - Knee
27 Spain hronic pain (2 -18 years AT = 3 chemoth. sis related to _
58 Cross-sectional years) 1 7 3 I\leale Bitdlar hypelfrap?’ (ALL) Hip, Knee
: ' %Smnic pain T years Malee 592 ension syndrome
9 Miyazaki ndefined) > Mean 14 SOsteoblastom: Knee
30 Japan e 3y)ears (SD o 23 a of talus body
Moore ase report male Cl%m _— Ankle
31 Canad: Chronic (9 56 Male [2) ¢ pain in context of hvsi
32 Momi a sability (C physical -
orris Case report months) 1 g[en'fom erebral palsy, Hips, Leg, Feet
33 USA Chronic (3 year: 16 years 20 uscular disease, Spina
34 Mortensen Case report h ) 1 Female e z ch bifida),
USA ronic pain (>6 8 years g c ondroblastoma
35 Motsis Case report o months) 1 Ty Male g g - Knee
36 Greece ronic pain (6 cars M o X yme arthritis
le
Moukok Case re months) 1 a on -
37 oko port > a X Ost Knee
38 France Chronic Pain (2 15 years Male @ 8... coid osteoma
Muramastsu Cohort years) ! 16 2 ngChia] osteoi Ankle, Foot
40 Muschol ase series Ch 2. months) Mean 8 Intm-articular s T Hip
USA ronic pain (> years z ynovial lipom:
41 Naranj Case report months) 3 g* 26 Female & a s
e - R » -
42 India Pain (5 months) ange 0-17 years 31 (;eM alle = ubfibular ossicle
43 Case report 1 male ® - Ankle
. 5 n
44 Chronic pain (>6 5.5 years ]\ﬁ?le -pynovial hemangioma
months) 1 € Hypdrtrophi : Knee
45 10 years ﬂgn(:phlf medial plica / medial
M & oral a
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Nayak USA Case report Chronic pain 1 12 years Female =. X hronic dislocated hip Hip
(Undefined) an
Nemcovaf Denmark Retrospective medical Chronic pain 2- 21 Mean 10.5 years 12 Female “Chyonic recurrent multifocal Lower extremities
record review 84 months) 9 Male =) % osteomyelitis
Nevins USA Case report Pain (>6 months) 1 10 years Male ::—' OOOL ipoma arborescence Knee
o
Ningegowda India Case report Chronic pain (>1 1 13 years Male é g Chondroblastoma Ankle
year) —t-)
Novaczyk USA Retrospective cohort Chronic (months 265 Range 9-11 years NR =] 8 Cerebral palsy Hip, Knee, Ankle, Foot
or >) C 5
Novais USA Prospective cohort Chronic 13* Range 9-18 years 2 Female ﬁs@onecrosis of femoral head Hip
(Undefined) 11 Male v =3
Nwachukwu USA Retrospective medical Chronic pain 11* Mean 16.2 years NR QArthrofibrosis following ACL Knee
record review (post-op, >6 (range 13-18) 2 B reconstruction
@ N
months f/u) <IN
Nwankwo Nigeria Case report Chronic pain (>3 1 11 years Female o U Dermatomyositis Lower limbs
months) =2
Oh Korea Retrospective with single Chronic (6 10 Mean 15.6 years 5 Female ,>_Z, § Idiopathic flat foot Ankle, Foot
follow up months) (range 10-22) 5 Male S Re)
Oshlyanska Ukraine Case report Chronic pain (>3 1 14 years Male a sé‘_baraneoplastic arthritis Knee
months) o ®
Pacey 2014 Australia Intervention Chronic pain 9% Mean 11.6 years NR gm_gt hypermobility syndrome Knee
(Undefined) 59
Pacey 2013 Australia RCT Chronic pain 265 Mean 12.04 years (SD 18 Female @rgrahsed joint hypermobility Knee
(Undefined) 2.93) 8 Male 5=
Padeh Israel Cross-sectional Chronic pain 61 Mean 9.4 years 47 Female SiRenile rheumatoid arthritis Hip, Knee, Ankle
observational (Undefined) 24 Male > §
Padhye Australia Retrospective medical Persistent pain 20 Mean 13 years NR =3 Osteonecrosis Hip, Knee, Ankle
record review (undefined) D0
Paluska USA Case report Persistent pain (3 1 11 years Male g § Osteomyelitis Thigh
months) Q-
Papakonstantinou Greece Retrospective review Persistent pain 5 Median 12 years 3 Female o 3  Osteonecrosis Hip, Knee
(Undefined) 2 Male a=
Park Korea Case report Chronic pain (>1 1 16 years Male Rec@rent macrophage activation Ankle
year) 3 i syndrome
Paruk South Africa Case series Chronic pain (>3 2 13 years Male > Brimary hyperthyroidism Knee, Ankle
months) 17 years S
Patel India Case report Chronic pain (>3 1 12 years Male o g Wilsons disease Knee
years) Zo
Perez Spain Case report Pain (>3 years) 1 7 years Male I®ptbinsufficiency of A20 with Lower limbs
© Mew mutation p.W365R
Pietrzak Australia Case report Chronic pain (>6 1 16 years Female Pa@eRefemoral pain syndrome and Knee
months) v ajiotibial band syndrome
Pilbury UK Case report Pain (>4 years) 1 12 years Male E Cystic fibrosis Knee
Pill USA Retrospective case series Chronic pain 23 Mean 10.4 years 15 Female Symptomatic os subfubare Foot
(Undefined) (range 8-13) 8 Male @
Pinto (data combined with Portugal Cross-sectional Chronic pain (3 18* Range 10-17 years NR 2 Haemophilia Knee, Ankle
Paredes) months or >) °
Poirot France Cohort study Pain (Long 65%* Mean 6.79 (SD£1.93) NR g::' Cerebral palsy Hip, Knee, Feet
duration) n
Porter-Bishop New Zealand Case report Chronic pain 1 12 years Male gbn Willebrand disorder Ankle
(Undefined) -
Portin USA Case report Chronic (3 1 7 years Male J&enile idiopathic arthritis Ankle
months or >) %
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Pouliquen France Retrospective medical Chronic pain (>2 25 Range 6-16 years 20 Female ZnR¥omical variant “Too long” Foot
1 record review years) 5 Male "&tﬁiomedial calcaneal process
2 Pountney UK Randomised trail Chronic pain (>6 6 Mean 12.1 years 2 Female ~': ) & Cerebral palsy Hip
months) 4 Male S %
3 Pourbordbari Denmark Cross-sectional Chronic pain 56* Median 13 years NR é O<§Muscu10skeletal pain Knee, Ankle, Foot, Heel
4 population (median pain 5 (IQR 12-16.5) ok
5 months) 35
6 Poutoglidou Greece Case report Chronic Pain (4 1 10 years Male gnegnted villonodular synovitis Knee
months) = A~
7 Powell USA RCT Persistent pain 25% Mean 12.4 years NR ST §/enile idiopathic arthritis Foot, Ankle
8 (>1 month, less ®o
o
9 than 24 months) =@
10 Prakash India Case report Chronic pain (>6 1 8 years Male M‘Eli'ait@rsal tubercular osteomyelitis Foot
months) 29
1 Prigent France Case report Chronic pain 1 13 years Male T%uhatic lower limb amputation Foot
12 (>18 months) oo
13 Provenzano Sweden Cross-sectional Chronic pain 27 Median 11 years NR g gsteogenesis imperfecta Hip, Knee, Foot
(Undefined) ~3
14 Pybus UK Case report Chronic pain (>3 1 4 years Female 2 8 Takayasu arteritis Lower limbs
15 months) Qo
16 Rao 2021 USA Case report Chronic pain (>6 1 13 years Female 8‘ S Osteochondroma Knee
months) o=
17 Rao 2020 USA Case report Persistent pain (6 1 13 years Male 3 § Ewings sarcoma Hip, Thigh, Knee
18 months) S =
19 Rathleff 2013 Denmark Cross-sectional Chronic pain 57* Mean 17.2 years Female ‘gagllofemoral pain syndrome Knee
20 population based (>36 months) '> <
Zc
;; Rathleff 2013 Denmark Cross-sectional Chronic pain 57* Mean 17 years (SD Female gagllofemoral pain syndrome Knee
(>18 months) +1.1) 5o
23 Rathleftf 2019 Denmark Prospective longitudinal Chronic pain (>2 169* Mean 17 years Female é ©Musculoskeletal pain Knee
24 years) - T
25 Rathleff 2016 Denmark Prospective longitudinal Chronic pa)in >2 180* Mean 17 years Female ga_@_llofemoral pain syndrome Knee
years Qo
26 Raza UK Case report Chronic pain (>1 1 12 years Female % %ynovial chondromatosis Hip
27 year) ==
28 Remesal Spain Case report Chronic pain (>1 1 9 years Female ggonic infantile neurologic, Knee
29 year) cWﬂCaous, and articular syndrome
o5 (CINCA)
30 Rethlefsen USA Retrospective medical Chronic pain (>3 46* Mean 10.5 years NR 5 2 Post-op calcaneal Foot
31 record review years) (SD£2.1) a-idmg/lengthening osteotomy
32 Riaz UK Case report Chronic pain (>9 1 15 years Male Q %Osteochondral lesion Ankle
months) D
33 Richard USA Prospective longitudinal Chronic pain 51 Mean 17.6 years 32 Female Pog®operative hip preservation Hip
34 (>12 months) (range 12-21) 19 Male g surgery
35 - - — = ——
36 Rodrigo Sri Lanka Case report Chronic pain (>3 1 17 years Male aTuberculosis infection Knee
months) »
37 Roth Germany Case report Pain (12 months) 1 7 years Female Oliggarticular juvenile idiopathic Leg
38 T arthritis
39 Rukavina Croatia Case report Chronic pain (>3 1 13 years at onset Female =, Primary OA w/ Hip, Knee, Ankle
months) spoffdlyloepiphyseal involvement
40 (mufffion of type II collagen gene
41 = COL2AI)
42 Ryan USA Case report Pain (1.5 years) 1 15 years Female ;'Iﬁacral osteoid osteoma Leg, Knee
T
ji For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml =
45



http://bmjopen.bmj.com/

oNOYTULT D WN =

Page 46 of 51

o3
BMJ Open ﬁ S
o ®
o3
Sahin Turkey Case report Chronic pain (14 1 17 years Female = gynovial haemangioma Knee
QN
years) = W
Salvati Italy Case series Chronic pain (>6 1 17 years Male TQsgeonecrosis femoral head Hip
months) =) %
Salzman USA Case report Chronic pain 1 3 years Female \C—'@berculous osteomyelitis Hip
(Undefined) o+
Sams USA Case report Persistent pain 1 13 years Male @Dovelopmental dysplasia & Knee
(>12 months) = Qslocation of the patella
Sanchis-Alfonso Spain Case report Persistent pain 1 16 years Female Lotaésed Pigmented Villonodular Ankle
(several months) 5 Q Synovitis
Santora USA Case report Persistent pain 1 11 & 12 years Female o gntraarticular loose body Hip
(Undefined and 9 e
months) @ N
Santos-Pereira Portugal Case report Chronic pain (>6 1 13 years Female 8 E Tillaux Fracture Ankle
months) -
Sarage USA Case series Chronic pain (>4 1 15 years Female Cﬁbé{d-navicular tarsal coalition Foot
months) C=
Sasapu USA Case report Persistent pain (5 1 10 years Female ; % Osteoid osteoma Leg
months) g. 2
Schejbalova Czech Republic Retrospective medical Chronic pain (>3 4* Ramge 9-18 years of NR a @ Cerebral palsy Hip
record review months) age 2 E‘_
Schils USA Retrospective medical Pain (several 2% Range 16-34 years NR Medial malleolar stress fracture Ankle
record review months) 33
Schuett USA Retrospective medical Chronic pain (>3 32% Mean 14.4 years (SD NR glﬁ[vic apophyseal avulsion Hip
record review months) +1.4) Qo fracture
Scott USA Case report Chronic pain (>3 1 7 years Female ﬁd%il:tiple epiphyseal dysplasia Lower limbs
months) -3
Sekiya USA Case report Chronic pain (>1 1 17 years Male @@roacetabular impingement Hip
year) =
Shabir Pakistan Retrospective medical Chronic pain (>6 5* Range 2-5 years NR gﬁlgenital dislocation of hip Hip
record review months) g
Shah (2016) USA Case report Pain (4 months) 1 6 years Male g‘_(—:j\/itamin D deficiency Lower limb
Shah (2022) USA Case report Persistent pain 1 13 years Female liﬂa%-adipose vascular anomaly Thigh
(several years) S
Sharma USA Case report Persistent pain 1 12 years Male Mu%uloskeletal pain syndrome Hip, Knee
(>2 years) =G
Shetty USA Case report Chronic pain (>7 1 7 years Female T3 S Osteoid osteoma Hip
months) 5@
Shimomura Japan Case report Persistent pain 1 9 years Female %'; Chronic non-bacterial Knee
(undefined) «Q O  osteomyelitis
Shiner USA Case report Pain (3 months) 1 9 years Female acq,'\;%e lymphoblastic leukemia Knee, Ankle
- Q
Shore USA Retrospective medical Pain (12 months) 29% Mean 17 years NR E Legg-calve-perthes Hip
record review S
Shtarker Israel Retrospective medical Chronic pain 4% 11,12,13,16 years NR Anglgar and rotational deformities Lower limb
record review (Undefined) - of the lower limb
Shukla UK Case series Chronic pain (>3 4* 11, 14,15 1 Female é’ Osteoid osteoma Foot
months) 3 Male -n
Singh 2003 USA Case report Pain (2 years) 2 13 & 15 years Female Tal@patello-scaphoid osteolysis Knee, Ankle
Singh 2010 USA Case report Chronic pain (>5 1 16 years Female m Chronic synovitis Knee
months) 9
Sink USA Retrospective review Chronic pain (>3 35 Mean 16 years (range 30 Female Ferroacetabular impingement Hip
months) 13-18) 5 Male @
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Sitati Kenya Case report Pain (1 year) 1 10 years Male é § Sever disease Heel
; Skelley USA Case report Chronic pain 1 13 years Male Sﬂ@d capital femoral epiphysis Hip
(Undefined) = wath vitamin D deficiency
3 Smedbraten Norway Cross-sectional Bodily pain 569 Mean age 10.4 (4" NR O ®Musculoskeletal pain Knee
4 (undefined) from); 15.5 (9" form) c 2
5 Somorjai Netherlands Case report Persistent pain 1 16 years Male =1 g Intra-articular plica Ankle
(>3 years) e
6 Sonobe Japan Retrospective Pain (3 months) 2% Mean 6 years Female © Wynovial hemangioma Knee
=0
; Sornay-Soares France Retrospective Pain (12 months) 10 Mean 14.9 years Female U)Jﬁo-’venile idiopathic arthritis Knee
9 Speirs USA Case series Chronic pain (>1 1 14 years Female 3 fj;)cal periphyseal oedema Knee
year) & N
:: (1) Spencer-Gardner USA Retrospective review Chronic pain (>3 10 Mean 18 years NR gs@ial tuberosity apophyseal Hip
months) » fracture
12 Sperotto 2013/2015 Italy Cohort Chronic pain (>3 38%* Mean 14 years (range NR CBgign joint hypermobility / Hip, Lower limb
-16) Idiapathic musculoskeletal pain
1 : yegrs) : 8
3 Sredkova-Ruskova Bulgaria Case report Chronic pain 1 12 Female ZFiders-Danlos syndrome and Knee, Ankle
14 (undefined) 2 rRuitation in COL5A1 gene
15 Stanton USA Retrospective medical Chronic (3 36* Mean 13.4 years 24 Female Regex Sympathetic Dystrophy Hip, Knee, Ankle
16 record review months or >) (range 8-19) 12 Male 8 o
17 Steel UK Case series Chronic pain 2 10 & 11 years Male Gleal/pelvic mass (NFI and Hip
18 (Undefined & 4 Sligoma - both leading to hip
years) S = dislocation)
19 Stein 2010 USA Case report Chronic 1 13 years Male S =  Cerebral palsy Hip
(Undefined) b
20 =
2 Stein 2005 USA Case report Chronic 1 13 years Male z 5’ Cerebral palsy Hip
(Undefined) S2.
22 Styles USA Case series Chronic pain 9* Range 9-21 years 3 Female %% Sickle cell disease Hip
23 (Undefined) 5 Male 5@
24 Su Taiwan Prospective cohort Pain (>6 months) 11* Mean 14.4 years NR © 5 Hip dysplasia Hip
25 (Range 10-25) o 3
Suh Korea Case report Persistent pain (7 1 9 years Male Q '8 Osteonecrosis Foot
26 months) 0.2
27 Sulko Poland Case report Pain (>12 1 17 years Male i)sgeomyelitis and lymphoma Hip, Knee
28 months) L 5
Suzuki Japan Cohort Persistent pain NR Mean 8 years (range NR by é- Perthes disease Hip
29 (Undefined) 5-13) oS
30 Syu USA Case report Chronic pain (>3 1 11 years Female :Cfflronic recurrent multifocal Hip, Knee, Ankle
31 months) =5 osteomyelitis
32 Szer USA Cross-sectional Chronic pain (>3 12% Range 2-15 years NR <§ © Lyme arthritis Hip, Knee, Ankle
observational months) D 5
33 Szesz Poland Prospective non- Chronic pain (>8 4 Mean 10 years NR * ® Post surgical pain Foot
34 controlled clinical months) C
follow-up S.
35 - - - —— - -
Tanir Turkey Retrospective medical Chronic pain 69% Mean 9.02 (SD NR o Brucellosis Hip, Knee, Ankle
36 record review Symptoms 3.59)(range 1-16) @
37 ranging from 2 to o
38 900 days o)
39 Taniwaki Japan Case series Persistent pain 2 9 years 1 Female % Musculoskeletal pain Toe
(>3 months) 1 Male n
40 Tenuta USA Retrospective medical Chronic pain (12- 10* Mean 14 years NR ' Cerebral palsy Hip
41 record review 120 months) -
42 Tezel Turkey Case report Chronic pain (>5 1 10 years Female :.'E' Rickets Lower limb
43 years) T
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Thomas UK Case report Chronic pain (>3 1 17 years Male TuzeRSle osteochondritis dissecans Knee
months) an
Timm USA Prospective cohort Chronic pain (at 76* Mean 13.9 years NR TS Ankle sprain Ankle
least 6 months) =) %
Tippett USA Case report Chronic pain (>3 1 8 years Male \c_i 8 Perthes disease Knee
months) ar
Tiwara India Prospective observational | Persistent severe 25 Mean 9.08 years NR 8 3 Legg-calve-perthes Hip
pain (>6 months) (range 4-12) = N\
Tobias UK Prospective cohort study | Chronic pain (>3 1299 Mean 13.8 years 776 Female = 5 Joint hypermobility Lower limb
months) 523 Male 5 Q
Tompkins USA Case series Chronic pain (>3 3* 15 and 17 years 2 Female 8®ondral defects of patella Knee
months) 1 Male =@
Tonsoline USA Case report Pain (>6 months) 1 16 years Male § B Adductor tendinitis Groin
oD
Toro Italy Case report Persistent pain 1 15 years Male o ':EFemoral neck fracture Hip
(>3 months) S g
Trager USA Case report Chronic pain (>3 1 15 years Male J@egle osteochondritis dissecans Knee
months) x5
Traore Africa Case report Chronic Pain 1 17 years Female %Jg/enile idiopathic arthritis Knee, Feet
(Undefined) Qo
Tripathy (2013) UK Case report Pain (>4 months) 1 12 years Male 8— @  Hoffa fracture Knee
Tripathy (2020) India Case series Chronic pain (>3 3* Mean 9 years (range 2 Female ous dysplasia (mono-ostotic Hip, Leg, Tibia
months) 4-17) 1 Male = 3 polyostotic)
Tsimicalis Canada Prospective cohort Chronic pain (>4 25% Mean 12 years (8-19 NR =1 F_@steogensis imperfecta Hip, Ankle
months) years) Qo
Turati Italy Case report Chronic pain 1 11 years Female >35S Osteochondroma Foot
(undefined) =3
Tuzuner Turkey Case report Chronic pain (>1 1 14 years Female %. -8 Osteoid osteoma Ankle
year) 2o
Ukarapong USA Case report Chronic pain 1 13 years Male lf[gmrgozygous mutation of ALPL Knee
(Undefined) andyrmld form of hypophosphatasia
Ulu Turkey Prospective cohort Chronic pain (3 8* Median 12 years NR agchronic non-bacterial Ankle
months or >) (range 3-17) » O  osteomyelitis
Umrani Oman Case report Persistent pain 1 8 years Male 3 S Osteosarcoma Hip
(>4 months) o O
Unadkat Africa Case series Chronic pain (>5 1 2 years Female Bcae lymphoblastic leukemia Lower limb
months) e %
Uwaezuoke Nigeria Case report Chronic pain (3 1 14 years Male g@sgood-schlatter‘s disease Knee
years) o
Van Leeuwen Netherlands Prospective cohort Chronic pain (>3 157 13 years 100 Female 8 DMusculoskeletal pain Hip, Knee, Ankle, Foot
months) 57 Male o N
Van straalen Netherlands Prospective cohort Chronic pain (>3 196 Range 5-16 years 149 Female .‘fuiénile idiopathic arthritis & Hip, Knee, Ankle
months) 47 Male chitonic musculoskeletal pain
Vijayan USA Case report Pain (6 months) 1 9 years Female J§{enile idiopathic arthritis Knee
<
Villalba Spain Prospective cohort Pain (>6 months) 5 Mean 15.2 years 1 Female @steochondritis dissecans Knee
(range 12-18) 4 Male @
Vukic Croatia Case report Chronic pain (>3 1 15 years Female ®@Juvenile fibromyalgia Hip
months) E
Waisel USA Case report Chronic pain 1 13 years Female a Ehlers-Danlos Knee, Ankle
(Undefined) m
Wang 2020 USA Prospective cohort Chronic pain 22% Mean 12.3 years NR Fibfbadipose vascular anomaly Hip, Knee, Ankle, Foot
(>12 months) (SD£6.8) @) (FAVA)
@
@
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Wang 2021 China Retrospective medical Chronic pain 6 (feet) Mean 12.8 years NR Smub3arsi pain following subtalar Foot
1 record review (post-op follow (range 11-20) ‘g- B arthroereisis
2 up 10-71 months) Ll ~)
Ward (2004) Canada Case report Chronic pain 1 12 years Female gs%)pathia striata with cranial Hip, Knee
3 (Undefined) =9 sclerosis
4 Ward (2023) Ireland Prospective cross- Chronic pain (>3 80 Mean 11.6 years 54 Female 2~ Hypermobility Knee, Ankle
5 sectional months) 26 Male 35
6 Washington Thailand Case report Pain (10 months) 1 5 years Male = giliary & osteoarticular Hip
= ~ _ tuberculosis
7 Watanabe Japan Case report Persistent pain 1 3 years Female 5 §yn0vial hemangioma Knee
8 (>6 months) @ o
Watters USA Case report Chronic (3 1 12 years Male ~ @ Ewings sarcoma Hip
9 th >) D =
months or S
:: (1) Wei USA Case report Persistent pain 1 17 years Female @ %orham-stout syndrome Hip
(Undefined) A
12 Wells USA Retrospective medical Chronic pain 6* 11,13,14,17 years 4 Female O O  Osteonecrosis Hip
13 record review (follow up 6 2 Male g g
months op) ~3
14 Westbom Sweden Retrospective medical Chronic pain (>6 185%* Range 4-19 years 80 Female % 8 Cerebral palsy Hip, Knee, Ankle
15 record review months) 105 Male 3 2
16 =t
17 Widhalm Austria Cohort Permanent pain 20%* Mean 14.2 years 9 Female @ g‘ Cartilage lesion Knee
(Undefined) (SD+2.7) 11 Male 35
18 Wiegerinck Netherlands RCT Chronic pain (4 101 Mean 10.6 years 25 Female S SCalcaneal apophysitis Ankle
19 months) (SD+1.6) 76 Male 2=
20 Wobma USA Case series Persistent pain 1 10 years Female 'Jgﬁonic recurrent multifocal Hip
12 months) =T  osteomyelitis
21 ( =3 .
27 Wong Hong Kong Case report Pain (3 months) 1 7 years Female ® 'g- Neuroblastoma Hip
S=
23 Wong 2009 USA Case report Chronic pain (>3 1 12 years Male Patdlofemoral pain syndrome & Knee
months) Q - bipartite patella
24 Wong 2022a Denmark Prospective cohort Chronic pain 22 Mean 9.1 years 8 Female o 3 Cerebral palsy Hip, Knee, Ankle
25 (Undefined) (range 2- 17 years) 14 Male P
26 Wong 2022b USA Case report Chronic pain 1 12 years Female 0. © Avascular necrosis Hip
27 (Undefined) 33
28 Xie China Case report Persistent pain 1 4 years Male %) g Post-surgical Fibular
(>9 months) - o
29 Yi China Case report Pain (>12 1 6 years Male § %ynovial chondromatosis Hip
30 months) S @
31 Yokouchi Japan Case report Chronic pain (3 1 10 years Male © ™' Osteoid osteoma Mid tibia
months) am
32 Yoshida Japan Case report Persistent pain 1 8 years Female é' a Osteosarcoma Knee
33 (Undefined) 29
34 Yothakol Thailand Case report Chronic (5 1 12 years Female %novial chondromatosis Knee
months) =]
22 Yuill Canada Case report Persistent pain 1 14 years Male Titglis posterior tendonopathy Foot
(>4 months) @
37 Yuldashev Korea Retrospective medical Chronic pain >10 1* 9 years Male ﬁ}pe I camuratingelmann Tibia
38 cord review years) o
Zhang China Cohort Chronic pain *6 Mean 14.3 years Male E,aemophilic arthropathy Knee
39
(Undefined) (range 13-17) »
40 Zhu China Case report Chronic pain 4* Range 12-14 years 1 Female Mé}ﬂphysea] chondrodysplasia Knee
41 (>12 months) 3 Male ~ type schmid
42 E
@
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* This is the population that each study described as meeting the inclusion criteria of having chronic lower limb pain

NR — Sex breakdown not reported for subpopulation of the full study
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Supplementary Table 3: The 124 conditions found in this review, and whether or not they were

associated with the ICD-11 chronic pain manifestation code

Condition

Was there an ICD-11
manifestation code for
chronic pain available?

Acute lymphoblastic leukaemia

Yes

Persistent ankle pain subsequent to a strain or sprain No
Coeliac disease No
Cerebral Palsy. This also includes pain subsequent to surgical No
interventions relating to Cerebral Palsy

Cystic Fibrosis No
Persistent hip pain due to femoroacetabular impingements Yes
Fibrous dysplasia. This includes both mono-ostotic and polyostotic. No
Haemophilia including FVII deficiency No
Persistent hip pain due to developmental (congenital) hip dysplasia No
Inflammatory arthropathies. These include Ankylosing Spondylitis or No
undifferentiated Spondyloarthropathy

Inguinal hernia No
Joint instability, including hip, knee, patella or ankle Yes
All types of Juvenile idiopathic arthritis. This includes oligoarthritis, Yes
polyarthritis, systemic, psoriatic arthritis, enthesitis-related and
undifferentiated

Lyme Arthritis Yes
All types of Muscular Dystrophy. This includes Duchene, Becker, No
fascioscapulohumeral, limb girdle, myotonic.

Musculoskeletal pain. This includes primary, idiopathic and chronic No
widespread pain (Juvenile fibromyalgia).

Neurofibromatosis Type 1 No
Dysplasia. This includes conditions such as osteoarthritis with Yes
spondyloepiphyseal involvement (mutation of type Il collagen gene,

COL2AI, Skeletal dysplasia and open physes, Protusio acetabulae

Multiple epiphyseal dysplasia Spondyloepimetaphyseal dysplasia, BUT
EXCLUDES High or low bone mass or low bone dyspasias"

Osteomyelitis, including brodies abscess No
Persistent anterior knee pain due to patellofemoral pain syndrome and | Yes
chondromalacia patellae

Henoch-Schoenlein Purpura No
Spinal Muscular Atrophy Yes
Persistent lower limb pain subsequent to limb amputation No
Von Willebrand disorder No
Stress fracture No
Arteriovenous Malformation No
Talipes Equinovarus No
Brucellosis No
Hyperimmunoglobulin D Syndrome No
Hyperparathyroidism, including primary hyperparathyroidism No
High bone mass dysplasia. This includes Osteopetrosis tarda, No
Melorheostosis (mesenchymal dysplasia), Camurati-Engelmann (Type

1), Osteopathia striata but EXCLUDES general Dysplasia or low bone

mass

Philadelphia chromosome-positive CML No
PIK3CA-related disorder No
Scurvy No
Slipped capital femoral epiphysis No
Spina Bifida No
Cryopyrin-associated periodic syndrome No
Dermatomyositis No
Ewing Sarcoma No
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Fibroadipose vascular anomaly (FAVA) No
Ganglion No
Klippel-Trenaunay syndrome (vascular malformation) No
Legg-Calve-Perthes Disease No
Liposynovitis prepatellaris (Hoffa's syndrome) No
Myopathy No
Osteogenesis imperfecta No
Osteoid osteoma No
Restless leg syndrome No
Disorders of the meniscus. This includes symptomatic discoid Yes
meniscus, meniscocapsular separation and meniscal ossicle.

Auto-immune polyendocrinopathy candidiasis ectodermal dystrophy No
Chondroblastoma No
Chronic granulomatous disease No
Coalition. This includes any location in the foot for example No
talocalcaneal or talonavicular

Exertional compartment syndrome No
Arthritis related to Crohn's disease No
Enthesopathy No
Familial Mediterranean fever arthritis No
Flat foot. Consider only paediatric flexible flat foot, not rigid relating to No
spasticity or coalition

Fracture of the lower limb. This includes femur, ischial tuberosity, No
pelvis, tibia, fibula, ankle, foot

Generalised joint hypermobility syndrome Yes
Human immunodeficiency virus No
Hypophosphatasia as a result of Homozygous mutation of ALPL No
lliotibial band syndrome Yes
Ischiofemoral impingement Yes
Osteochondral lesion & Osteochondritis Dissecans No
Osteosarcoma Yes
Pigmented villonodular synovitis Yes
Persistent lower limb pain post surgery. No
Septic (pyogenic) arthritis No
Relapsing Polychondritis No
Sickle Cell Disease No
Tuberculosis infection No
Vitamin D deficiency No
Wilson disease No
Beta thalassemia minor No
Growing pains No
Pseudotumor (idiopathic intracranial hypertension) No
Sjogren’s syndrome No
Spinal meningioma No
Rhabdomyolysis No
Heterotrophic Ossification No
Neuroblastoma No
Metaphyseal Chondrodysplasias type Schmid No
Accessory bone. This includes Os Subfibulare, navicular, Os No
subtibiale, Os trigonum, ossicle, subfibular ossicle

Activated phosphoinositide 3-kinase (PI13K) delta syndrome No
Anatomical variants of lower limb. This includes 'Too long' No
anteromedial calcaneal process, Limb length secondary to ABI,

Angular and rotational deformities, Retroversion of acetabular dome
Apophysitis No
Arthritis due to Bancroftian filariasis (Filarial arthritis) No
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Autosomal dominant precocious osteoarthropathy No
Avascular necrosis (also known as Osteonecrosis) No
Behcet's disease No
Benign bone tumour/lesion. This includes osteochondroma, No
chondroma benign and benign lesion of proximal femur

Chondral defects & cartilage pain disorders of the lower limb No
Chondrolysis No
Chronic infantile neurologic cutaneous and articular syndrome (CINCA) | No
Cirsoid aneurysm No
Epiphyseal arrest No
COPA Syndrome (genetic) No
Focal periphyseal oedema No
Gorham-stout syndrome No
Haploinsufficiency of A20 with new mutation p.W365R No
Persistent lower limb pain resulting from complications arising post No
fracture. For example, ankle impingement resulting from bimalleolar
fracture.

Tarsometatarsal interval injury No
Intraarticular loose body Yes
Intra-articular venous malformation of the knee No
Post infective arthritis including Noro or influenza virus No
Nuclear factor | type A variant No
Osteoblastoma No
Osteochondrosis No
Osteofibrous dysplasia (ossifying fibroma) No
Pachydermoperiostosis No
Paraneoplastic arthritis No
Patellar Hypertension Syndrome No
Reactive arthropathy No
Sting-Associated Vasculopathy (SAVI) No
Benign tumours of synovium. This includes Synovial chondromatosis, No
Synovial haemangioma, Intra-articular synovial lipoma

Synovitis. This includes both chronic and transient. Yes
Takayasu arteritis No
Talo-patello-scaphoid osteolysis No
Talus Partitus No
Tendon disorders of the lower limb. This includes tibialis posterior and No
flexor hallucis longus tendinopathy and adductor tendinitis.

Tenosynovitis, inflammatory arthritis Yes
Traumatic Joint dislocation No
Recurrent macrophage activation syndrome No
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ABSTRACT

Objective

To identify the types of conditions reported in peer-reviewed literature that result in chronic
musculoskeletal lower limb pain in children and adolescents and explore alignment of these
conditions with the chronic pain reporting codes indexed in the International Classification of
Diseases 11th Revision (ICD-11).

Design

This scoping review follows the Preferred Reporting ltems for Systematic Reviews and Meta-
Analyses guidelines.

Data sources

Five electronic databases were searched (Medline, EMBASE, PsycINFO, CINAHL, and the
Cochrane library).

Eligibility criteria

Articles involving children and adolescents under 18 years and reporting on chronic
musculoskeletal pain of the lower limb were included.

Data extraction and synthesis

We assigned an ICD-11 code to each condition based on details reported in the study. We
recorded whether any of the presenting conditions were linked to an ICD-11 chronic pain
manifestation code.

Results

From 12,343 records, 418 papers were included. There were 124 unique conditions
associated with chronic lower limb pain, the most commonly reported being chronic
widespread musculoskeletal pain (24 studies) and juvenile idiopathic arthritis (26 studies).
Only 11.1% of presenting conditions were linked to an ICD-11 chronic pain manifestation

code.

Conclusion
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Most presenting conditions associated with chronic pain in the lower limb do not have a
chronic pain manifestation code in the new global standard for recording health information.
This means, chronic pain associated with common lower limb conditions may remain

invisible in global statistics.
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Strengths and limitations

We used the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
extension for Scoping Reviews and a registered protocol to guide this review

We used the ICD-11 for recording diagnostic health information to classify conditions
and chronic pain

Only studies published in English were included

One reviewer extracted data due to the breadth of data collected

No studies had a risk of bias or quality assessment

Funding Statement: This work was supported by the Medical Research Future Funds grant,

number MRF2015863
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INTRODUCTION

Chronic pain, defined as pain lasting for more than 3 months, can occur in 20.8% (95% CI
19.2-22.4%) of children and adolescents." ? Children and adolescents face difficulties as a
result of chronic pain including reduced participation in daily activities, such as attending
school, playing with their peers, and engaging in physical activity.® Chronic pain negatively
impacts quality of life and increases the risk of psychological disturbances such as anxiety
and depression.2 4% The lower limb (foot, ankle, leg, knee, thigh, and hip) is one of the most
common sites of chronic musculoskeletal pain in children and adolescents, accounting for
almost 40% of all childhood chronic disease pain patterns.3 7 The onset of chronic lower limb
pain in childhood tends to occur before children enter formal schooling,® but diagnoses vary

considerably. It is likely to persist for up to four years following their first episode.®

Children commonly experience chronic pain for 12 months prior to seeing a professional with
additional experience in managing chronic pain such as a pain medicine specialist or allied
health professional such as a physiotherapist, psychologist, or occupational therapist.®
Adequate education, identification, and assessment at early stages in the pain journey is
pivotal in minimising any pain chronification risk. This is because children and their families
initially present to primary care or community-based health professionals such as allied
health, well before specialist consultation.'® ' To enable adequate care from the outset,
primary care clinicians and community-based healthcare professionals may benefit from
specific evidence-based guidelines to provide optimal and early diagnosis and treatment of

chronic pain in children and adolescents prior to engaging with specialist services.'?

Population-level research conducted in Australia shows that children and adolescents’
musculoskeletal lower limb presentations to general practice are twice as common as spinal
and trunk problems.'? The authors of the study,'? however, noted that they could not
distinguish presentations that were acute or chronic in nature, highlighting the need for a

standardised system to collect such data. Recently, the International Classification of

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 8 of 53

‘salbojouydal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xa) 01 pale|al sasn 1o} Buipnjoul ‘1ybiAdos Ag paloaloid


http://bmjopen.bmj.com/

Page 9 of 53

oNOYTULT D WN =

BMJ Open

Diseases (ICD) framework (https://icd.who.int/en) was revised to include chronic pain as a

separate disease category.'3 ' Incorporating chronic pain classifications into the ICD-11
allows capture of health statistics, hence making chronic pain more visible as a public health
issue.’ This is an important goal to address the under-recognition of chronic pain in children
and adolescents and improve health outcomes.'® While the ICD-11 may better highlight the
burden of chronic pain in children and adolescents, its usefulness is yet to be explored in the

context of chronic musculoskeletal pain in the lower limb of children and adolescents.'”

The primary aim of this scoping review was to identify the breadth, and types of conditions
reported in peer-reviewed literature that may result in chronic lower limb pain in children and
adolescents. The secondary aim was to explore the alignment of these conditions with the
new chronic pain reporting codes indexed in the International Classification of Diseases 11
Revision (ICD-11). This secondary aim served as an exercise to field test the usefulness of
the ICD-11 in capturing cases in which certain health conditions are associated with chronic
musculoskeletal pain of the lower limb. Scoping review methodology was chosen to ensure a

broad approach guided data capture.

METHODS

This scoping review was conducted in accordance with the Joanna Briggs Institute
methodology for scoping reviews.'® We reported the review in line with Preferred Reporting
Items for Systematic Reviews and Meta-Analyses reporting guidelines for scoping reviews
(PRISMA — ScR). A protocol for this scoping review was registered on Open Science

Framework on 3 of March 2023 (https://doi.org/10.17605/OSF.IO/2RYV®6).

This scoping review was overseen by a steering group of 15 paediatric and methodological
experts assembled by the research team. The group comprised 10 paediatric healthcare
professionals who routinely support children who experience chronic musculoskeletal lower

limb pain. These included a rheumatologist, endocrinologist, general practitioner,
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orthopaedic surgeon, paediatrician, psychologist, pharmacist, two physiotherapists/clinical
researchers, and a podiatrist/clinical researcher. We also were supported by three
methodology experts, and two consumer representatives with an interest in chronic lower
limb pain in children and adolescents. The role of the steering group was to provide input
into the search strategy and resolve disagreements in the categorisation of conditions
according to the ICD-11. This steering group also established which conditions included in
this review were musculoskeletal in nature which aligned with the funding directions and

aims.

Eligibility criteria

Studies were eligible for inclusion if they were available in English, sampled a paediatric
population (<18 years of age or mean or median population <18 years of age)'® and reported
on the presence of chronic or persistent musculoskeletal pain in the lower limb. Chronic or
persistent musculoskeletal pain was defined as studies describing pain lasting for longer
than 3 months that originates in the joints, bones, muscles, tendons, and related soft
tissues.?0 For the purposes of this review, the lower limb included the hip, thigh, knee, leg,
ankle, and foot, but excluded the pelvis, pubic symphysis, and sacroiliac joints. This review
included randomised controlled trials, observational studies, and case reports and series to
ensure study conclusions were based on the primary analysis of human data. This eligibility
criteria were chosen to ensure only conditions relevant to chronic musculoskeletal pain were
included and aligning to the overall research aim of the funder. Therefore, pain that was
dermatological or neuropathic/potentially neuropathic in nature were excluded (e.g. chronic
regional pain syndrome), work-related pain or articles describing a region of pain without a
diagnostic name (e.g., juvenile idiopathic arthritis) or condition (e.g., primary chronic
musculoskeletal pain) were excluded. Papers that were trial protocols, editorials, opinion
pieces, or where no data were presented were excluded. In studies with mixed populations

(e.g., in terms of age, location of pain, mechanisms of pain such as neuropathic pain), only
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data from participants that met this review’s eligibility criteria were included: individuals less

than 18 years of age with chronic musculoskeletal pain of the lower limb.

Information sources and search strategy

An initial, limited search of PubMed and Google Scholar were conducted to identify any
papers on the topic of “chronic lower limb pain”, “musculoskeletal pain”, and “paediatric
pain”. To ensure a comprehensive search of the literature, a clinical research librarian
assisted in the development of a systematic search strategy for each of the databases. Five
electronic databases were then searched, including Medline, EMBASE, PsycINFO, CINAHL,

[ T]

and the Cochrane library using keywords such as “chronic pain”, “lower extremity”, and
“paediatric”. The full electronic search strategy for Medline is presented in Table 1 (for all
strategies see Supplementary Table 1), which was adapted for the each of the included
databases. No limitations were placed on publication date or status. The initial search was
conducted from database inception until 4" May 2022, and then updated on the 25™ of July
2024. Studies meeting the eligibility criteria were uploaded onto EndNote Version X9

(Clarivate Analytics, PA, USA) then exported to Covidence Systematic Review Software

(Veritas Health Innovation, Melbourne, Australia) for de-duplication and screening.

Selection of sources of evidence

Two reviewers (CW and VP) independently screened titles and abstracts of papers based on
the eligibility criteria. In the event of disagreements, a third reviewer (El) was consulted to
reach consensus. Full texts were screened independently by two of five reviewers (CW, VP,
El, LD, MS). Any concerns regarding the eligibility of a study were resolved by consensus
among the authors first, and then by the steering group in cases where the musculoskeletal
nature of the conditions reported was unclear. Extensive efforts were made to retrieve full-
text records through multiple physical and digital sources including two university libraries
and a hospital library. Due to the data capture strategies, and volume of data, we did not use

any citation chaining methods.
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Data charting process and data items

Data from eligible studies were extracted into a purpose-built spreadsheet in Microsoft Excel.
Data items included first author, year of publication, type of study design, the
country/countries in which the study was conducted, the age groups researched, duration of
pain described in the study, lower limb location of pain, and the specific condition(s) that

were reported to be associated with chronic musculoskeletal pain of the lower limb.

Data were extracted by one reviewer. Following extraction, one reviewer (El, LD, VP, CW, or
MS) independently used the International Classification of Diseases 11" Revision (ICD-11)

(https://icd.who.int/en) to assign a code to each of the conditions presented in the studies.

The ICD-11 browser version 2022.02 release (https://icd.who.int/en) was used for coding. All

codes were then discussed during a regular meetings between reviewers (El, LD, VP, CW,
MS) to ensure coding consistency and agreement, where several cases or diagnoses were
independently coded differently by reviewers and all similar condition codes were checked to
ensure correct alignment and decisions. We did not record the number of disagreements in
coding. Coding was done to the level at which the paper provided sufficient detail about the
condition. Given the scope of this review, we did not contact authors of papers with the
necessary missing information. Disagreements were resolved through discussion, and
adjudication by a third reviewer or steering group experts if a resolution could not be found.
Using the ICD-11, each study was assigned a ‘parent’ code (a two-digit code) to facilitate
hierarchical organisation of the data. In studies which reported more than one condition,
multiple codes were assigned to reflect the number of conditions reported. We also recorded
cases which had multiple parent codes. Where a presenting condition was aligned with a
secondary chronic pain manifestation code, this was also recorded within the spreadsheet.
An ICD manifestation code describes the manifestation, symptoms, or signs of the
underlying disease (e.g., pain) rather than the disease itself. Only codes that reflected the

primary condition/s and, if different, the pain conditions, were recorded. For example,

10
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FB82.00: Chondromalacia patellae is linked to the manifestation code MG30.31: Chronic
secondary musculoskeletal pain associated with structural changes. Manifestation codes in
the ICD-11 refer to the manifestation of the disease (e.g., chronic pain), not the disease
itself. Therefore, all chronic pain manifestation codes refer to chronic secondary pain

conditions, not chronic primary pain conditions.

Data synthesis

Data were summarised descriptively using frequencies and percentages to characterise the
published literature (e.g., country, study design, sample size, age, and sex of participants).
To address the review aims, data were also summarised descriptively to determine types
and percentage of conditions associated with chronic lower limb pain in children and
adolescents. This was achieved by analysing the ICD-11 parent codes of the relevant
conditions, which were then categorised into primary and secondary chronic pain groups,
according to the definitions provided by Treede et al.” In addition, conditions relating to the
same anatomical structure or physiological process were grouped under a single broad
heading. For example, conditions associated with joint instability of the hip, patella, ankle
were merged and grouped under “joint instability of the lower limb”. Finally, the alignment of
these conditions with the new chronic pain classification system was explored by
determining whether any presenting conditions (where pain was not a result of chronic

primary pain) were indexed with a chronic pain manifestation code in the ICD-11.

Patient and public involvement

There were two consumer representatives. One who had lived experience of a child with
chronic lower limb pain and supporting families with chronic lower limb pain. The other
provided support and education to health professionals who provide services to children who

have chronic lower limb pain.

RESULTS

11
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Characteristics of included studies

A total of 12,343 records were identified through the database searches. After duplicates
were removed, records combined where they reported on same data, and titles and
abstracts screened, 1,409 papers were downloaded for full text screening, with a final 418
studies (from 422 reports where four described data from the same population) included in
the review (Figure 1). A common reason for exclusion was that studies did not report on

participants with chronic and/or persistent pain.

Of the 418 studies included in this review (Supplementary Table 2), most studies were case
reports (n = 220 studies) or retrospective medical record reviews (n = 54) which were
published in the 2010’s (n = 220/418), conducted in the United States of America (n =
143/418 studies), and sampled adolescents between 11 and 17 years of age (n = 179/418
studies). Of those studies that reported sex (336 studies), studies sampled more females (n
= 4,782) than males (n = 2,556) in total. No paper included in this review sampled infants

less than a year old (Table 2).

Conditions related to chronic musculoskeletal pain of the lower limb
Discounting duplicate conditions, this review found 124 unique conditions that were

associated with chronic musculoskeletal lower limb pain in children and adolescents

(Supplementary Table 3). The most commonly reported health conditions identified resulting

in chronic lower limb pain in children and adolescents were juvenile idiopathic arthritis (n =
26/418 studies), chronic widespread musculoskeletal pain (n = 24/418 studies), spasticity-
related musculoskeletal pain in cerebral palsy (n = 20/418 studies), post-surgical pain (n =
13/418 studies), osteoid osteoma (n = 14/418 studies), and post-fracture (n = 14/418

studies) (Table 3).

The most common description of pain was having pain for at least 3 months (n = 143/418

studies) or for longer than a year (n = 113/418 studies). Most commonly, studies reported on

12
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pain related to the knee only (n = 111/418 studies), mixed cases of various locations of the

lower limb (n = 96 studies), or the hip only (n = 76/418 studies) (Table 3).

Conditions related to chronic musculoskeletal pain of the lower limb based on the ICD-11

All records could be assigned an ICD-11 code. Out of the 27 parent codes available on the
ICD-11 classification system (ICD-11 codes: 01-26, V and X), 18 codes were associated with
chronic lower limb pain (ICD-11 codes: 1-8, 11-15, 20-23, X) (Table 3). In total, 432 parent
codes were assigned to the conditions of participants in the studies (Figure 2). The parent
codes that were used most frequently were 15: Diseases of the musculoskeletal system or
connective tissue (n = 165 conditions), 20: Developmental anomalies (n = 54 conditions), 21:
Symptoms, signs, or clinical findings, not elsewhere classified (n = 43 conditions), X:
Extension codes (n = 34 conditions), 8: Diseases of the nervous system (n = 32 conditions),
and 22: Injury, poisoning, or certain other consequences of external causes (n = 24
conditions). Several other parent codes (ICD-11 codes: 6, 7, 11-14, 23) were used for less

than 5 conditions.

Alignment of the chronic pain classification with the ICD-11 or condition linked with chronic
pain manifestation code

Chronic pain was reported as the presenting condition in 48 conditions in this review and
assigned the parent code 21: Symptoms, signs, or clinical findings, not elsewhere classified,
and then the code MG30: Chronic Pain. These also included the codes MG30.2: Chronic
post-surgical or post-traumatic pain (n = 13 conditions), MG30.0: Chronic primary pain (n =9

conditions), and MG30.Y: Other specified chronic pain (n = 9 conditions).

For cases in which chronic pain was not the presenting condition (n = 415 conditions, i.e.,
chronic secondary pain), only 46 conditions (11.1% of 415 conditions, or 13.7% of the 124
unique conditions once duplicates were removed) were linked to a chronic pain

manifestation code (MG30) (Additional file 2). These 46 conditions included chronic

1
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secondary musculoskeletal pain associated with structural changes (n = 20), chronic
secondary musculoskeletal pain (n = 9), chronic cancer pain (n = 8), chronic secondary
musculoskeletal pain from persistent inflammation (n = 6), and chronic musculoskeletal pain

due to disease of the nervous system (n = 3) (see Figure 2).

DISCUSSION

This scoping review identified 124 unique conditions reported in the literature that may be
associated with chronic musculoskeletal pain of the lower limb in children and adolescents.
Most studies reported chronic pain as a symptom (e.g., chronic secondary musculoskeletal
pain from juvenile idiopathic arthritis) rather than a disease in its own right (e.g., chronic
primary pain such as chronic widespread musculoskeletal pain). The findings of this review
suggest that there is considerable variability in the cause of secondary chronic lower limb
pain investigated in the peer reviewed literature.?' The ICD-11 coding system aligned with
the plethora of chronic pain conditions presented. However, only 11.1% of all presenting

conditions in the review had a manifestation code linked to chronic pain. This highlights the

possibility the global burden of chronic musculoskeletal pain of the lower limb in children and

adolescents may not be adequately captured by the ICD-11 due to the under-utilisation of

manifestation codes.

The number of conditions that result in lower limb musculoskeletal chronic pain was
extensive. As a result, this breadth will result in diversity in health professionals who may be
involved in care. Given the breadth of conditions the review found that may result in chronic

musculoskeletal lower limb pain, there is a need for health professionals to be aware of

multiple paediatric musculoskeletal health conditions that may result in chronic pain.?? This is

currently an international focus.?? This finding also lends itself to consistency in guidelines
that are multi-disciplinary and not just focused on a single health profession. These
opportunities are in place for conditions such as juvenile idiopathic arthritis, the most

commonly reported condition in the literature. This condition has a number of guidelines on

14
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medication management with limited consideration to chronic musculoskeletal lower limb

pain.?

This review highlights that, due to the lack of manifestation codes, there is potential of the
ICD-11 in under-reporting diseases that may result in chronic musculoskeletal pain of the
lower limb in children and adolescence. The under-recognition of chronic musculoskeletal
pain in children and adolescents'® may have far-reaching detrimental impacts on children
and adolescents,?* families,?® and society'® including the under -assessment and -
management of chronic pain. Making chronic musculoskeletal pain of the lower limb in
children and adolescents visible first requires capturing the burden in order to facilitate the
adequate allocation of funding and resources. While the ICD-11 offers a potential solution for
health systems to enable the evaluation of the burden, the problem of chronic pain needs to
be made more visible by incorporating manifestation codes in all potential conditions that
could lead to chronic pain. Because manifestations codes are linked to primary health
conditions, ensuring that chronic pain manifestation codes exist for those health conditions
that are associated with pain may ensure that health professionals, researchers, and policy
makers are able to select these manifestation codes when inputting data. This presents

opportunities for data capture and practice reform.

Limitations of this review arise from the result of the large number of studies included in this
review, data from studies were extracted by one reviewer only. We also acknowledge that
only English-language papers were included in this review. This may mean that a large
number of region-specific conditions resulting in chronic musculoskeletal lower limb pain in
children and adolescents were not captured. Another limitation of this review was the
inclusion of a large number of case reports. It is important to consider the rate of conditions
reported in studies (e.g., rate of studies reporting juvenile idiopathic arthritis) does not
correspond with the general population prevalence. Future research reporting on the breadth

of conditions resulting in chronic lower limb pain may consider aligning findings with

1
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condition specific prevalence rates. Lastly, the assignment of ICD-11 codes was based on
what was reported in papers included in this review and while we extensively consulted with
our steering committee, the reported information may have not covered all the required

criteria of the that diagnosis.

Conclusion

Many conditions may be associated with chronic musculoskeletal lower limb pain in children
and adolescents as investigated in the peer reviewed literature. While the ICD-11 captures
chronic pain classifications related to primary and secondary pain conditions, chronic
secondary pain must be made more visible by having the ability to link conditions to chronic
pain manifestation codes. This may allow clinicians, researchers, and policy makers to better
estimate the burden of chronic musculoskeletal pain of the lower limb in children and
adolescents. Increasing the visibility of chronic musculoskeletal pain in children and
adolescents will allow a more equitable distribution of funding and resources for the
development of strategies for the appropriate identification of children and adolescents with

chronic musculoskeletal lower limb pain.

16
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Figure legends

Figure 1: PRISMA flowchart of records screened and included in the scoping review.

Figure 2: The coding of primary and secondary chronic pain conditions of the lower limb in
children and adolescents using the ICD-11 in the peer reviewed literature. N is the number of
codes assigned within each category. Parent codes 6 (Mental, behavioural, or
neurodevelopmental disorders, n = 1), 14 (Diseases of the skin, n = 1 relating to
malformations involving cutaneous blood vessels, Code EF2Z), and 23 (External causes of

morbidity and mortality, n = 2) were omitted from this figure for brevity.
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Table 1: Full search strategy for Medline

Search Query

1

2
3
4

w

O 00N O

11
12
13

Lower Extremity/ or Leg/ or Hip/ or Knee/ or Ankle/ or Foot/

(leg* or hip* or knee* or ankle* or foot or feet or lower limb* or lower extremit*).mp.

lor2

Chronic Pain/ or arthralgia/ or musculoskeletal pain/ or nociceptive pain/ or pain, postoperative/
or neuralgia/

((persistent or chronic or ongoing or long-term or nociceptive or musculoskeletal or post-operative
or joint or neuropathic or nerve) adj3 pain).mp.

arthralgia.mp.

4or50r6

3and?7

Infant/ or Child/ or Child, Preschool/ or Adolescent/

(baby or babies or neonate* or newborn or child* or infant* or toddler* or paediatric* or
pediatric* or teen* or adolesc* or pre-pubesc* or prepubesc* or youth* or juvenile).mp.

9o0r10

8and 11

exp animals/ not humans.sh.

2
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Table 2: Characteristics of included studies
Type of study design N=418 %
Case report | 220 52.6
Case series | 30 7.2
Cohort | 40 9.6
Cross-sectional | 53 12.7
Longitudinal | 9 2.2
Randomised controlled trial | 10 2.4
Retrospective medical record review | 54 12.9
Review | 2 0.5
Country of data collection
Australia | 15 3.6
Canada | 8 1.9
China | 12 2.9
Denmark | 11 2.6
France | 10 2.4
Germany | 12 2.9
India | 19 4.5
Italy | 16 3.8
Japan | 18 4.3
Spain | 8 1.9
Turkey | 22 5.3
United Kingdom | 20 4.8
United States of America | 143 34.2
Other* | 104 24.9
Decade of publication
1980’s | 2 0.5
1990’s | 27 6.5
2000’s | 76 18.2
2010’s | 220 52.6
2020-2024 | 93 22.2
Age groups!
Infancy (0-1 years) | O 0.0
Childhood (2-10 years of age) | 79 18.9
Adolescence (11-17 years) | 179 42.8
Mixed age groups (0-17 years) | 160 38.3
Sex
Males (total N) | 2,556 34.8
Females (total N) | 4,782 65.2
Studies in which sex was not reported | 79 -

* Algeria (1), Austria (1), Bangladesh (1), Belgium (1), Bolivia (1), Bosnia (1), Brazil (1), Bulgaria (2), Croatia (2),
Czech Republic (1), Egypt (1), Finland (4), Greece (5), Hong Kong (1), Hungary (2), Indonesia (1), Iran (2), Ireland

(3), Israel (2), Kenya (1), Korea (6), Lebanon (1), Libya (1), Macedonia (1), Malaysia (4), Mexico (2), Nepal (1),
Netherlands (6), New Zealand (1), Nigeria (2), Norway (4), Oman (1), Pakistan (3), Poland (4), Portugal (4),

Qatar (2), Saudi Arabia (2), South Africa (2), Sri Lanka (1), Sweden (5), Switzerland (3), Taiwan (3), Thailand (5),

Ukraine (2), multiple countries in Africa (1)

1 Based on the American Academy of Pediatrics; Adolescence is divided into 3 groups according to this
classification but was collapsed into one category for the purposes of this review (>10 years of age). Late
adolescence, being 18-21 years of age, was excluded from this study.
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Table 3: Chronic musculoskeletal pain of the lower limb

N =418
studies

%

Most common conditions reported

Juvenile idiopathic arthritis | 26 6.2
Chronic widespread musculoskeletal pain | 24 5.7
Spasticity-related musculoskeletal pain from cerebral | 20 4.8
palsy
Osteoid osteoma | 14 33
Fracture | 14 3.3
Post-surgical pain | 16 3.8
ICD-11 Parent codes N =463 cases
1: Certain infectious or parasitic diseases | 11 2.4
2: Neoplasms | 24 5.2
3: Diseases of the blood or blood-forming organs | 10 2.2
4: Diseases of the immune system | 19 4.1
5: Endocrine, nutritional, or metabolic diseases | 13 2.8
6: Mental, behavioural, or neurodevelopmental 0.2
disorders | 1
7: Sleep-wake disorders | 1 0.2
8: Diseases of the nervous system | 35 7.6
11: Diseases of the circulatory system | 1 0.2
12: Diseases of the respiratory system | 2 0.4
13: Diseases of the digestive system | 2 0.4
14: Diseases of the skin® | 1 0.2
15: Diseases of the musculoskeletal system or 38.0
connective tissue | 176
20: Developmental anomalies | 55 11.9
21: Symptoms, signs, or clinical findings, not elsewhere 104
classified | 48
22: Injury, poisoning, or certain other consequences of 6.0
external causes | 28
23: External causes of morbidity and mortality | 2 0.4
X: Extension codes | 34 7.3
Presence of a chronic pain manifestation code in 46/415 cases | 11.1
cases where chronic pain was not the primary
condition
Duration of pain N=418 %
studies
Pain at least >3 months | 143 34.2
Pain at least >6 months | 65 15.6
Pain at least >12 months | 113 27.0
Chronic, but not specified | 97 23.2
Location of pain N =418
Hip | 73 17.5
Thigh/groin | 7 1.7
Knee | 111 26.6
Leg | 9 2.6
Ankle | 42 10.0
Foot (including toes) | 32 7.7
Widespread lower limb | 44 10.5
Mixed cases | 96 23.0
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aThis referred to one case related to “malformations involving cutaneous blood vessels” (Code EF2Z).
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Records from databases/registers (n = 12343)

Duplicates removed (n = 492)

Records screened (n = 11846)

Records excluded (n = 10436)

Vv

Records sought for retrieval (n = 1579)

Full-text records not retrieved (n = 170)

\ 4

Reports assessed for eligibility (n = 1409)

Vv

Studies excluded, in order of exclusion (n =991)
Non-English (n = 5)
Not musculoskeletal pain (n = 10)
Neuropathic pain (n = 51)
Not lower limb pain (n = 29)
Not persistent or chronic pain (n = 534)
Review, editorial, etc (i.e., no data) (n = 41)
Adult population or mean age > 18 years (n = 97)
Relevant data related to location of pain not
available (n = 54)

Papers included in scoping review (n = 418)

Figure 1: PRISMA flowchart of records screened and included in the scoping review.
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Primary
chronic pain

Secondary
chronic
musculoskeletal
pain

Not coded to
chronic pain
manifestation

Secondary
chronic
musculoskeletal
pain associated
with structural
changes pain

Secondary
chronic

pain from
inflammation

4. Diseases of the
immune system

N=20

Secondary
chronic pain

due to disease
of the nervous
system
8. Disease of the
nervous system

N=35
Secondary
2. Neoplasms chronic
N=19 cancer pain
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Supplementary Table 1: Full search strategies

A.

Full search strategy for Embase

Search Query

1

2
3
4

u

O 00N

11
12
13
14

Lower Limb/ or Leg/ or Hip/ or Knee/ or Ankle/ or Foot/

(leg* or hip* or knee* or ankle* or foot or feet or lower limb* or lower extremit*).mp.

lor2

Chronic Pain/ or arthralgia/ or musculoskeletal pain/ or nociceptive pain/ or postoperative pain/ or
neuropathic pain/

((persistent or chronic or ongoing or long-term or nociceptive or musculoskeletal or post-operative
or joint or neuropathic or nerve) adj3 pain).mp.

arthralgia.mp.

4or5o0r6

3and?7

infant/ or child/ or adolescent/

(baby or babies or neonate* or newborn or child* or infant* or toddler* or paediatric* or
pediatric* or teen* or adolesc* or pre-pubesc* or prepubesc* or youth* or juvenile).mp.

9o0r10

8and 11

exp animals/ not humans.sh.

12 not 13
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Full search strategy for PsycINFO

Search Query

Uua b WN PR

N o

10

Lower Limb/ or Leg/ or Hip/ or Knee/ or Ankle/ or Foot/

(leg* or hip* or knee* or ankle* or foot or feet or lower limb* or lower extremit*).mp.
lor2

Chronic Pain/

((persistent or chronic or ongoing or long-term or nociceptive or musculoskeletal or post-operative
or joint or neuropathic or nerve) adj3 pain).mp.

4or5

(baby or babies or neonate* or newborn or child* or infant* or toddler* or paediatric* or
pediatric* or teen* or adolesc* or pre-pubesc* or prepubesc* or youth* or juvenile).mp.
3and6and 7

exp animals/ not humans.sh.

8 not9
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Full search strategy for CINAHL

Search Query

S1
S2

S3
sS4
S5
S6
S7
S8
S9
S10
S11
512
S13
S14
S15

S16
S17

(MH "Chronic Pain")

"(persistent OR chronic OR ongoing OR long-term OR nociceptive OR musculoskeletal OR post-
operative OR joint OR neuropathic OR nerve) AND pain"

(MH "Lower Extremity+")

(MH "Leg"+)

(MH "Hip"+)

(MH "Knee"+)

(MH "Ankle"+)

(MH "Foot+")

"leg* OR hip* OR knee* OR ankle* OR foot OR feet OR lower limb* OR lower extremit*"
S10RS2

S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9

(MH "Infant+")

(MH "Child+")

(MH "Adolescence+")

""(baby or babies or neonate* or newborn or child* or infant* or toddler* or paediatric* or
pediatric* or teen* or adolesc* or pre-pubesc* or prepubesc* or youth* or juvenile)""

S$12 ORS13 OR S14 OR S15

S10 AND S11 AND S16
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Full search strategy for Cochrane Library

Search Query

#1
#2
#3
#4
#5

#6
#7
#8
#9
#10

#11
#12

MeSH descriptor: [Lower Extremity] explode all trees

(leg* or hip* or knee* or ankle* or foot or feet or lower limb* or lower extremit*

#1 OR #2

MeSH descriptor: [Chronic Pain] explode all trees

(persistent or chronic or ongoing or long-term or nociceptive or musculoskeletal or post-operative
or joint or neuropathic or nerve) AND pain

#4 OR #5

MeSH descriptor: [Infant] explode all trees

MeSH descriptor: [Child] explode all trees

MeSH descriptor: [Adolescent] explode all trees

baby OR babies OR neonate* OR newborn or child* OR infant* OR toddler* OR paediatric* OR
pediatric* OR teen* OR adolesc* OR pre-pubesc* OR prepubesc* OR youth* OR juvenile

#7 OR #8 OR #9 OR #10

#3 AND #6 AND #11 in Trials
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Full search strategy for Medline

Search Query

1

2
3
4

w

O 00N O

11
12
13

Lower Extremity/ or Leg/ or Hip/ or Knee/ or Ankle/ or Foot/

(leg* or hip* or knee* or ankle* or foot or feet or lower limb* or lower extremit*).mp.

lor2

Chronic Pain/ or arthralgia/ or musculoskeletal pain/ or nociceptive pain/ or pain, postoperative/
or neuralgia/

((persistent or chronic or ongoing or long-term or nociceptive or musculoskeletal or post-operative
or joint or neuropathic or nerve) adj3 pain).mp.

arthralgia.mp.

4or50r6

3and?7

Infant/ or Child/ or Child, Preschool/ or Adolescent/

(baby or babies or neonate* or newborn or child* or infant* or toddler* or paediatric* or
pediatric* or teen* or adolesc* or pre-pubesc* or prepubesc* or youth* or juvenile).mp.

9o0r10

8and 11

exp animals/ not humans.sh.
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Definition and

Included

Age (measure of
central tendency,

pinjo@ Fybukdoos Aq |

(Ecg0z-uadolw

ry condition described as

Location(s) of pain in

First author Country Study type average .lengt.h sample size* range, and measure Sex tging in chr(?nic lower limb the lower limb
of chronic pain . @ pain
of variance (SD) o
Abdullah Malaysia Case report Pain (>2 years) 1 17 years Male 2 Pachydermoperiostosis Knee, Ankle
Abe Japan Case report Chronic (3months 1 14 years Female @armal navicular stress fracture Foot
or longer) =N
Abiodun Ukraine Cross-sectional Chronic (3 years) 84 2-18 years 51 Female EJgenile idiopathic arthritis Hip, Knee, Ankle
33 Male n Q8
Abousamra USA Cross-sectional Chronic (at least 13 3-15 years 6 Female & g- Hip instability Hip
1-year post op) 4 Male @
Abramowicz USA Cross-sectional Average 4.6 years 65 Mean 11.7 (SD 3.8) 48 Female Systemic Arthritis (, psoriatic Knee, Ankle
retrospective 17 Male D9 arthritis, enthesitis)
Abushhaiwia Libya Case report Chronic pain >3 1 14 years Male CHronic recurrent multifocal Leg
years 2 O  osteomyelitis
Accadbled France Case report Pain >2 years 1 13 years Male Post - surgical Subtotal lateral Knee
~ 2 meniscectomy
Adba Qatar Case report Chronic Pain (>1 2 3and 6 Male SJgvenile idiopathic arthritis Knee
year) oy
Adiguzel Turkey Case report 8 months 1 14 years Female § ﬁraumatic brain injury Knee
2 (eterotrophic ossification
33 associated)
Agarwal (2015) India Case report Pain 4 months 1 15 years Male E.J:Evenile—onset ankylosing Hip
,S -5 spondylitis
Agrawal (2018) India Case report Pain (>6 months) 1 13 years Male '> ':UEachydermoperiostosis Hip/knee/Large joints
-3
Aiyer India Case report Pain for 3 months 1 14 years Female Q—I‘@ Dysplasia / Tuberculous Hip
ST infection
Alkadumi USA Case report Pain >12months 1 16 years Male = S Chondroblastoma Knee
Allessandrella Spain Case report Chronic (5 years) 1 17 years Male lsé‘c@dermoperiostosis (genetic) Knee, Ankle
Alpigiana Italy Case report Chronic (>1 year) 1 15 years Male Sigvenile idiopathic arthritis Hip
Alqanatish Saudi Arabia Case report Chronic pain (>3 1 12 years Male ;’ g Scurvy Lower limb
months) 53
Anderson Switzerland Case series Chronic 4* Mean 16.3 years 4 Female = o  Pseudotumor Ankle
(Undefined) 25
Andias Portugal Cross-sectional Chronic (3months 1249* Mean 16.4 years 819 Female @ —Musculoskeletal pain Lower Limb/multiregional
or longer) S3
Andreucci Denmark Cross-sectional Chronic Pain 323 Mean 14.4 237 Female Pge_.llpfemoral pain and Osgood- Knee
secondary analysis (undefined) 86 Male O ny  Schlatter disease
Anghelescu USA Retrospective review Pain (>6 months) 129* Mean 146y26;1)rs (range 63 Female ‘(%. § Post surgical pain Thigh, shin
- »
Arici Turkey Case report Chronic (3 1 11 years Female CFEronic recurrent multifocal Legs
months or longer) S osteomyelitis
Assafiri USA Case report Pain (>3 months) 1 13 years Male = Osteoid osteoma Ankle
Auvinen Finland Cobhort (two year follow Pain in last 6 86* 15-18 years 43 Female ® Musculoskeletal pain Knee, Ankle
up) months 43 Male a2
Awan USA Case report Chronic (6 1 17 years Male @®iboid-navicular coalition Foot
months) ;?
Azabagic Bosnia Longitudinal study Chronic pain (>1 310 Mean 11.3 years NR %Musculoskeletal pain Knee, Ankle
year) (range 7-14) m
Baghdadi Iran Retrospective medical Chronic pain (>1 13 1-18 years of age 7 Female 9 Septic Arthritis Hip
record review year) 6 Male @)
Baima USA Case report Chronic pain (>3 1 6 years Male Pfsthesis-related pain (post Knee, Ankle
_ months), | L. Ao L Ao ) , ®.  chopart amp)
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Bakkaloglu Turkey Case report Persistent pain 8 1 8 years Female Fdilial Mediterranean fever Knee
1 months an arthritis
2 Banskota Nepal Retrospective case series Pain (>12 30 Mean 8.5 years (range 9 Female ~': ) ‘Braumatic hip dislocation Hip
months) 2-16) 21 Male 58
3 Barfield USA Case report Chronic pain (no 1 17 years Female é 8 Celiac disease Achillies tendon/bilateral
4 time frame ok thigh and calf
5 mentioned) 35 ‘
Bari Pakistan Case report Pain (condition 1 4 years Female — N Scurvy Lower limbs
6 o ©
gradually =0
7 worsened over a rRs!
8 few months) D O
9 Barut Turkey Cross-sectional Chronic 168 16 years (IQR 9) 87 Female —Jwvenile idiopathic arthritis Hip, Knee, Ankle, Foot
1 observational 81 Male ,% ~
0 Bauer France Case series Chronic pain (15 1* 16 years Male ﬁl@ngement from bimalleolar Ankle
1 months) n fracture
12 Baydogan (2012, 2015) Turkey RCT Chronic pain (no 30 9.3 (1.4) years 21 Female OJenile idiopathic arthritis Knee
definition 6-18 years 9 Male @ g
13 provided) %3
14 Bazette-Jones USA Cross sectional survey Pain frequency 437* 10-18 years NR % 8Musculoskeletal pain Hip, Knee, Ankle
15 (ranges from = o
16 daily to rarely) 25
17 Behzadi Norway Case report > 2 years 1 14 Female lsehiofemoral impingement Hip
Belke Germany Case report Chronic (at least 1 12 years Male g_]glabdomyolysis (diabetic Lower leg, Foot
18 3 months) 3 —  ketoacidosis)
19 Benaroch USA Case series > 6 years 7* 15.5 years Male 2 = Post operative pain Knee
20 BenEliyahu USA Case report Chronic 1 17 years Female E)‘ﬁgrt-i'onal compartment syndrome Calf
2 (Undefined) Zo
2 Berend USA Case series Chronic pain (>3 8 14.9 years NR S%gg—calve—penhes—disease Hip
months) SO
23 Bettin Germany Case report Persistent pain 1 12 years Male S 8noral neck stress fracture Hip
24 Bica Brazil Case report Chronic pain (>1 1 10 years Male & Bemoral osteochondrosis Knee
)
year) S
25 Biddeci Italy Cross-sectional Persistent pain 19* 10+ years (all 10 Female A®scular osteonecrosis secondary Hip, Knee, Ankle
26 observational (Undefined) paediatric) 9 Male 2. Sto treatment for acute
27 =. fymphoblastic leukaemia
28 Black USA Secondary analysis Chronic pain 36 Range 12-18 years Female Ryvenile F ibromyalgia and Joint Hip, Knee, Ankle
(Undefined) = & hypermobility
29 Blackman USA Retrospective case series Persistent pain 71 Mean 15.5 years 66 Female ial patellofemoral ligament Knee
30 (Undefined) (range 11.7-19.8) 5 Male °
31 Blatnik USA Case report Persistent pain 1 12 years Female Bgake’ral distal femur salter-harris Knee
(Undefined) tyge Ofracture / persistent osgood-
32 c
@ o schlatter disease
33 Bloch USA Case report Chronic 1 2 years Male 2 Recurrent cervical Bilateral leg
34 (Undefined) C_lymphadenopathy
35 Bloomfield USA Case report Chronic (>6 1 13 years Female g Periosteal tumour Lower Limb
years) [0}
36 Bonfiglio USA Case report Chronic pain 1 13 years Female Pyogenic bone abscess / Ankle
37 ostamyelitis (brodies abscess)
38 Boulter Australia Retrospective medical Chronic pain (>3 26 3-17 years 14 Female “Uystic fibrosis, reactive Lower limb
review months) 12 Male Zrthropathy, widespread
musculoskeletal pain,
40 @hondromalacia patellae
41 ostéqchondrosis, osteonecrosis,
42 asteochondritis dissecans
o}
ji For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml =
45
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Bout-tabaku Qatar Prospective cohort Chronic pain 219 Mean 17 years (SD 167 Female =. DMusculoskeletal pain Hip, Knee, Ankle, Feet
1.6 years) 52 Male an
Boyer USA Retrospective cohort Chronic (at least 86 10 years (range 4-17 41 Female LCerebral palsy (post operative) Hip, Knee, Ankle, Feet
9 months) years) 45 Male =) %
Brandao Portugal Retrospective cohort Chronic pain (.3 143* 13 years 67 Female é O<§|\/Iusculoskeletal pain Lower limb
months) 76 Male o
Brix Denmark Retrospective cohort Chronic pain 53%* 3-10 years of age 30 Female @:ée lymphoblastic leukaemia Hip, Knee, Ankle
(Undefined) 23 Male — N
Brizini China Case report Persistent pain 1 13 years Male Slﬁpw capital femoral epiphysis / Knee
(>3 months) FGEFISTKI inhibitor
Brostrom Sweden Cross-sectional Chronic pain (>1 18 Mean 10 years (SD 15 Female 8Jg_~/enile idiopathic arthritis Hip, Knee, Ankle
observational study year) 3.1) 3 Male = O
Bueso USA Case report Chronic pain (>6 1 7 years Male ;%,inyenile idiopathic arthritis Knee
months) D9
Buoncristiani USA Case series Chronic pain 8 3-10 years 3 Female il_ﬁry to tarsometatarsal joint Foot
2 Male © Qg
Burgos-Vargas Mexico Secondary analysis of Chronic pain 33 11 years 6 Female o E Enthesopathy due to Hip, Knee, Ankle
RCT (mean 4.2 years) 27 Male ~ 3 spondyloarthropathy
Busconia USA Case report Chronic pain 10* 13 years (range 10- 6 Female g ghronic ankle instability Ankle
(Undefined) 17) 4 Male Qo
Caldonazzi Italy Cross-sectional Persistent pan 7 Mean 11 years 6 Female 1 E,L QVitamin D deficiency Foot
observational study (Undefined) Male S
Cappuccio Italy Case report Chronic pain 1 10 years Female PIB 3T A-related disorder (genetic) Lower limb
Carozza Australia Cross-sectional Chronic pain 27 Mean 13.7 16 Female 2. = Cerebral palsy Hips, knee, ankle, foot
(>3months) 8 Male 8 5
Castle Australia Phenomenological study Chronic pain 4* Mean 17.6 years 4 Male '> < Cerebral palsy Hip
(>3months) =g
Catli (2011) Turkey Case report Pain for 6 months 1 8 years Female ® ﬁ Osteopetrosis tarda Ankle
Catli (2022) Turkey Case report Chronic pain 1 26 months Female 5-8 Hypophosphatasia Legs
(Undefined) =
Ceglie Italy Case report Chronic pain (>7 1* 4.5 years Male ‘m g’ Scurvy Leg
months) 5=
Ceroni Switzerland Case report Chronic pain 1 13 years Female 3 Bccessory ossicle of foot Ankle
(Undefined) 53
Champion (2020) Australia Cross-sectional Chronic (3 104* 3-18 years NR = aiestless leg syndrome Leg
questionnaire months or longer) 25
Champion (2022) Australia Cross- sectional Persistent pain 857* Mean 10.5 years NR D é‘ Growing pains Lower Limb
(undefined) S 3
Chang Taiwan Case report Persistent pain 1 14 years Male 8Ju&enile idiopathic arthritis Hip
(>2 months) o
Chaturvedi India Retrospective medical Chronic pain 17* 4-14 years 14 Female ‘E@hritis due to bancroftian Knee, Ankle
record review (Undefined) 5 Male (whole B ffhriasis (Filarial arthritis)
sample) T8
Chollet USA Prospective cohort Chronic pain 10* 2-14 years NR COsteonecrosis due to Ankle
(Undefined) chemotherapy for ALL or non-
® hodgkins lymphoma
Chua Malaysia Case report Chronic pain (>3 1 7 years Female Méfprheostosis (Mesenchymal Hip, Knee
months) @ dysplasia)
Cibulka USA Case report Chronic pain (>8 1 15 years Female Pa@llofemoral pain syndrome Knee
months) =.
Cilliers South Africa Case series Chronic pain NR NR NR B%ﬂ(es familial hip dysplasia Hip

(since infancy)

(aut@somal dominant condition)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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Cirakli Turkey Cross-sectional Chronic (> 12 16* Mean 11 years (2-17 NR = Brucellosis Leg
1 observational months) years) ‘g- B
2 =4
3R
" =3
4 =
590
5 Clohisy USA Prospective cohort Persistent pain NR 17.6 years (range 13- NR @ S Acetabular dysplasia Hip
6 (Undefined) 31.8) a8
7 Colgan Ireland Case report Persistent pain 1 14 years Male S__fl;@sd upper femoral epiphysis Knee
(>3 months) 0 2
8 Constantinou Australia Case report Chronic pain (>3 1 16 years Male Norsunion distal fibula avulsion Ankle
9 months) (i Q fracture
10 Corominas Spain Case report Pain (18 months) 1 14 years Male 9 O3teochondritis dissecans Foot
1 Craig USA Case report Chronic pain 1 9 years Male goﬁvated phosphoinositide 3- Hip
(Undefined) Jeinase (PI3K) delta syndrome
12 Crosby USA Retrospective review Pain (>12 4* Mean 12.9 years NR pd gFemoral shaft fracture Hip
13 months) (range 8-17) 2=
14 Curtin 2005 Ireland Case report Pain (18 months) 1 12 years Male Ogegghondritis of medial lallucial Foot
2o sesamoid
15 Curtin 2010 USA Case report Pain (3 months) 1 16 years Male oHncket handle medial plica Knee
16 Dagher Lebanon Case report Chronic (>1 year) 1 5 years Female g]{f'yenile idiopathic arthritis Knee, Ankle
17 o
18 Dartnell UK Retrospective review Persistent pain 4* Mean 14.7 years NR Hislocation or subluxation in Hip
(Undefined) == cercbral palsy
19 Das India Cross-sectional Chronic pain 14 11-16 years 3 Female CP@3t operative cerebral palsy Knee
20 observational (Follow up 1.6-3 11 Male > §
21 years) - 3
22 de Rooy Netherlands Case report Chronic pain (6 14 14 years Female G@yah arrest at secondary growth Knee
months) 2.3 plate
23 Deere UK Longitudinal study Pain (>3 months) 845 Mean 17.8 years 550 Female a g_Musculoskeletal pain Hip, Thigh, Knee, Ankle,
24 295 Male P Foot
25 Demir (2019) Turkey Case series Pain 2 years 3 <18 years NR 3 = Takayasu arteritis Knee
26 Demir (2014 Turkey Case report Chronic 1 11 years Female wJovenile idiopathic arthritis Ankle
(undefined) 33
27 Den Hoed Netherlands Prospective evaluation Persistent pain 30* > 4 years 16 Female ;—, O  Osteonecrosis Hip, Knee, Ankle
28 (Undefined) osteonecrosis 14 Male = z
29 subgroup (range 4-18 e g
30 years ) f D
Deniz Turkey Case report Pain 6 months 1 10 years Female o N Isclins disease 5" metatarsal
31 DePhillipo USA Case report Persistent pain 1 11 years Male O nOsteochondral defect Knee
32 (Undefined) g Q
33 Derfalvi 2022/2014 Hungary Cross-sectional Persistent pain 82 Mean 13.7 years (SD 37 Female % ;1 Crohn’s disease Hip, Knee, Ankle
34 observational (Undefined) 3.2) 45 Male -
35 Dicaprio USA Case report Persistent pain 1 14 years Female S Osteosarcoma Knee
(>4 months) <
36 Dimitrovska Macedonia Case series Chronic 49 3-14 years 23 Female 3 Brucellosis Big joints of lower limb
26 Male =
37 T
Doyle USA Case series Pain ( >4 months) 3 2.5 years, 14 years, 8 3 Female Pralonavicular coalition Foot
38
years ®
39 Duan China Case report >2 year history of 1 11 years Female wlalonavicular coalition Foot
40 pain m
41 Duckers Germany Case report Chronic pain (8 1 11 years Female P&#pura schoenlein hennoch Ankle
years) @)
42 @
@
43 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml =
44
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Ece Turkey Follow up Chronic pain 111* Mean 10 years NR =JRenile idiopathic arthritis Hip, Knee, Ankle, Foot
(Undefined) (Range 1.5-18 years) ‘g- N
Eichenbaum USA Case report Pain (>12 2 14 years 2 Male & Talus partitus Ankle
months) 16 years =) %
Eisenstein USA Case report Chronic pain (6 1* 12 years Female é@gonic recurrent multifocal Hip, Ankle, Foot
months) Q. osteomyelitis
Ekinci Turkey Case report Chronic pain 1 13 years Female h@lt#ocal AVN (neuropsychiatric Knee
(3months or —+ N SLE)
o ©
longer) = A~
Eliasberg USA Case report Persistent pain 1 17 years Male 5 § Meniscal ossicle Knee
(Undefined) @ o
Emad Saudi Arabia Case study Chronic pain (3 1 12 years Male Ligsﬁlovitis prepatellaris (Hoffa’s Knee
years) o N syndrome)
Encinas Bolivia Case report Pain (15 months) 1 12 years Female @ & Bechet’s disease Knee
Endo Japan Case report Chronic pain (12 1 16 years Female 3 & Chondroblastoma Knee
months) © 0
Eng USA RCT Pain (> 6months) 20 13-17 years 20 Female SaEllofemoral pain syndrome Knee
Engel USA Cross-section Chronic (>3 23% 8-20 years NR ~Nehromuscular disease (e.g., Leg, Feet
observational months) S 9 DMD)
Ergen Turkey Case report Pain (5 months) 1 13 years Male g@veruse injury — triradiate Hip
Q. cartilage
Farsetti Italy Case report Chronic pain (>3 1 11 years Female o g Osteochondrosis Ankle
months) 33
Fellas Australia RCT Chronic pain (>3 66 Mean 12 years 45 Female SJuawenile idiopathic arthritis Foot
months) 21 Male =
Ferguson Canada Case report Chronic pain (>3 1 13 years Female 'Jg@onic recurrent multifocal Ankle
months) =T  osteomyelitis
Ferrada USA Cross-sectional Survey Persistent pain NR Mean 14.6 years NR ggelapsing polychondritis Knee, Ankle
(Undefined) e
Fisher UK Longitudinal Chronic pain (>3 118 Range 8-16 years 57 Female S8 Lower limb injury Hip, Knee, Lower leg,
months) 61 Male e Ankle, Foot, Toe
Ford (2009) USA Case report Chronic pain (2 1 9 years Female ABEmmune polyendocrinopathy Knee, Ankle
years) chhdidiasis ectodermal dystrophy
Ford (2021) USA Case report Chronic pain 1 16 years Female Z g’atellar sleeve fracture Knee
(Undefined) 3=
Foxen-craft USA Cross-sectional survey Chronic pain (>6 21 Mean 14.3 years NR 2 SMusculoskeletal pain Hip, Knee, Ankle
months) o E‘
Fuglkjaer Denmark Prospective longitudinal Chronic pain NR 8-17 years NR S SMusculoskeletal pain Thigh, Knee, Lower leg,
study (>12 weeks) S (fraumatic/non traumatic) Ankle, Foot
Funk USA Case report Chronic pain 1 12 years Male gﬂ@ 3 von willebrand disease Ankle
(Undefined) Q o
Gallagher USA Case report Chronic pain (>4 1 3 years Female A\{Bi'd\ﬁnt restrictive intake disorder Hip, Knee
months) =t
Gamble USA Cross-sectional Chronic pain 77 0-19 years 48 Female CPseudoachondroplasia Hip, Knee
(Undefined) 28 Male 2
Garg UK Case report Pain (>7 months) 1 15 years Female Prii@ary diaphyseal tuberculosis Leg
Geiduschek USA Cross-sectional Persistent pain 55 3-22 years (Median 5 20 Female Spasticity related to cerebral palsy Lower extremity
observational study (Undefined) years) 25 Male @
Gemulla Germany Case series Pain (5 months) 1* 15 months Female Moro or influenza virus Ankle
George 2019 India Case report Pain (> 12 1 15 years Male Slip@d capital femoral epiphysis Hip
months) i hyperparathyroidism
George 2008 UK Case report Persistent pain 2 14-16 years (Mean 1 Female Ben@n lesion of proximal femur Femur
(undefined) age 15 years) 1 Male e}
Georgoulis Greece Case series Persistent pain NR 13-24 years of age NR @ Osteoid osteoma Knee
(Undefined) mean 18 years @
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Gerberg USA Case report Chronic pain 1 8 years Male é%g—calve—perthes disease Hip
| Gerbino USA Cross-sectional Chronic pain (3 NR Mean age 16.9 years NR gagllofemoral pain syndrome Knee
2 observational months) = @
3 Gibbons Canada Case series Chronic pain 1* NR NR @lonic ankle pain following Ankle
4 (unspecified) = 8 lateral ankle sprain
Glard France Retrospective review Pain (>10 4 11-17 years 4 Female S50 Os trigonum Ankle
5 months) 1 Male 8 i
6 Gokhale UK Case report Pain (>7 months 1 9 years Female o © Ganglion Hip/groin
7 duration) =)
8 Goraya India Case report Chronic pain (3 1 9 years Female Afge@venous malformation of the Knee
months or >) Yo knee
9 Gottesman USA Case report Chronic pain 1 16 years Female S@n@loepimetaphyseal dysplasia Knee
10 (Undefined) 29
11 Greenberg USA Case report Chronic Pain (>3 1 15 years Male o Fibular stress fracture Lower leg
12 months) S g
Guizar-Sanchez Mexico Retrospective case- Chronic pain 21%* Mean 7 years 8 Female o S  Cerberal Palsy Hip
13 matched control study (Undefined) 12 Male x §
14 Gupta India Cohort study Pain (>12 1* Mean 12.6 years NR %PE)tusio acetabulae / septic Hip
15 months) o 8_ arthritis
16 Gutierrez Spain Retrospective medical Chronic pain (>2 22% Mean 9.4 years (SD NR 8- e Flat foot Foot
record review years) 0.3) = —
17 Hadef Algeria Case report Chronic pain 1 9 yearrs Male 5 ©  Bechets disease Hip, Knee
18 (Undefined) =3
19 Hanna UK Case series Pain (12 months) 2 13 years Male SIﬁpondylar osteochondritis Knee
17 years Qo dissecans
;? Harlewijn Belgium Case report Pain (> 6 months) 1 14 years Male >5  Haemophilic A Foot
22 Hashkes USA Cross-sectional Chronic pain 11 4-15 years 3 Female ﬁ' Growing pains Lower leg (shin, calf)
observational (mean 1.4 years) 8 Male 30
23 Hayat UK Case report Pain (>12 1 16 years Male ‘gls_éhiofemoral impingement Groin
24 months) » =)
25 Hayyun Malaysia Case report Persistent pain 1 10 years Male ggejmoral neck stress fracture Hip
(>5 months) -9
26 Heinemann Germany Longitudinal Chronic pain (>3 10 <15 at age of NR 3 3 Ewing sarcoma Lower limb
27 months) diagnosis = E
28 Heinen Germany Prospective cohort Chronic pain 278%* 2-17 years Cir@ral palsy (spasticity related Hip, Knee, Ankle, Foot
29 (Undefined) @ c pain)
Helenius Finland Case series Chronic pain 28%* 15.7 years NR = Avascular bone necrosis, Hip
30 (undefined) (Range 3.7 - 32.8 slg)ped capital femoral epiphysis,
31 years) @tggchondritis dissecans of the
32 €. Qedial femoral condyle,
33 _upéﬂaoarthritis, meniscal tear,
Hensley USA Case report Chronic pain (>6 1 15 years Male Navigular fracture (non-displaced) Foot
34 months) g
35 Hetsroni USA Retrospective office chat | Chronic pain (>3 6 Range 14-18 years 5 Female Medizg meniscocapsular separation Knee
36 review months, >1 year) 1 Male @
Hevesi USA Retrospective geographic Persistent pain 4* Mean 12.5 years NR @steochondritis dissecans Knee
37 database review (Undefined) @
38 Higuchi 2016 Japan Case report Persistent pian 1 14 years Female Famﬁa] neurofibromatosis type 1 Hip, Leg
39 (>5 months) =
40 Higuchi 2019 Japan Case report Persistent pain (3 1 14 years Male m Osteoid osteoma Knee
months) 21
41 Ho USA Case report Pain (>8 years) 1 15 years Male Skelanl dysplasia and open physes Knee
42 o
@
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Holden Denmark Prospective longitudinal Persistent pain 220%* Median 17 years NR =. DBMusculoskeletal pain Knee
(Mean 24 N
months) L)
Holm Norway Cohort Pain (2.5 years) 21%* Mean 11.7 (range 5.5- NR (3_, 3 Hip Dysplasia Hip
22.4) =3
Holzheimer Germany Case report Chronic pain 1 10 years Female 2 ™ Inguinal hernia Groin
(Undefined) 35
Hong China Case report Chronic pain 1 7 years Male — N Perthes Disease Hip
o ©
(Undefined) = A~
Hori Japan Case series Chronic pain (>4 1* 10 years Female Iﬁfé—adipose vascular anomaly Thigh
years) @ o
Hornsby Australia Single case experimental | Chronic pain (>3 3 Mean 10.6 years 1 Female Genaralised joint hypermobility / Hip, Knee, feet
design months) 2 Male %h_ipnic musculoskeletal pain
Hosny Egypt Cohort Consistent pain 3* 8-14 years NR al%g-calve-perthes disease Hip
(Undefined) o
Houx France Cross-sectional Chronic pain 33% NR NR gr@pyrin-associated periodic Lower limb
observational o= syndrome
Howe USA Case report Chronic pain (>3 1 9 years Female = Discoid lateral meniscus Knee
months) % o
Huppertz Germany Cross-sectional Chronic (3 2 Median 11 years NR g Lyme arthritis Hip, Knee, Ankle
o ®
months or >) (Range 3-16 years) o
Huang China Cross-sectional Chronic (3 18* Mean 10 years Male Eﬁ@hene muscular dystrophy Hip, Leg, Feet
months or >) 33
Huynh USA Case series Pain (4 month 2 3 years 2 Male Tengdonitis, Juvenile idiopathic Lower limb, Knees, Ankle
and 2-year 4 years 3 _g arthritis
history) S
Ifedic USA Case report Chronic pain (at 1 11 years Male itgonic recurrent multifocal Knee
least 3 months) g-_. osteomyelitis
Iliev Bulgaria Case report Pain (several 1 18 years Male S5 Os subtibiale Ankle
months) 53
Q-
=y
Ismail USA Case report Chronic pain (>2 1 14 years Female 5 3 Osteochondroma Ankle
years) 20
Issever Germany Case report Chronic pain (>1 1 10 years Female %'accessory navicular bone Ankle, Foot
year) =3
Iwaasa Japan Case report Persistent pain 1 16 years Female LS Plica syndrome Knee
(>6 months) T <
Jain India Case report Pain (6 months) 1 13 years Female F%rgary sjogrens syndrome with Hip, Knee
Esta] renal tubular acidosis and
o ny Metabolic disease
James 2017 USA Case report Pain (7 years) 1 11 years Female ‘(%. Qecurrent ankle sprain Ankle
1351
James 2015 Australia Cross-sectional Paim (mean10 124 Mean 10.8 years 52 Female 4 aCalcaneal apophysitis Heel
months) 72 Male —
Jasiexicz Poland Retrospective medical Persistent pain 1* Mean 14 years (range NR Accessory navicular bone Foot
record review (5.6 years) 9-22 years) é
Jiang China Care report Persistent pain 1 16 years Female o» Hoffa’s fracture Knee
(Undefined) =
Jimenez USA Prospective cohort Chronic pain (>2 39% Mean 16 years 35 Female Fermproacetabular impingement Hip
years) 4 Male 2
Johnson USA Retrospective medical Chronic pain (>7 7* Mean 12 years 2 Female Kdppel-trenaunay syndrome Knee
record review months) (Range 2-23) 5 Male [Hascular malformation)
Kalra UK Case report Chronic pain (5 1 9 years Female %current rhabdomyolysis Calves
years) =
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Kamal Indonesia Case report Persistent pain 1 10 years Female é steofibrous dysplasia Tibia
1 (>2 years) =0
2 Kaplan USA Case report Chronic pain 1 16 years Female ~': ) 8 Chondrolysis Hip
(Undefined) SN
3 Karadag Tirkey Case report Pain (>3 months) 1* 3 years Female é %rperimmunoglobulin D Leg
4 o syndrome
5 Kaser USA Case report Chronic pain (>3 1 11 years Female 8 S Chondroblastoma Knee
months) =+ N\
6 Kashikar-Zuck USA Clinical trial Chronic pain 135 Mean 15.6 years 120 Female Pﬁnéry chronic musculoskeletal Lower limb
7 (undefined) 11 Male 5 o] pain
8 4 Trangender 2 g_
9 /Non binary = @
10 Kaspiris Greece Retrospective Chronic pain 130%* Mean 8.6 years (SD 69 Female ‘gl, ; Growing pain Leg
(Undefined) 2.5) 63 Male o9
1 Kawaji Japan Case report Chronic pain (>3 1* 16 years Female lﬁltﬁomal dominant precocious Hip
12 months) O U osteoarthropathy
13 Kawakami Japan Case report Chronic pain (>2 1 9 years Male g g Extraskeletal para- Ankle
years) ~ @ticularosteochondroma
14 Kaymaz Turkey Case report Pain (3 months) 1 16 years Male 2 8 Patella chondroma knee
15 o9
16 Keeratisiroj Thailand Cross-sectional Pain (7days, 12 270* Range 10-19 years NR 8. ®Musculoskeletal pain Hip, Knee, Ankle
observational months) = -
- - p D ;
choe ase series ronic pain years ale stentaculum tali fracture oot
17 Keh USA C Ch 1* 11 Mal 3 lum tali fr F
18 (>11 months) ad :_’cent to talocalcaneal tarsal
5= lition Kempert
19 . . 2528 P ‘
Kempert USA Cross-sectional Chronic pain (at 109 8-19 years 73 Female © TMusculoskeletal pain Lower limb
20 observational least 3 months) 15 Male >3
21 Kernbach USA Case series Chronic pain 6 12-17 years NR = Middle facet talocalcaneal Ankle
22 (>16 months) %. =) coalition
23 Khan 2014 UK Case report Chronic pain (10 1 14 years Male BSa)iliacus haematoma after Hip
months) Q?> apophyseal injury
24 Khan 2018 USA Case report Chronic pain 1 11 years Female © 5 Septic arthritis Hip
25 (several months) 24
26 Kizilkaya Turkey Case report Pain (3 years) 1 7 Years Male 0 g Skeletal dysplasia Knee, Ankle
3
27 Knaus Norway Retrospective medical Chronic pain (>3 4* Mean 15 years Male Iésgoperative proximal femoral Hip
28 record review months) (Range 3-27) = Sresection arthroplasty
29 Kramer USA Case series Chronic pain (>3 14 9-18 years NR § Q’éteochondritis dissecans Knee
months) 52
30 Kreetapirom Thailand Case report Pain (>3 months) 1 15 years Male 8 - Hyperthyroidism Hip
31 o
32 Krishnamoorthy USA Case report Severe pain (2 1 17 years Female < E%imary hyperthyroidism Knee
o N
years) D 7
33 Krutzke Germany Case report Chronic pain (>3 1 15 years Female b © COPA syndrome Knee, Ankle, Foot
34 months) c
35 Kumar (2001) India Retrospective study Pain (9 months) 7 Mean 15 years NR g Undifferentiated Hip, Knee, Ankle
@ spondyloarthropathy
36 Kumar (2017) India Cross-sectional Chronic pain (>3 94* 5-16 years NR Prinza_ry chronic musculoskeletal Lower limb
37 observational months) D pain
38 Labotka USA Observational Pain (undefined) 49 Mean 18 years NR ;? Sickle cell disease Leg
39 Lager Sweden Cross-sectional Chronic (3 38* 15 years NR Spinahmuscular atrophy, duchenne Leg
40 months or >) andJ’becker muscular dystrophy
41 Lambrechts USA Case report Chronic pain 1 15 years Male Hetrotopic ossification of rectus Hip
42 (>12 months) femofi} post AIIS avulsion fracture
D]
@
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LaMont USA Retrospective chart Persistent pain 19 Mean 15 years (range 5 Female InzeiR3d discoid meniscus segment Knee
review (>12 months) 9.5-17) 14 Male an
Larson USA Cross-sectional Chronic (>1 year) 28* Mean 13 years (range NR Sﬁ'pé'gd capital femoral epiphysis Hip, Knee
6-17) SR
Lavoie USA Case report Chronic (4 years) 1 11 years Male Pl\éfa@lphia chromosome-positive Leg
o CML
Lee 2015 Korea Cross-sectional Chronic (6 20 Mean 11 years (SD 2) 8 Female éyﬁptomatic flexible flat foot Foot
observational months) 12 Male =+ N
Lee 2015 Korea Cross-sectional Chronic (6 20 Mean 9.1 years (SD 13 Female = 5 Growing pain Lower limb
observational months) 2.32) 7 Male rlks]
Lefkir Algeria Case series Pain (>3 months) 1* 14 years Female !El\g_nile angio-bechet's disease Knee
Lepore Canada Case report Persistent pain (5 2% 9 years Female Q.ligoarticular juvenile arthritis Groin, Knee
months & >3 14 years 83
years) 8 §
Lequang USA Case report Pain (>3 years) 1 15 years Female Sueear factor I type A variant Knee
= Q
Lescot France Prospective cohort Persistent pain 4% Median 13 years NR ® = Post-surgical pain Foot
(undefined) (range 10-15) =3
Li China Case report Pain (6 months) 1 13 years Female g g Wilson disease Knee
Liu Taiwan Case report Chronic pain (>4 2 2 months & 2 years Male 8‘ a Spinal meningioma Knee
months) o=
Logan (2021) USA Retrospective review Pain (11 months) 51* Mean 11 years NR §_§_/1§ptomatic discoid meniscus Knee
Logan (2010) USA Case report Pain (>3 years) 1 8 years Female gi@ length secondary to ABI Hip
QT
Lolekha Thailand Prospective cohort Chronic pain (>3 4* Range 4-11 years NR Fﬁgn&ﬁn immunodeficiency virus Lower limb
months) -
Lu China Case report Pain (3 years) 1 9 years of age Male §.€' Pyogenic arthritis Knee, Ankle
o S |
Luhmann USA Retrospective review Chronic pain 9 Mean 14.6 years 1 Female Bii®ful idiopathic rigid flatfoot Foot
(>12 months) (range 10.3-19.9) 8 Male QS
Luthi Switzerland Case report Chronic pain (>3 1 16 years Male g@plicaﬁon of oral retinoids Knee
months) 20
Lyback Finland Cross-sectional Chronic pain (>3 15% Range 1.5-16 years NR gju%enile rheumatoid arthritis Knee
observational months) 3=
Macdonald USA Case report Chronic pain 1 7 years Female © 5 Post fibular fracture Ankle
(Undefined) P~
Maj Malaysia Case report Chronic pian (>6 1 11 years Female @&rior horn deficient discoid Knee
months) =) ml meniscus
Majumder India Case report Chronic pain (>3 1 5 years Male Pgﬁl\l;énted villonodular synovitis Knee
months) Q o
Malec USA Case report Persistent pain 1 14 years Female o o FVII deficiency Knee
(several months) e
Mardanpour Iran Case report Pain (4 month 1 11 years Female €alcaneus osteosarcoma Ankle
history) 3.
Mariani Italy Retrospective review Chronic pain (>1 1* Mean 15 years Male @m)nic patella instability Knee
year) 7
Maru Japan Case report Chronic pain (>3 1 12 years Female @ Chondroblastoma Hip
months) T
Masiero Italy Cohort Persistent pain 2584 Mean 15 years (SD NR SMusculoskeletal pain Hip, Knee, Ankle
(>3 months) 1.21) @
Maslon Poland Observational Permanent pain 11* Mean 9.6 years NR ¢ Cerebral palsy Hip
(Undefined) -
Masud Bangladesh Case report Chronic pain (>2 1 15 years Female o Giant cell tumour Tibia
years) @

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

Page 45 of 53
1 Matava
USA BMJO
2 Mattila Retrospective review - pen ; 3
3 Finland R Pain (4 months, <o
4 Mauro (2018) etrospective review 12months) 3* Mea 3 B
5 Italy Chronic pain (>2 n 12.7 years NR o7
Mauro (2018 Case re years 14 STob
port ) Fppsd capi
6 a) T Chronic pai Mean 6 years e, % capital femoral epiphysi
ly e pain (6 . 6 Fomalo >0 piphysis T
7 Maximen ase series c months) 16 8 Male " dntra-articul ip, Leg, Knee
8 France hronic pain years Femal S Ralformatio B
9 May Case report (several months) 1 - e Pnted vill n of the knee Knee
1 USA = Chronic pain (6 Y Fomal o onodular synovitis
et . ale ]
0 Mazzella rospective review o mpnth§) 1 17 year: a Sleta thalassemia mi Knee
11 VR Australia " °r1:11;n]t)§1;1 6 5 S ol N ia minor o Koee An
1 cKinno -sectional coh - S = - , Knee, Ankl
1 g " Australia ohort Pain (>2 years) Mzan 12.5 years R c §emangloendothelioma ¢
Mehdinasab Cross-sectional 28* ange 3-19) D o Knee
- M 4 Osteoi
14 Pakistan observational Chronic pain (>3 - ean 14.31years 12 Fomal = g steoid osteoma T
15 Menge Case report months) 5 R 16 & e 2 o Pat ip, Thigh, Knee
16 USA Chronic pain (1.5 ange 5-18 years I\l;/l[{ale 29 ellofemoral pain
17 Mensink Case report c }{Cars) 1 15 % & Cerebral Knee
Netherlands C hronic pain (>3 years Femal Slw] ra paISy
18 Mossia ross-sectional case months) ! 12 € o Dsteoid o Lower limb
19 Ttaly control ((3hr0nic pain years ol =23 steoma patella
Messner Case report Undefined) 16 v € BeFal m Knee
20 Sweden Chronic (>1 year) ean 14.8 years o F o gi_ alleolar stress fracture
21 Miettunen Case series ! 4 4 l\?Imlale gu’-‘[Gs’erlile idi - Ankle
22 Canada Chronic pain years Fema 16 &= iopathic arthritis
- - al ©
23 Miltner Prospective C1(1>12~ months) ! 3 ¢ Btmg associated Knee
54 Germany ronic pain (>3 years T 53 (SA vasculopathy
Mir Prospective cohort mpnths) 40 Range 0 1 1‘:/112?16 @@dral dam VD Knee, Ankle
25 India Chronic pain (>6 : ge 0-18 years R e L age due to trauma
26 Miro Case report C m(?nths) 7 Range 13 = Bsteonecro - Knee
27 Spain hronic pain (2 -18 years AT = 3 chemoth. sis related to _
58 Cross-sectional years) 1 7 3 I\leale Bitdlar hypelfrap?’ (ALL) Hip, Knee
' CSmnic pain T years Malee 592 ension syndrome
29 Miyazaki (Undefined) > Mean 14 SOsteoblastom: Knee
30 Japan e 3y)ears (SD o 23 a of talus body
Moore ase report male Cl%m _— Ankle
31 Canad: Chronic (9 56 Male [2) ¢ pain in context of hvsi
32 Momi a sability (C physical -
orris Case report months) 1 g[en'fom erebral palsy, Hips, Leg, Feet
33 USA Chronic (3 year: 16 years 20 uscular disease, Spina
34 Mortensen Case report h ) 1 Female e z ch bifida),
USA ronic pain (>6 8 years g c ondroblastoma
35 Motsis Case report o months) 1 Ty Male g g - Knee
36 Greece ronic pain (6 cars M o X yme arthritis
le
Moukok Case re months) 1 a on -
37 oko port > a X Ost Knee
38 France Chronic Pain (2 15 years Male @ 8... coid osteoma
Muramastsu Cohort years) ! 16 2 ngChia] osteoi Ankle, Foot
40 Muschol ase series Ch 2. months) Mean 8 Intm-articular s T Hip
USA ronic pain (> years z ynovial lipom:
41 Naranj Case report months) 3 g* 26 Female & a s
e - R » -
42 India Pain (5 months) ange 0-17 years 31 (;eM alle = ubfibular ossicle
43 Case report 1 male ® - Ankle
. 5 n
44 Chronic pain (>6 5.5 years ]\ﬁ?le -pynovial hemangioma
months) 1 € Hypdrtrophi : Knee
45 10 years ﬂgn(:phlf medial plica / medial
M & oral a
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Nayak USA Case report Chronic pain 1 12 years Female =. X hronic dislocated hip Hip
(Undefined) an
Nemcovaf Denmark Retrospective medical Chronic pain 2- 21 Mean 10.5 years 12 Female “Chyonic recurrent multifocal Lower extremities
record review 84 months) 9 Male =) % osteomyelitis
Nevins USA Case report Pain (>6 months) 1 10 years Male ::—' OOOL ipoma arborescence Knee
o
Ningegowda India Case report Chronic pain (>1 1 13 years Male é g Chondroblastoma Ankle
year) —t-)
Novaczyk USA Retrospective cohort Chronic (months 265 Range 9-11 years NR =] 8 Cerebral palsy Hip, Knee, Ankle, Foot
or >) C 5
Novais USA Prospective cohort Chronic 13* Range 9-18 years 2 Female ﬁs@onecrosis of femoral head Hip
(Undefined) 11 Male v =3
Nwachukwu USA Retrospective medical Chronic pain 11* Mean 16.2 years NR QArthrofibrosis following ACL Knee
record review (post-op, >6 (range 13-18) 2 B reconstruction
@ N
months f/u) <IN
Nwankwo Nigeria Case report Chronic pain (>3 1 11 years Female o U Dermatomyositis Lower limbs
months) =2
Oh Korea Retrospective with single Chronic (6 10 Mean 15.6 years 5 Female ,>_Z, § Idiopathic flat foot Ankle, Foot
follow up months) (range 10-22) 5 Male S Re)
Oshlyanska Ukraine Case report Chronic pain (>3 1 14 years Male a sé‘_baraneoplastic arthritis Knee
months) o ®
Pacey 2014 Australia Intervention Chronic pain 9% Mean 11.6 years NR gm_gt hypermobility syndrome Knee
(Undefined) 59
Pacey 2013 Australia RCT Chronic pain 265 Mean 12.04 years (SD 18 Female @rgrahsed joint hypermobility Knee
(Undefined) 2.93) 8 Male 5=
Padeh Israel Cross-sectional Chronic pain 61 Mean 9.4 years 47 Female SiRenile rheumatoid arthritis Hip, Knee, Ankle
observational (Undefined) 24 Male > §
Padhye Australia Retrospective medical Persistent pain 20 Mean 13 years NR =3 Osteonecrosis Hip, Knee, Ankle
record review (undefined) D0
Paluska USA Case report Persistent pain (3 1 11 years Male g § Osteomyelitis Thigh
months) Q-
Papakonstantinou Greece Retrospective review Persistent pain 5 Median 12 years 3 Female o 3  Osteonecrosis Hip, Knee
(Undefined) 2 Male a=
Park Korea Case report Chronic pain (>1 1 16 years Male Rec@rent macrophage activation Ankle
year) 3 i syndrome
Paruk South Africa Case series Chronic pain (>3 2 13 years Male > Brimary hyperthyroidism Knee, Ankle
months) 17 years S
Patel India Case report Chronic pain (>3 1 12 years Male o g Wilsons disease Knee
years) Zo
Perez Spain Case report Pain (>3 years) 1 7 years Male I®ptbinsufficiency of A20 with Lower limbs
© Mew mutation p.W365R
Pietrzak Australia Case report Chronic pain (>6 1 16 years Female Pa@eRefemoral pain syndrome and Knee
months) v ajiotibial band syndrome
Pilbury UK Case report Pain (>4 years) 1 12 years Male E Cystic fibrosis Knee
Pill USA Retrospective case series Chronic pain 23 Mean 10.4 years 15 Female Symptomatic os subfubare Foot
(Undefined) (range 8-13) 8 Male @
Pinto (data combined with Portugal Cross-sectional Chronic pain (3 18* Range 10-17 years NR 2 Haemophilia Knee, Ankle
Paredes) months or >) °
Poirot France Cohort study Pain (Long 65%* Mean 6.79 (SD£1.93) NR g::' Cerebral palsy Hip, Knee, Feet
duration) n
Porter-Bishop New Zealand Case report Chronic pain 1 12 years Male gbn Willebrand disorder Ankle
(Undefined) -
Portin USA Case report Chronic (3 1 7 years Male J&enile idiopathic arthritis Ankle
months or >) %
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Pouliquen France Retrospective medical Chronic pain (>2 25 Range 6-16 years 20 Female ZnR¥omical variant “Too long” Foot
1 record review years) 5 Male "&tﬁiomedial calcaneal process
2 Pountney UK Randomised trail Chronic pain (>6 6 Mean 12.1 years 2 Female ~': ) & Cerebral palsy Hip
months) 4 Male S %
3 Pourbordbari Denmark Cross-sectional Chronic pain 56* Median 13 years NR é O<§Muscu10skeletal pain Knee, Ankle, Foot, Heel
4 population (median pain 5 (IQR 12-16.5) ok
5 months) 35
6 Poutoglidou Greece Case report Chronic Pain (4 1 10 years Male gnegnted villonodular synovitis Knee
months) = A~
7 Powell USA RCT Persistent pain 25% Mean 12.4 years NR ST §/enile idiopathic arthritis Foot, Ankle
8 (>1 month, less ®o
o
9 than 24 months) =@
10 Prakash India Case report Chronic pain (>6 1 8 years Male M‘Eli'ait@rsal tubercular osteomyelitis Foot
months) 29
1 Prigent France Case report Chronic pain 1 13 years Male T%uhatic lower limb amputation Foot
12 (>18 months) oo
13 Provenzano Sweden Cross-sectional Chronic pain 27 Median 11 years NR g gsteogenesis imperfecta Hip, Knee, Foot
(Undefined) ~3
14 Pybus UK Case report Chronic pain (>3 1 4 years Female 2 8 Takayasu arteritis Lower limbs
15 months) Qo
16 Rao 2021 USA Case report Chronic pain (>6 1 13 years Female 8‘ S Osteochondroma Knee
months) o=
17 Rao 2020 USA Case report Persistent pain (6 1 13 years Male 3 § Ewings sarcoma Hip, Thigh, Knee
18 months) S =
19 Rathleff 2013 Denmark Cross-sectional Chronic pain 57* Mean 17.2 years Female ‘gagllofemoral pain syndrome Knee
20 population based (>36 months) '> <
Zc
;; Rathleff 2013 Denmark Cross-sectional Chronic pain 57* Mean 17 years (SD Female gagllofemoral pain syndrome Knee
(>18 months) +1.1) 5o
23 Rathleftf 2019 Denmark Prospective longitudinal Chronic pain (>2 169* Mean 17 years Female é ©Musculoskeletal pain Knee
24 years) - T
25 Rathleff 2016 Denmark Prospective longitudinal Chronic pa)in >2 180* Mean 17 years Female ga_@_llofemoral pain syndrome Knee
years Qo
26 Raza UK Case report Chronic pain (>1 1 12 years Female % %ynovial chondromatosis Hip
27 year) ==
28 Remesal Spain Case report Chronic pain (>1 1 9 years Female ggonic infantile neurologic, Knee
29 year) cWﬂCaous, and articular syndrome
o5 (CINCA)
30 Rethlefsen USA Retrospective medical Chronic pain (>3 46* Mean 10.5 years NR 5 2 Post-op calcaneal Foot
31 record review years) (SD£2.1) a-idmg/lengthening osteotomy
32 Riaz UK Case report Chronic pain (>9 1 15 years Male Q %Osteochondral lesion Ankle
months) D
33 Richard USA Prospective longitudinal Chronic pain 51 Mean 17.6 years 32 Female Pog®operative hip preservation Hip
34 (>12 months) (range 12-21) 19 Male g surgery
35 - - — = ——
36 Rodrigo Sri Lanka Case report Chronic pain (>3 1 17 years Male aTuberculosis infection Knee
months) »
37 Roth Germany Case report Pain (12 months) 1 7 years Female Oliggarticular juvenile idiopathic Leg
38 T arthritis
39 Rukavina Croatia Case report Chronic pain (>3 1 13 years at onset Female =, Primary OA w/ Hip, Knee, Ankle
months) spoffdlyloepiphyseal involvement
40 (mufffion of type II collagen gene
41 = COL2AI)
42 Ryan USA Case report Pain (1.5 years) 1 15 years Female ;'Iﬁacral osteoid osteoma Leg, Knee
T
ji For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml =
45



http://bmjopen.bmj.com/

oNOYTULT D WN =

Page 48 of 53

o3
BMJ Open ﬁ S
o ®
o3
Sahin Turkey Case report Chronic pain (14 1 17 years Female = gynovial haemangioma Knee
QN
years) = W
Salvati Italy Case series Chronic pain (>6 1 17 years Male TQsgeonecrosis femoral head Hip
months) =) %
Salzman USA Case report Chronic pain 1 3 years Female \C—'@berculous osteomyelitis Hip
(Undefined) o+
Sams USA Case report Persistent pain 1 13 years Male @Dovelopmental dysplasia & Knee
(>12 months) = Qslocation of the patella
Sanchis-Alfonso Spain Case report Persistent pain 1 16 years Female Lotaésed Pigmented Villonodular Ankle
(several months) 5 Q Synovitis
Santora USA Case report Persistent pain 1 11 & 12 years Female o gntraarticular loose body Hip
(Undefined and 9 e
months) @ N
Santos-Pereira Portugal Case report Chronic pain (>6 1 13 years Female 8 E Tillaux Fracture Ankle
months) -
Sarage USA Case series Chronic pain (>4 1 15 years Female Cﬁbé{d-navicular tarsal coalition Foot
months) C=
Sasapu USA Case report Persistent pain (5 1 10 years Female ; % Osteoid osteoma Leg
months) g. 2
Schejbalova Czech Republic Retrospective medical Chronic pain (>3 4* Ramge 9-18 years of NR a @ Cerebral palsy Hip
record review months) age 2 E‘_
Schils USA Retrospective medical Pain (several 2% Range 16-34 years NR Medial malleolar stress fracture Ankle
record review months) 33
Schuett USA Retrospective medical Chronic pain (>3 32% Mean 14.4 years (SD NR glﬁ[vic apophyseal avulsion Hip
record review months) +1.4) Qo fracture
Scott USA Case report Chronic pain (>3 1 7 years Female ﬁd%il:tiple epiphyseal dysplasia Lower limbs
months) -3
Sekiya USA Case report Chronic pain (>1 1 17 years Male @@roacetabular impingement Hip
year) =
Shabir Pakistan Retrospective medical Chronic pain (>6 5* Range 2-5 years NR gﬁlgenital dislocation of hip Hip
record review months) g
Shah (2016) USA Case report Pain (4 months) 1 6 years Male g‘_(—:j\/itamin D deficiency Lower limb
Shah (2022) USA Case report Persistent pain 1 13 years Female liﬂa%-adipose vascular anomaly Thigh
(several years) S
Sharma USA Case report Persistent pain 1 12 years Male Mu%uloskeletal pain syndrome Hip, Knee
(>2 years) =G
Shetty USA Case report Chronic pain (>7 1 7 years Female T3 S Osteoid osteoma Hip
months) 5@
Shimomura Japan Case report Persistent pain 1 9 years Female %'; Chronic non-bacterial Knee
(undefined) «Q O  osteomyelitis
Shiner USA Case report Pain (3 months) 1 9 years Female acq,'\;%e lymphoblastic leukemia Knee, Ankle
- Q
Shore USA Retrospective medical Pain (12 months) 29% Mean 17 years NR E Legg-calve-perthes Hip
record review S
Shtarker Israel Retrospective medical Chronic pain 4% 11,12,13,16 years NR Anglgar and rotational deformities Lower limb
record review (Undefined) - of the lower limb
Shukla UK Case series Chronic pain (>3 4* 11, 14,15 1 Female é’ Osteoid osteoma Foot
months) 3 Male -n
Singh 2003 USA Case report Pain (2 years) 2 13 & 15 years Female Tal@patello-scaphoid osteolysis Knee, Ankle
Singh 2010 USA Case report Chronic pain (>5 1 16 years Female m Chronic synovitis Knee
months) 9
Sink USA Retrospective review Chronic pain (>3 35 Mean 16 years (range 30 Female Ferroacetabular impingement Hip
months) 13-18) 5 Male @
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Sitati Kenya Case report Pain (1 year) 1 10 years Male é § Sever disease Heel
| Skelley USA Case report Chronic pain 1 13 years Male Sﬂ@d capital femoral epiphysis Hip
2 (Undefined) = wath vitamin D deficiency
3 Smedbraten Norway Cross-sectional Bodily pain 569 Mean age 10.4 (4" NR O ®Musculoskeletal pain Knee
4 (undefined) from); 15.5 (9" form) c 2
5 Somorjai Netherlands Case report Persistent pain 1 16 years Male =1 g Intra-articular plica Ankle
(>3 years) e
6 Sonobe Japan Retrospective Pain (3 months) 2% Mean 6 years Female © Wynovial hemangioma Knee
=0
; Sornay-Soares France Retrospective Pain (12 months) 10 Mean 14.9 years Female U)Jﬁo-’venile idiopathic arthritis Knee
9 Speirs USA Case series Chronic pain (>1 1 14 years Female 3 fj;)cal periphyseal oedema Knee
year) & N
:: (1) Spencer-Gardner USA Retrospective review Chronic p}eliin >3 10 Mean 18 years NR gs@ial tubf;rosity apophyseal Hip
months) E Tacture
12 Sperotto 2013/2015 Italy Cohort Chronic pain (>3 38%* Mean 14 years (range NR BAign joint hypermobility / Hip, Lower limb
13 years) 8-16) E?(%athic musculoskeletal pain
Sredkova-Ruskova Bulgaria Case report Chronic pain 1 12 Female ZFiders-Danlos syndrome and Knee, Ankle
14 (undefined) 2 rRuitation in COL5A1 gene
15 Stanton USA Retrospective medical Chronic (3 36* Mean 13.4 years 24 Female Regex Sympathetic Dystrophy Hip, Knee, Ankle
16 record review months or >) (range 8-19) 12 Male 8 o
17 Steel UK Case series Chronic pain 2 10 & 11 years Male Gleal/pelvic mass (NFI and Hip
18 (Undefined & 4 Sligoma - both leading to hip
years) S = dislocation)
19 Stein 2010 USA Case report Chronic 1 13 years Male ,S _g Cerebral palsy Hip
20 (Undefined) -
2 Stein 2005 USA Case report Chronic 1 13 years Male 2T Cerebral palsy Hip
(Undefined) gé
22 Styles USA Case series Chronic pain 9* Range 9-21 years 3 Female 3'% Sickle cell disease Hip
23 (Undefined) 5 Male 5@
24 Su Taiwan Prospective cohort Pain (>6 months) 11* Mean 14.4 years NR © 5 Hip dysplasia Hip
(Range 10-25) o 3
25 Suh Korea Case report Persistent pain (7 1 9 years Male Q '8 Osteonecrosis Foot
26 months) 0.2
27 Sulko Poland Case report Pain (>12 1 17 years Male i)s_{eomyelitis and lymphoma Hip, Knee
28 months) o S
Suzuki Japan Cohort Persistent pain NR Mean 8 years (range NR ol Perthes disease Hip
29 (Undefined) 5-13) oS
30 Syu USA Case report Chronic pain (>3 1 11 years Female :Cfflronic recurrent multifocal Hip, Knee, Ankle
31 months) =5 osteomyelitis
32 Szer USA Cross-sectional Chronic pain (>3 12% Range 2-15 years NR <§ © Lyme arthritis Hip, Knee, Ankle
observational months) D 5
33 Szesz Poland Prospective non- Chronic pain (>8 4 Mean 10 years NR * ® Post surgical pain Foot
34 controlled clinical months) C
follow-up S.
35 - - - —— - -
Tanir Turkey Retrospective medical Chronic pain 69% Mean 9.02 (SD NR o Brucellosis Hip, Knee, Ankle
36 record review Symptoms 3.59)(range 1-16) @
37 ranging from 2 to o
38 900 days o)
39 Taniwaki Japan Case series Persistent pain 2 9 years 1 Female % Musculoskeletal pain Toe
(>3 months) 1 Male n
40 Tenuta USA Retrospective medical Chronic pain (12- 10* Mean 14 years NR ' Cerebral palsy Hip
41 record review 120 months) -
42 Tezel Turkey Case report Chronic pain (>5 1 10 years Female :.'E' Rickets Lower limb
years) D
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Thomas UK Case report Chronic pain (>3 1 17 years Male TuzeRSle osteochondritis dissecans Knee
months) an
Timm USA Prospective cohort Chronic pain (at 76* Mean 13.9 years NR TS Ankle sprain Ankle
least 6 months) =) %
Tippett USA Case report Chronic pain (>3 1 8 years Male \c_i 8 Perthes disease Knee
months) ar
Tiwara India Prospective observational | Persistent severe 25 Mean 9.08 years NR 8 3 Legg-calve-perthes Hip
pain (>6 months) (range 4-12) = N\
Tobias UK Prospective cohort study | Chronic pain (>3 1299 Mean 13.8 years 776 Female = 5 Joint hypermobility Lower limb
months) 523 Male 5 Q
Tompkins USA Case series Chronic pain (>3 3* 15 and 17 years 2 Female 8®ondral defects of patella Knee
months) 1 Male =@
Tonsoline USA Case report Pain (>6 months) 1 16 years Male § B Adductor tendinitis Groin
oD
Toro Italy Case report Persistent pain 1 15 years Male o ':EFemoral neck fracture Hip
(>3 months) S g
Trager USA Case report Chronic pain (>3 1 15 years Male J@egle osteochondritis dissecans Knee
months) x5
Traore Africa Case report Chronic Pain 1 17 years Female %Jg/enile idiopathic arthritis Knee, Feet
(Undefined) Qo
Tripathy (2013) UK Case report Pain (>4 months) 1 12 years Male 8— @  Hoffa fracture Knee
Tripathy (2020) India Case series Chronic pain (>3 3* Mean 9 years (range 2 Female ous dysplasia (mono-ostotic Hip, Leg, Tibia
months) 4-17) 1 Male = 3 polyostotic)
Tsimicalis Canada Prospective cohort Chronic pain (>4 25% Mean 12 years (8-19 NR =1 F_@steogensis imperfecta Hip, Ankle
months) years) Qo
Turati Italy Case report Chronic pain 1 11 years Female >35S Osteochondroma Foot
(undefined) =3
Tuzuner Turkey Case report Chronic pain (>1 1 14 years Female %. -8 Osteoid osteoma Ankle
year) 2o
Ukarapong USA Case report Chronic pain 1 13 years Male lf[gmrgozygous mutation of ALPL Knee
(Undefined) andyrmld form of hypophosphatasia
Ulu Turkey Prospective cohort Chronic pain (3 8* Median 12 years NR agchronic non-bacterial Ankle
months or >) (range 3-17) » O  osteomyelitis
Umrani Oman Case report Persistent pain 1 8 years Male 3 S Osteosarcoma Hip
(>4 months) o O
Unadkat Africa Case series Chronic pain (>5 1 2 years Female Bcae lymphoblastic leukemia Lower limb
months) e %
Uwaezuoke Nigeria Case report Chronic pain (3 1 14 years Male g@sgood-schlatter‘s disease Knee
years) o
Van Leeuwen Netherlands Prospective cohort Chronic pain (>3 157 13 years 100 Female 8 DMusculoskeletal pain Hip, Knee, Ankle, Foot
months) 57 Male o N
Van straalen Netherlands Prospective cohort Chronic pain (>3 196 Range 5-16 years 149 Female .‘fuiénile idiopathic arthritis & Hip, Knee, Ankle
months) 47 Male chitonic musculoskeletal pain
Vijayan USA Case report Pain (6 months) 1 9 years Female J§{enile idiopathic arthritis Knee
<
Villalba Spain Prospective cohort Pain (>6 months) 5 Mean 15.2 years 1 Female @steochondritis dissecans Knee
(range 12-18) 4 Male @
Vukic Croatia Case report Chronic pain (>3 1 15 years Female ®@Juvenile fibromyalgia Hip
months) E
Waisel USA Case report Chronic pain 1 13 years Female a Ehlers-Danlos Knee, Ankle
(Undefined) m
Wang 2020 USA Prospective cohort Chronic pain 22% Mean 12.3 years NR Fibfbadipose vascular anomaly Hip, Knee, Ankle, Foot
(>12 months) (SD£6.8) @) (FAVA)
@
@
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Wang 2021 China Retrospective medical Chronic pain 6 (feet) Mean 12.8 years NR Smub3arsi pain following subtalar Foot
1 record review (post-op follow (range 11-20) ‘g- B arthroereisis
10-71 months) L)
5 up —
Ward (2004) Canada Case report Chronic pain 1 12 years Female gs%)pathia striata with cranial Hip, Knee
3 (Undefined) =9 sclerosis
4 Ward (2023) Ireland Prospective cross- Chronic pain (>3 80 Mean 11.6 years 54 Female 2~ Hypermobility Knee, Ankle
5 sectional months) 26 Male 35
6 Washington Thailand Case report Pain (10 months) 1 5 years Male = giliary gc ostizoa.rticular Hip
= ~  tuberculosis
7 Watanabe Japan Case report Persistent pain 1 3 years Female 5 §yn0vial hemangioma Knee
8 (>6 months) @ o
. o . .
9 Watters USA Case report Chronic (3 1 12 years Male T Ewings sarcoma Hip
months or >) o N
10 Wei USA Case report Persistent pain 1 17 years Female @ %orham-stout syndrome Hip
11 (Undefined) A
12 Wells USA Retrospective medical Chronic pain 6* 11,13,14,17 years 4 Female O O  Osteonecrosis Hip
13 record review (follow up 6 2 Male g g
months op) ~3
14 Westbom Sweden Retrospective medical Chronic pain (>6 185%* Range 4-19 years 80 Female % 8 Cerebral palsy Hip, Knee, Ankle
15 record review months) 105 Male a 2
16 et
17 Widhalm Austria Cohort Permanent pain 20%* Mean 14.2 years 9 Female @ g‘ Cartilage lesion Knee
(Undefined) (SD+2.7) 11 Male 35
18 Wiegerinck Netherlands RCT Chronic pain (4 101 Mean 10.6 years 25 Female S SCalcaneal apophysitis Ankle
19 months) (SD+1.6) 76 Male 2=
20 Wobma USA Case series Persistent pain 1 10 years Female 'Jgﬁonic recurrent multifocal Hip
21 (12 months) =& osteomyelitis
2 Wong Hong Kong Case report Pain (3 months) 1 7 years Female > 'g- Neuroblastoma Hip
S=
23 Wong 2009 USA Case report Chronic pain (>3 1 12 years Male Patdlofemoral pain syndrome & Knee
months) Q - bipartite patella
24 Wong 2022a Denmark Prospective cohort Chronic pain 22 Mean 9.1 years 8 Female o 3 Cerebral palsy Hip, Knee, Ankle
25 (Undefined) (range 2- 17 years) 14 Male P
26 Wong 2022b USA Case report Chronic pain 1 12 years Female %3 g Avascular necrosis Hip
3
27 (Undefined) =
Xie China Case report Persistent pain 1 4 years Male %) g Post-surgical Fibular
28 (>9 months) - o
29 Yi China Case report Pain (>12 1 6 years Male § %ynovial chondromatosis Hip
30 months) S @
31 Yokouchi Japan Case report Chronic pain (3 1 10 years Male © ™' Osteoid osteoma Mid tibia
months) am
32 Yoshida Japan Case report Persistent pain 1 8 years Female 9} a Osteosarcoma Knee
33 (Undefined) 9
34 Yothakol Thailand Case report Chronic (5 1 12 years Female gynovial chondromatosis Knee
35 months) =]
Yuill Canada Case report Persistent pain 1 14 years Male Tib@]is posterior tendonopathy Foot
36 (>4 months) @
37 Yuldashev Korea Retrospective medical Chronic pain >10 1* 9 years Male £ype I camuratingelmann Tibia
P
38 cord review years) o
39 Zhang China Cohort Chronic pain *6 Mean 14.3 years Male E,aemophilic arthropathy Knee
(Undefined) (range 13-17) »
40 Zhu China Case report Chronic pain 4* Range 12-14 years 1 Female Mé}ﬂphysea] chondrodysplasia Knee
41 (>12 months) 3 Male ~ type schmid
42 @
@
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* This is the population that each study described as meeting the inclusion criteria of having chronic lower limb pain

NR — Sex breakdown not reported for subpopulation of the full study
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Supplementary Table 3: The 124 conditions found in this review, and whether or not they were

associated with the ICD-11 chronic pain manifestation code

Condition

Was there an ICD-11
manifestation code for
chronic pain available?

Acute lymphoblastic leukaemia

Yes

Persistent ankle pain subsequent to a strain or sprain No
Coeliac disease No
Cerebral Palsy. This also includes pain subsequent to surgical No
interventions relating to Cerebral Palsy

Cystic Fibrosis No
Persistent hip pain due to femoroacetabular impingements Yes
Fibrous dysplasia. This includes both mono-ostotic and polyostotic. No
Haemophilia including FVII deficiency No
Persistent hip pain due to developmental (congenital) hip dysplasia No
Inflammatory arthropathies. These include Ankylosing Spondylitis or No
undifferentiated Spondyloarthropathy

Inguinal hernia No
Joint instability, including hip, knee, patella or ankle Yes
All types of Juvenile idiopathic arthritis. This includes oligoarthritis, Yes
polyarthritis, systemic, psoriatic arthritis, enthesitis-related and
undifferentiated

Lyme Arthritis Yes
All types of Muscular Dystrophy. This includes Duchene, Becker, No
fascioscapulohumeral, limb girdle, myotonic.

Musculoskeletal pain. This includes primary, idiopathic and chronic No
widespread pain (Juvenile fibromyalgia).

Neurofibromatosis Type 1 No
Dysplasia. This includes conditions such as osteoarthritis with Yes
spondyloepiphyseal involvement (mutation of type Il collagen gene,

COL2AI, Skeletal dysplasia and open physes, Protusio acetabulae

Multiple epiphyseal dysplasia Spondyloepimetaphyseal dysplasia, BUT
EXCLUDES High or low bone mass or low bone dyspasias"

Osteomyelitis, including brodies abscess No
Persistent anterior knee pain due to patellofemoral pain syndrome and | Yes
chondromalacia patellae

Henoch-Schoenlein Purpura No
Spinal Muscular Atrophy Yes
Persistent lower limb pain subsequent to limb amputation No
Von Willebrand disorder No
Stress fracture No
Arteriovenous Malformation No
Talipes Equinovarus No
Brucellosis No
Hyperimmunoglobulin D Syndrome No
Hyperparathyroidism, including primary hyperparathyroidism No
High bone mass dysplasia. This includes Osteopetrosis tarda, No
Melorheostosis (mesenchymal dysplasia), Camurati-Engelmann (Type

1), Osteopathia striata but EXCLUDES general Dysplasia or low bone

mass

Philadelphia chromosome-positive CML No
PIK3CA-related disorder No
Scurvy No
Slipped capital femoral epiphysis No
Spina Bifida No
Cryopyrin-associated periodic syndrome No
Dermatomyositis No
Ewing Sarcoma No

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

PR

1" e

e

‘saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq paloalold


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Fibroadipose vascular anomaly (FAVA) No
Ganglion No
Klippel-Trenaunay syndrome (vascular malformation) No
Legg-Calve-Perthes Disease No
Liposynovitis prepatellaris (Hoffa's syndrome) No
Myopathy No
Osteogenesis imperfecta No
Osteoid osteoma No
Restless leg syndrome No
Disorders of the meniscus. This includes symptomatic discoid Yes
meniscus, meniscocapsular separation and meniscal ossicle.

Auto-immune polyendocrinopathy candidiasis ectodermal dystrophy No
Chondroblastoma No
Chronic granulomatous disease No
Coalition. This includes any location in the foot for example No
talocalcaneal or talonavicular

Exertional compartment syndrome No
Arthritis related to Crohn's disease No
Enthesopathy No
Familial Mediterranean fever arthritis No
Flat foot. Consider only paediatric flexible flat foot, not rigid relating to No
spasticity or coalition

Fracture of the lower limb. This includes femur, ischial tuberosity, No
pelvis, tibia, fibula, ankle, foot

Generalised joint hypermobility syndrome Yes
Human immunodeficiency virus No
Hypophosphatasia as a result of Homozygous mutation of ALPL No
lliotibial band syndrome Yes
Ischiofemoral impingement Yes
Osteochondral lesion & Osteochondritis Dissecans No
Osteosarcoma Yes
Pigmented villonodular synovitis Yes
Persistent lower limb pain post surgery. No
Septic (pyogenic) arthritis No
Relapsing Polychondritis No
Sickle Cell Disease No
Tuberculosis infection No
Vitamin D deficiency No
Wilson disease No
Beta thalassemia minor No
Growing pains No
Pseudotumor (idiopathic intracranial hypertension) No
Sjogren’s syndrome No
Spinal meningioma No
Rhabdomyolysis No
Heterotrophic Ossification No
Neuroblastoma No
Metaphyseal Chondrodysplasias type Schmid No
Accessory bone. This includes Os Subfibulare, navicular, Os No
subtibiale, Os trigonum, ossicle, subfibular ossicle

Activated phosphoinositide 3-kinase (PI13K) delta syndrome No
Anatomical variants of lower limb. This includes 'Too long' No
anteromedial calcaneal process, Limb length secondary to ABI,

Angular and rotational deformities, Retroversion of acetabular dome
Apophysitis No
Arthritis due to Bancroftian filariasis (Filarial arthritis) No
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Autosomal dominant precocious osteoarthropathy No
Avascular necrosis (also known as Osteonecrosis) No
Behcet's disease No
Benign bone tumour/lesion. This includes osteochondroma, No
chondroma benign and benign lesion of proximal femur

Chondral defects & cartilage pain disorders of the lower limb No
Chondrolysis No
Chronic infantile neurologic cutaneous and articular syndrome (CINCA) | No
Cirsoid aneurysm No
Epiphyseal arrest No
COPA Syndrome (genetic) No
Focal periphyseal oedema No
Gorham-stout syndrome No
Haploinsufficiency of A20 with new mutation p.W365R No
Persistent lower limb pain resulting from complications arising post No
fracture. For example, ankle impingement resulting from bimalleolar
fracture.

Tarsometatarsal interval injury No
Intraarticular loose body Yes
Intra-articular venous malformation of the knee No
Post infective arthritis including Noro or influenza virus No
Nuclear factor | type A variant No
Osteoblastoma No
Osteochondrosis No
Osteofibrous dysplasia (ossifying fibroma) No
Pachydermoperiostosis No
Paraneoplastic arthritis No
Patellar Hypertension Syndrome No
Reactive arthropathy No
Sting-Associated Vasculopathy (SAVI) No
Benign tumours of synovium. This includes Synovial chondromatosis, No
Synovial haemangioma, Intra-articular synovial lipoma

Synovitis. This includes both chronic and transient. Yes
Takayasu arteritis No
Talo-patello-scaphoid osteolysis No
Talus Partitus No
Tendon disorders of the lower limb. This includes tibialis posterior and No
flexor hallucis longus tendinopathy and adductor tendinitis.

Tenosynovitis, inflammatory arthritis Yes
Traumatic Joint dislocation No
Recurrent macrophage activation syndrome No
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