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Abstract

Introduction

A national screening programme has existed in the UK for developmental dysplasia of
the hip (DDH) since 1969, however controversy remains about every aspect of the
screening and treatment. Screening programmes throughout the world vary
enormously, and in the UK there is significant variation in screening practice and
treatment pathways. The British Society for Children’s Orthopaedic Surgery (BSCOS)
tried to identify nationwide consensus in management of DDH to unify treatment, and

suggest an approach for screening.

Methods

A Delphi consensus study was performed amongst the membership of BSCOS.
Statements were generated by a steering group regarding aspects of DDH care in
children less than three months old, namely screening / surveillance (15 questions),
ultrasound scan technique (8 questions), initiation of treatment (19 questions), care
during splint treatment (10 questions) and on quality, governance & research (8
questions). A two round Delphi processes was used and a consensus document was

produced at the final steering group meeting.

Results

Sixty statements were graded by 128 clinicians in round one and 132 in round two.
Consensus was reached on thirty out of sixty statements in round one, and an
additional twelve in round two. This was summarised in a consensus statement and

distilled into a flowchart to guide clinical practice.

Discussion

This study identified agreement in an area of medicine that has had long standing
controversy and practice variation. These areas of consensus are, without exception,
not based on high quality evidence. In the absence of evidence, this document is a

framework to guide clinical practice upon which high quality clinical trials can be built.
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Introduction

Developmental Dysplasia of the Hip (DDH) encompasses a spectrum of abnormalities,
which range from mild acetabular deficiency through to subluxation and dislocation of
the hip. 1in 1000 newborns have a completely dislocated hip, and 2-3% are diagnosed
with a degree of hip dysplasia.[1-4] It is widely believed that early detection and
treatment in newborns using a simple splint rapidly restores normal anatomy, thus
preventing lifelong abnormalities.[5-7] Detection outside the early infant period
requires surgery to restore the hip into joint. This becomes increasingly complicated
and associated with poorer outcomes as the child ages.[8-11] DDH is associated with
premature osteoarthritis and is implicated in 10% of all hip replacements,[12] including

a quarter in those under the age of 40.[13]

However there is wide variation in screening and treatment practices for DDH. Within
the UK, screening guidelines are laid out in the Newborn and Infant Physical
Examination (NIPE) programme for England and Wales, Scotland’s ‘Best Start’
program and the Public Health Agency of Northern Ireland.[14-16] These programmes
are based upon guidelines from the Standing Medical Advisory Committee,
implemented in 1969 and updated in 1986.[17] Clinical examination is the first line
screening tool, undertaken perinatally and repeated at six-weeks. A hip ultrasound
scan (USS) is performed selectively for those with abnormal clinical examination
findings or for those with defined risk factors. Despite the introduction of the screening
programmes, there is a persistently high number of children requiring surgery for
DDH.[7, 18-21] This suggests either a failure of screening pathways, or a failure of

treatment pathways.

In countries such as Austria, Germany and Mongolia, all babies are screened using
USS. In these countries the resulting late detection rate of hip dislocation is low.[3, 4,
22-27] Yet with potential over treatment and increased programme costs,[6, 22, 28-
30] some bodies, including the United States Preventative Services Task Force, have
not recommended any screening at all.[31] Regardless, the evidence upon which all

these policies are based is insufficient.[7, 9, 32-36]
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Further debate and practice variation exists in core aspects of DDH detection and
treatment,[7, 37-40] notably the type of USS technique used,[41-46] which risk factors
should trigger USS screening, optimal age at which to perform USS screening, which
type of splint/brace/harness to use, optimal time to start treatment, and duration of
treatment.[9, 14, 47-51] Not least, due to the natural maturation of a baby’s hip with
age, there remains debate on which hips require any treatment at all.[9, 52-54]. Such
is the uncertainty that the UK national screening committee have stated “If proposed
now as a new programme, DDH screening would probably not be accepted. However,
it is so ingrained in the clinical practice of so many people that it would be almost
impossible to stop it unless overwhelming evidence of ineffectiveness could be
obtained”.[55]

Determining the optimum DDH screening strategy has been identified as a top ten
research priority for clinical effectiveness in children’s orthopaedics in the UK.[56] In
response, the British Society for Children’s Orthopaedic Surgery (BSCOS) undertook
a consensus exercise concerning the screening and treatment of infant hip dysplasia
(DDH) before three months of age.[57] The aim was to establish consensus in the UK,
where it exists, in order to minimise treatment variation and form a foundation upon

which high quality intervention studies can be based.
Methods:
A modified Delphi approach was used to gather broad input from a diverse group of

clinicians, whilst minimising domination by one or a few ‘experts’.[58]

Establishing a steering group

Applications were invited in October 2019 from members and associate members of
BSCOS to join the steering group. A group of twenty members was chosen, which
consisted of nurses, physiotherapists and consultant paediatric orthopaedic surgeons.
All declared an interest in the treatment of DDH in children, and currently undertook
this in their routine clinical practice. This represented a diversity of professional
occupations, experience and gender. From within this group a chairperson was
elected (MK).

Steering group meetings
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In response to the Covid-19 pandemic, all meetings were held virtually. Initial meetings
involved brainstorming the topic. All steering group members submitted statements
and questions to highlight areas of potential agreement and / or controversy. These
statements were distilled into three topic areas, namely ‘screening’, ‘ultrasound’ and
‘treatment’. Focused meetings were held on each topic separately. At each meeting,
proposed statements were discussed and the text was formulated in a manner that
was clear in its intent to all members of the steering group, as is standard practice for

Delphi process based research. The total number of questions was limited to sixty, in

order to maximise completion rate of the survey. A rigorous process of prioritisation of

the key questions was performed over multiple steering group meetings. A literature

review was performed relating to each point to confirm that there was no substantial

evidence that would remove the need for the statement.

The Delphi process

The Delphi survey consisted of sixty focused statements on the management of DDH
under three months of age. The statements were sub-divided into categories on
screening / surveillance (15 questions), ultrasound scan technique (8 questions),
initiation of treatment (19 questions), care during splint treatment (10 questions) and

on quality, governance & research (8 questions).

The survey was sent to all members and associate members of BSCOS, who had
opted in to receive such research invitations. The survey was distributed using the Jisc
Online Survey tool.[59] Upon opening the survey, participants were initially instructed
only to continue if they believed that they had the relevant experience and expertise
to participate in this survey. The software restricted participation to only those invited

to the study and similarly restricted one response per participant.

The BSCOS membership and associate membership were asked to grade the
statements posed according to the following categories:

e Strong recommendation for;

e Conditional recommendation for;

e Recommendation for research;

e Conditional recommendation against;
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e Strong recommendation against.

Consensus in favour of a statement was reached if 75% or more participants scored
the statements as ‘Strong recommendation for’ or ‘Conditional recommendation for’
and less than 25% of participants scored it as ‘Strong recommendation against’ or
‘Conditional recommendation against’. Similarly, consensus against a statement was
reached if 75% or more participants scored it as ‘Strong recommendation against’ or
‘Conditional recommendation against’ and less than 25% of participants scored it as

‘Strong recommendation for’ or ‘Conditional recommendation for’.

Membership feedback was sought during round 1 related to all questions and the
broader process. Following round 1 the steering group refined some statements to
avoid ambiguity. All statements that did not reach consensus from round 1 (either in
favour or against) were taken forward to the round 2 survey. During the second round,
the scores related to each statement at round 1 were provided to participants,

alongside the statements for re-scoring.

Final consensus steering group meeting

A final consensus steering group meeting was hosted for discussion and development

of the consensus document. This was set against a rigorous literature review.

Results

There were 128 responses to round one from 236 invitations (54%) and 132 responses
to round two from 240 invitations (55%). This is a comparable response to the BSCOS
clubfoot consensus project.[60] There were 20 and 21 participants respectively who
declined to complete the survey due to their belief in not having the necessary
experience and expertise. Thus the survey was completed by 108 participants in round
one and 111 participants in round two. Of these, eleven (10%) were allied healthcare

practitioners and the remainder were paediatric orthopaedic surgeons (90%).
Consensus was reached in thirty out of sixty statements in round one, and a further

twelve statements reached consensus in round two. The statements in round one,

along with their scores, are listed in Table 1. The refined statements for round two,
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along with their scores, are listed in Table 2. The scores for statements at round one

and round two are available as an Appendix.

Based upon the results of the Delphi exercise, a consensus statement has been
produced (Box 1). To aid the impact of these statements in practice, this has been
distilled into a flowchart focused on the treatment recommendations of DDH under
three months of age (Figure 1). Aspects that did not reach consensus are highlighted

in Figure 1 and detailed in Table 3.

Discussion

The Delphi process on management of DDH under 3 months of age has demonstrated
areas of agreement, in an area of medicine with long standing debate and practice
variation. Consensus was reached in 42 of 60 statements proposed by clinicians, with
clarity given to the perceived optimal methods of screening and treatment for DDH. It
is important to note that areas of consensus are, without exception, not based on high
quality evidence and require focussed research. Nevertheless, in the context of
uncertainty, consensus is a useful basis upon which guidelines can be standardised

and a foundation from which evidence can be formulated.

A key difference from this study, compared to most international guidelines,[14-17, 31-
34] was that consensus recommended a universal USS strategy. This consensus is in
line with some European practice,[1, 3, 23] and a prior European DDH consensus
group.[25] Undoubtedly the reason behind this outcome is the persistently high
number of hips missed by the current UK system, which subsequently present late
and result in surgery. The majority of respondents were surgeons who deal with these
late detected cases. A further key outcome is the appetite for high quality research to
address the uncertainties. The evidence base in children’s orthopaedics has been
strengthened by recent successful national cohort studies and randomised controlled
trials.[61-63] The enthusiasm of the clinical community, combined with universal
outcome collection tools such as Smart4NIPE, could enable efficient studies to be
delivered across the UK. It is clear that whilst interventions for screening need to be
tested, the downstream elements of the treatment pathway (i.e. how / when / who to

treat) appear the highest priorities. Only by understanding the fundamentals of disease
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and effective treatments can we begin to understand the effectiveness of

screening.[64]

Like all studies, this consensus exercise has limitations. Whilst Delphi formulates the

opinion amongst experts, allowing all to contribute equally, this should not replace

rigorous scientific evidence. There may be instances whereby consensus does not

reproduce, or even opposes, the evidence, owing to misinformation or competing

interests amongst ‘experts’ from whom opinion is sought. There is a broader

healthcare team who deliver elements of the screening pathway (i.e. midwives,
radiographers, paediatricians, nurses, GPs and radiologists) than were involved in the
consensus exercise. Broader engagement is planned in future studies, including
patient and public involvement. Whilst only half of BSCOS members participated, there
is no reason to believe that responders were different to non-responders, with
responders appearing to broadly represent the make-up of the BSCOS membership.

Whilst all respondents actively manage DDH in their routine clinical practice, this

expertise is self declared. The study is UK focused, which could affect the

generalisability if extrapolated outside of the NHS.

It is clear that decisions on screening programs and treatment protocols for DDH
should be based upon the best possible evidence. In the absence of high quality

evidence, such as in DDH management under three months of age, areas of

consensus are the most robust means upon which to guide policy and practice. This
document is therefore a framework for current clinical practice and the foundation on

which to build future high quality clinical trials in the care of infants with DDH.
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HARNESS / SPLINT REGIMEN

* Decentred hips should be seen and
scanned within 2 weeks.

* Centred hips in a harness / splint
should be seen every 2 weeks and
scanned every 2-4 weeks.

* Decentred hips failing to centre
should have the harness/ splint
discontinued by 3 weeks.

* A harness / splint should be used
for at least 6 weeks after the hip is
centred.

* The alpha angle should be at least
60 degrees before it is removed.

* If there is an episode of femoral
nerve palsy, a further attempt of
harness / splint can be made once
the palsy is resolved.

|| FOLLOW-UP ]

|| 1. All patients have outcomes recorded on a ||
national database.

" 2. All patients treated in a harness / splint require

|| follow up until 2 years (or earlier if they are of "

II_ walking age) with normal XRs. ||
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1
2
3 . . . . .
4 Table 1 Descriptive analysis of statements included in the Delphi survey Round 1. Green
5 shading represents ‘Consensus for’, red shading represents ‘Consensus against’ and
6
7 statements not shaded are those which did not reach consensus.
8
9 BSCOS Respondents (n=108)
10
1 N (%)
12 -
13 Recommendatio
14 n for research
d ibl Conditional St

15 Strong Conditional an p(.)_SSI y endriona rong
16 conditional Recommen  Recommen
17 Recommen  Recommen ) . )

. . recommendatio d-ation d-ation
18 d-ation For  d-ation For . .
19 n for use Against Against
20 restricted to
21 trials
22 - -
23 Screening and Surveillance
24 1. Some form of screening/surveillance should be 102 (94) 4 (4) 1(1) 0 (0) 1(1)
;2 undertaken to identify cases of DDH in babies.
27
28 2. In the context of the current delivery, the 46 (43) 29 (27) 25 (23) 7 (6) 1(1)
29 assessment of clinical instability at birth has low
30 accuracy and alternative screening pathways should
31 be considered.
32
33 . .
34 3. In the context of the current delivery, universal 2(2) 4 (4) 15 (14) 22 (20) 65 (60)
35 neonatal clinical examination should be removed.
36
37 4. “Clicky hips” without instability (i.e. Barlow and 30 (28) 29 (27) 21 (19) 15 (14) 13 (12)
38 Ortolani assessed to be normal) should be referred
39 for a hip USS.
40
41
42 5. So called packaging disorders (torticollis; 42 (39) 36 (33) 22 (20) 4 (4) 4 (4)
43 plagiocephaly; metatarsus adductus) should be
44 included as risk factors for DDH.
45
j? 6. First born females should be included as risk 29 (27) 29 (27) 29 (27) 16 (15) 5 (5)
48 factors for DDH.
49
50 7. High birth weight females (>4KG) should be 22 (20) 28 (26) 33 (31) 15 (14) 10 (9)
51 included as risk factors for DDH.
52
;31 8. CTEV should be included as risk factors for DDH. 35(32) 32 (30) 24 (22) 11 (10) 6 (6)
55
56 9. Foot deformities (non CTEV) should be included 30 (28) 45 (42) 22 (20) 8 (7) 3(3)
57 as risk factors for DDH.
58
59 10. The UK screening/surveillance program should 47 (44) 22 (20) 16 (15) 14 (13) 9(8)
60

involve universal ultrasound examination.
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11. In the context of the UK screening programme, a
6 - 8 week clinical check in the community should be
obligatory.

12. Children undergoing a hip USS must always have
a clinical examination alongside the USS.

13. In a universa/USS screening/surveillance
program all hips can wait until 4-6 weeks for their
uss?

14. In a selective USS screening/surveillance
program all hips can wait until 4-6 weeks for their
uss?

15. In a selective USS screening/surveillance
program all children with abnormal neonatal
examination must receive an USS by 2 weeks.

65 (60)

47 (44)

28 (26)

17 (16)

43 (40)

25 (23)

16 (15)

26 (24)

32 (30)

28 (26)

8 (7)

19 (18)

22 (20)

18 (17)

18 (17)

6 (6)

15 (14)

18 (17)

24 (22)

15 (14)
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4 (4)

11 (10)

14 (13)

17 (16)

4(4)

Ultrasound

16. The Graf method of scanning using a cradle and
probe holder should be mandatory for hip USS when
using static scans.

17. The Graf criteria of standardised reporting should
be employed in its unmodified

form (Age/Useability/Description/Measurement/Classi
fication).

18. In order to accurately measure the Alpha angle
the minimum requirement of an acceptable coronal
plane scan must include visualisation of a straight
ilium, the acetabular labrum and the lower limb of the
ischium (where the triradiate cartilage begins).

19. The core minimum criteria to be assessed and
documented should include whether the hip is
centred.

20. The core minimum criteria to be assessed and
documented should include measurement of the
alpha angle.

21. The core minimum criteria to be assessed and
documented should include measurement of the beta
angle.

https://mc04.manuscriptcentral.com/bjj

31(29)

34 (31)

74 (69)

79 (73)

73 (68)

15 (14)

37 (34)

38 (35)

27 (25)

20 (19)

22 (20)

28 (26)

21 (19)

19 (18)

4 (4)

2(2)

8 (7)

35 (32)

4 (4)

19 (18)

13 (12)

9 (8)

1(1)

3(3)

1(1)

11 (10)
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22. The core minimum criteria to be assessed and 48 (44) 29 (27) 16 (15) 12 (11) 3(3)
documented should include sonographic dynamic

test of stability.

23. The core minimum criteria to be assessed and 35(32) 30 (28) 27 (25) 10 (9) 6 (6)
documented should include the description of head

coverage in terms of percentage.

Initiation Of Brace Treatment

24. Babies who have had a screening ultrasound 42 (39) 32 (30) 6 (6) 15 (14) 13 (12)
scan can be discharged, without examination, in the

presence of a hormal scan.

At 2 weeks of age or less, with an unstable hip on physical examination:

25. The de-centred hip (equivalent Graf 3 or greater) 84 (78) 16 (15) 3(3) 4 (4) 1(1)
should be treated.

26. The centred hip, alpha angle 43-49 (equivalent 55 (51) 27 (25) 14 (13) 8 (7) 4 (4)
Graf 2c or D) should be treated.

27. The centred hip, alpha angle 50-59 (equivalent 14 (13) 15 (14) 21 (19) 23 (21) 35(32)
Graf 2a) should be treated.

At 2 weeks of age or less, with a sfable hip on physical examination:

28. The de-centred hip (equivalent Graf 3 or greater) 69 (64) 18 (17) 9 (8) 9 (8) 3(3)
should be treated.

29. The centred hip, alpha angle 43-49 (equivalent 39 (36) 19 (18) 19 (18) 18 (17) 13 (12)
Graf 2c or D) should be treated.

30. The centred hip, alpha angle 50-59 (equivalent 1(1) 3 (3) 13 (12) 35 (32) 56 (52)
Graf 2a) should be treated.

At 5-7 weeks of age, with an unstable hip on physical examination:

31. The de-centred hip (equivalent Graf 3 or greater) 104 (96) 4 (4) 0(0) 0 (0) 0 (0)
should be treated.

32. The centred hip, alpha angle 43-49 (equivalent 92 (85) 14 (13) 1(1) 1(1) 0 (0)
Graf 2c or D) should be treated.

33. The centred hip, alpha angle 50-59 (equivalent 51 (47) 18 (17) 17 (16) 13 (12) 9 (8)
Graf 2a) should be treated.

At 5-7 weeks of age, with a sfable hip on physical examination:

34. The de-centred hip (equivalent Graf 3 or greater) 83 (77) 18 (17) 5 (5) 0 (0) 2(2)
should be treated.

35. The centred hip, alpha angle 43-49 (equivalent 69 (64) 21 (19) 12 (11) 2(2) 4 (4)
Graf 2c or D) should be treated.

36. The centred hip, alpha angle 50-59 (equivalent 6 (6) 15 (14) 28 (26) 27 (25) 32 (30)
Graf 2a) should be treated.

At 11-13 weeks of age, with an unsfable hip on physical examination:

37. The de-centred hip (equivalent Graf 3 or greater) 97 (90) 7 (6) 0(0) 1(1) 3 (3)
should be treated.

38. The centred hip, alpha angle 43-49 (equivalent 96 (89) 8 (7) 2(2) 1(1) 1(1)

Graf 2c or D) should be treated.
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39. The centred hip, alpha angle 50-59 (equivalent
Graf 2b) should be treated.

78 (72)

14 (13)

At 11-13 weeks of age, with a stable hip on physical examination:

8(7)

Page 18 of 27

2(2)

40. The de-centred hip (equivalent Graf 3 or greater)
should be treated.

41. The centred hip, alpha angle 43-49 (equivalent
Graf 2c or D) should be treated.

42. The centred hip, alpha angle 50-59 (equivalent
Graf 2b) should be treated.

88 (81)

80 (74)

32 (30)

9(8)

13 (12)

23 (21)

4(4)

10 (9)

25 (23)

3(3)

3(3)

14 (13)

Hips Undergoing Brace Treatment

43. In a hip that is undergoing treatment in a
harness/splint, once the hip is centred on ultrasound,
the harness can be stopped, regardless of persistent
dysplasia at that point.

44. In a hip that is undergoing treatment in a
harness/splint, once the hip is centred on ultrasound,
treatment should continue at least until the hip is
sonographically mature (alpha >60).

45. Following full time harnessing/splinting, a period
of weaning is required.

46. It is safe to re-commence splintage once femoral
nerve palsy has resolved.

47. Hips that have been treated and normalised in a
hamness can be discharged with no further follow up.

0 (0)

53 (49)

4(4)

31 (29)

2(2)

4 (4)

37 (34)

19 (18)

58 (54)

1(1)

15 (14)

11 (10)

33 (31)

10 (9)

13 (12)

35 (32)

26 (24)

6 (6)

24 (22)

54 (50)

0(0)

26 (24)

3(3)

68 (63)

Quality, Governance and Research

48. A screening/surveillance program must be linked
to paediatric orthopaedic service.

49. A one stop service (i.e. same day diagnosis &
initiation of treatment) is gold standard.

50. There should be a quality assurance process for
everyone performing clinical examination of baby
hips.

51. A small group of expert examiners should be
responsible for performing baby hip

screening/surveillance in each maternity setting.

52. There should be a quality assurance process for
everyone performing USS examination of baby hips.

https://mc04.manuscriptcentral.com/bjj

85 (79)

88 (81)

82 (76)

60 (56)

89 (82)

14 (13)

16 (15)

18 (17)

34 (31)

17 (16)

6 (6)

3(3)

7 (6)

9 (8)

2(2)

0(0)

1(1)

0 (0)

2(2)

0(0)
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53. Centres undertaking hip USS as part of a 85 (79)
screening/surveillance must have a quality assurance
system in place.

54. A trial of selective vs. universal USS 56 (52)
screening/surveillance is warranted.

55. There should be a national data collection system 58 (54)
for DDH, through which referrals and treatment
outcomes should be routinely collected.

21 (19)

18 (17)

33 (31)

2(2)

24 (22)

15 (14)

0(0)

4 (4)

2(2)

0 (0)

6 (6)

0 (0)

56. De-centred hips put in a brace should be seen and scanned regularly within:

1 week

2 weeks
3 weeks
4 weeks
5 weeks

6 weeks

35 (32)
61 (57)
7(7
2(2
0(0

)
)
)
3(3)

57. Centred hips put in a brace should be seen and scanned regularly within:

1 week

2 weeks
3 weeks
4 weeks
5 weeks
6 weeks

8 weeks

10 (9)
39 (36)
13 (12)
27 (25)
0 (0)
17 (16)
2(2)

58. Once the hip is centred, the harness/splint should be checked / adjusted at least

every:

1 week 10 (9)
2 weeks 52 (48)
3 weeks 14 (13)
4 weeks 13 (12)
According to clinical or parent needs 19 (18)
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59. Once a hip is centred then treatment should continue for a minimum:

0 weeks
2 weeks
4 weeks
6 weeks
8 weeks

10 weeks

7(7)
10 (9)
22 (20)
58 (54)
5 (5)
6 (6)

60. Hips that have been treated and normalised in a harness must be routinely followed

at least until:

1 year 13 (12)
18 months 6 (6)
2 years 21 (19)
3 years 3(3)
4 years 6 (6)
5 years 17 (16)
Walking age with normal radiographs 42 (39)
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Table 2 Descriptive analysis of statements included in the Delphi survey Round 2. Shading

is as in Table 1.

BSCOS Respondents (n=111)

N (%)

Recommendatio

n for research

and possibly Conditional Strong
Strong Conditional
conditional Recommen Recommen
Recommen Recommen
recommendatio d-ation d-ation
d-ation For d-ation For
n for use Against Against
restricted to
trials
Screening and Surveillance
1. The assessment of clinical instability at birth has 61 (55) 25 (23) 19 (17) 3(3) 3(3)
low accuracy and alternative screening pathways
should be considered.
2. “Clicky hips” without instability (i.e. Barlow and 47 (42) 31 (28) 17 (15) 9 (8) 7 (6)
Ortolani assessed to be normal) should be referred
for a hip USS.
3. So called packaging disorders (torticollis; 72 (64) 26 (23) 8 (7) 3(3) 2(2)
plagiocephaly; metatarsus adductus) should be
included as risk factors for DDH.
4. First born females should be included as risk 42 (38) 27 (24) 31 (28) 4 (4) 7 (6)
factors for DDH.
5. High birth weight females (>4KG) should be 23 (21) 22 (20) 51 (46) 9 (8) 6 (5)
included as risk factors for DDH.
6. CTEV should be included as risk factors for DDH. 46 (41) 30 (27) 16 (14) 13 (12) 6 (5)
7. Foot deformities (non CTEV) should be included 38 (34) 52 (47) 12 (11) 6 (5) 3(3)
as risk factors for DDH.
8. The UK screening/surveillance program should 70 (63) 16 (14) 13 (12) 8 (7) 4 (4)
involve universal ultrasound examination.
9. Children undergoing a hip USS must always have 64 (58) 14 (13) 14 (13) 14 (13) 5 (5)
a clinical examination alongside the USS.
10. In a universal USS screening/surveillance 44(40) 29 (26) 11 (10) 14 (13) 13 (12)

program all hips can wait until 4-6 weeks for their
uUss?
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11. In a selective USS screening/surveillance 25 (23) 44 (40) 7 (6)
program all hips can wait until 4-6 weeks for their
uUss?

12. In a selective USS screening/surveillance 63 (57) 29 (26) 7 (6)
program all children with abnormal neonatal

examination must receive an USS by 2 weeks.

24 (22)

Page 22 of 27

11 (10)

6 (5

Ultrasound

13. The Graf method of scanning using a cradle and 40 (36) 34 (31) 16 (14)
probe holder should be mandatory for hip USS when

using static scans.

14. The Graf criteria of standardised reporting should 30 (27) 54 (49) 12 (11)
be employed in its unmodified form
(Age/Useability/Description/Measurement/Classificati

on).

15. The core minimum criteria to be assessed and 102 (92) 7 (6) 2 (2)
documented must always include whether the hip is

centred.

16. The core minimum criteria to be assessed and 95 (86) 7 (6) 5 (5)
documented must always include measurement of

the alpha angle.

17. The core minimum criteria to be assessed and 8 (7) 17 (15) 61 (55)
documented must always include measurement of

the beta angle.

18. The core minimum criteria to be assessed and 68 (61) 24 (22) 8 (7)
documented must always include sonographic

dynamic test of stability i.e. an ultrasound stress test.

19. The core minimum criteria to be assessed and 51 (46) 26 (23) 22 (20)
documented must always include the description of

head coverage in terms of percentage.

7 (6)

10 (9)

4 (4)

14 (13)

8 (7)

0(0)

2(2)

15 (14)

7(6)

7 (6)

Initiation Of Treatment In A Harness/Splint

20. Babies who have had a screening ultrasound 72 (65) 23 (21) 6 (5)
scan can be discharged, without examination, in the

presence of a normal scan.

7 (6)

At 2 weeks of age or less, with an unstable hip on physical examination:

21. The centred hip, alpha angle 50-59 (equivalent 56 (51) 28 (25) 10 (9)
Graf 2a), should not be immediately treated, but a

staged re-scan should occur.
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22. The centred hip, alpha angle 50-59 (equivalent 11 (10) 9 (8) 13 (12) 26 (23) 52 (47)
Graf 2a) should be treated.

At 2 weeks of age or less, with a stable hip on physical examination:

23. The centred hip, alpha angle 43-49 (equivalent 21 (19) 33 (30) 19 (17) 11 (10) 27 (24)
Graf 2c or D), should not be immediately treated, but

a staged re-scan should occur.

24. The centred hip, alpha angle 43-49 (equivalent 45 (41) 26 (23) 13 (12) 16 (14) 11 (10)
Graf 2c or D) should be treated.

At 5-7 weeks of age, with a stable hip on physical examination:

25. The centred hip, alpha angle 50-59 (equivalent 47 (42) 35(32) 13(12) 12 (11) 4 (4)
Graf 2a), should not be immediately treated, but a

staged re-scan should occur.

26. The centred hip, alpha angle 50-59 (equivalent 3(3) 14 (13) 19 (17) 26 (23) 49 (44)
Graf 2a) should be treated.

At 11-13 weeks of age, with a stable hip on physical examination:

27. The centred hip, alpha angle 50-59 (equivalent 67 (60) 14 (13) 17 (15) 8 (7) 5(5)
Graf 2b) should be treated.

Hips Undergoing Treatment In A Harness/Splint

28. Following full time harnessing/splinting, a period 4 (4) 8 (7) 41 (37) 11 (10) 47 (42)
of weaning is required.

Quality, Governance and Research

29. A trial of selective vs. universal USS 80 (72) 10 (9) 12 (11) 5 (5) 4 (4)

screening/surveillance is warranted.

30. De-centred hips treated in a harness / splint should be seen and scanned within:
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1 week

2 weeks
3 weeks
4 weeks
5 weeks

6 weeks

18 (16)
89 (80)
3(3)
1(1)
0(0)
0(0)

31. Centred hips treated in a harness / splint should be scanned at the following

intervals:

1 week 3 (3)
2 weeks 51 (46)
3 weeks 8 (7)
4 weeks 31 (28)
5 weeks 0(0)
6 weeks 17 (15)
8 weeks 1(1)

32. Centred hips treated in a harness / splint should be seen for harness / splint
adjustment at the following intervals:

1 week
2 weeks
3 weeks

4 weeks

According to clinical or parent needs

17 (15)
69 (62)
7 (6)
8 (7)
10 (9)

33. A de-centred hip that fails to centre should have the harness / splint discontinued

within:

1 week 9 (8)
2 weeks 55 (50)
3 weeks 28 (25)
4 weeks 18 (16)
5 weeks 0 (0)
6 weeks 1(1)

34. Once a hip is centred then treatment should continue for a minimum:
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0 weeks 2(2)
2 weeks 3(3)
4 weeks 13 (12)
6 weeks 80 (72)
8 weeks 5(5)
11 10 weeks 2(2)
12 12 weeks 6 (5)

oNOYTULT D WN =

14 35. Hips that have been treated and normalised in a harness must be routinely followed
at least until:

1 year 5(5)
20 18 months 3(3)
21 2 years 20 (18)
23 3 years 2 (2)
24 4 years 3(3)
26 5 years 18 (16)
27 Walking age and with normal radiographs 60 (54)
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Table 3 Numerous aspects did not reach consensus. These are summarised in the following
table.

1. There was no consensus on whether all hips can wait until 4-6 weeks before an USS is undertaken.

2. Inthe context of a selective USS programme, there was no consensus on whether ‘clicky’ hips, first
born females, high birth weight females (>4kg) or CTEV should be included as risk factors for DDH.

3. When undertaking the USS, there was no consensus on whether a Graf cradle and probe holder
should be mandatory.

4. When undertaking the USS, there was no consensus on whether the core minimum criteria to be
assessed and documented should include beta angle and description of femoral head coverage in
terms of percentage.

5. There was no consensus on whether a period of weaning is required at the end of a harness / splint
regime

Regarding treatment, there was no consensus was reached on whether the following hips at the following
timepoints warranted treatment in a harness / splint:

6. The Graf 2c / D hip at 2 weeks of age (immediate treatment versus staged re-scan).

7. The 2a hip at 5-7 weeks of age (immediate treatment versus staged re-scan).

8. The 2b hip at 11-13 weeks of age.
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Box 1: The BSCOS consensus statement for the management of DDH under 3

months of age

BSCOS believe that surveillance for DDH is valuable, but recognise that the current
model of clinical screening has low accuracy and alternative models should be sought.
Nevertheless, at present we believe that the current system of screening using clinical
examination at birth and a 6-8 week community examination should continue. The
examination should be performed by a small group of ‘expert’ examiners in the
maternity setting, and there should be methods of quality assurance in place for all
professionals undertaking the examination. All surveillance systems must be linked to

a children’s orthopaedic service.

BSCOS advocates for universal ultrasound screening and believes that a randomised
clinical trial is necessary to compare universal ultrasound screening to the current

screening pathway.

BSCOS believe that, in the context of selective USS screening / surveillance, children
with an abnormal neonatal clinical examination must have an ultrasound scan within
2 weeks. In addition to the current ‘risk factors’ prompting an ultrasound scan, we
believe that ‘non-CTEV foot deformities’ (i.e. metatarsus adductus / calcaneovalgus)

and ‘packaging disorders’ should be included as risk factors.

Ultrasound scans should take place in a ‘one stop clinic’, such that treatment can be
started at the time of the scan if required. There should be a system of quality
assurance in place at both an individual and centre level to ensure the quality of the
ultrasound assessment. The Graf criteria of standardised reporting should be
employed (i.e. using the headings ‘Age’ / ‘Useability’ / ‘Description’ / ‘Measurement’ /
‘Classification’). To accurately measure Alpha angle, the minimum requirement of an
acceptable coronal plane scan must include visualisation of a straight ilium, the
acetabular labrum and the lower limb of the ilium (where the triradiate cartilage
begins). The core minimum criteria to be assessed and documented on every scan
should include: whether the hip is centred; the alpha angle (providing the hip is

centred); sonographic dynamic test of stability.
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