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Abstract
Objective: To review the effectiveness of, and make practice recommendations for,
serial clinical examination and ultrasound screening for developmental dysplasia of the hip (DDH) in newborns. The effectiveness of selective screening of
high-risk infants with hip and pelvic radiographs and treatment with abduction
therapy are also examined.
Options: Screening: serial clinical examination, ultrasound screening, radiographic
evaluation. Treatment: abduction therapy.
Outcomes: Rates of operative intervention, abduction splinting, delayed diagnosis
of DDH (beyond 3–6 months), treatment complications and false diagnostic labelling. Long-term functional outcomes were considered important.
Evidence: MEDLINE was searched for relevant English-language articles published
from 1966 to November 2000 using the key words “screening,” “hip,” “dislocation,” “dysplasia,” “congenital” and “ultrasound.” Comparative and descriptive
studies and key reviews were retrieved, and their bibliographies were manually
searched for further studies.
Benefits, harms and costs: Because most infants will have spontaneous resolution of
nonteratologic DDH, early identification and intervention results in unnecessary
labelling of newborns as having the problem and unnecessary treatment. Ultrasound screening is a highly sensitive but poorly specific measure of clinically relevant DDH. Abduction splinting is associated with a variety of problems, and its
effectiveness in treating DDH is not clearly known. At least 20% of infants requiring operative intervention have had splint therapy. The harms of labelling, repetitive investigations, unnecessary splinting and resource consumption associated
with screening are substantial.
Values: The strength of evidence was evaluated using the evidence-based methods
of the Canadian Task Force on Preventive Health Care.
Recommendations:
• There is fair evidence to include serial clinical examination of the hips by a
trained clinician in the periodic health examination of all infants until they are
walking independently (level II-1 and III evidence; grade B recommendation).
• There is fair evidence to exclude general ultrasound screening for DDH from
the periodic health examination of infants (level II-1 and III evidence; grade D
recommendation).
• There is fair evidence to exclude selective screening for DDH from the periodic
health examination of high-risk infants (level II-1 and III evidence; grade D recommendation).
• There is fair evidence to exclude routine radiographic screening for DDH from
the periodic health examination of high-risk infants (level III evidence; grade D
recommendation).
• There is insufficient evidence to evaluate the effectiveness of abduction therapy
(level III evidence; grade C recommendation), but good evidence to support a period of close observation for newborns with clinically detected DDH (level I evi-
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dence; grade A recommendation). However, there is insufficient evidence to determine the optimal duration of observation (level III evidence; grade C recommendation).
Validation: The members of the Canadian Task Force on Preventive Health Care reviewed the findings of this analysis through an iterative process. The task force
sent the final review and recommendations to selected external expert reviewers,
and their feedback was incorporated in the final draft of the manuscript.
Sponsors: The Canadian Task Force on Preventive Health Care is funded through a
partnership between the Provincial and Territorial Ministries of Health and
Health Canada.

D

evelopmental dysplasia of the hip (DDH) refers to
a spectrum of anatomical abnormalities of the hip
joint arising from a deviation in normal hip development during embryonic, fetal and infantile growth periods (Table 1).1–5 Although in most affected infants the
problem resolves spontaneously in the first several months
of life, persistent DDH may result in chronic pain, gait abnormalities and degenerative arthritis.5–16
In 1994 the Canadian Task Force on the Periodic Health
Examination (now the Canadian Task Force on Preventive
Health Care) recommended serial clinical examination as
part of well baby care, but it made no recommendation regarding ultrasound screening or screening of high-risk infants.17 Since that review, one large controlled trial on the
effectiveness of ultrasound screening for DDH has been
published,6 and 27 descriptive reports and 9 expert opinion
Table 1: Definitions of conditions associated with develop2
mental dysplasia of the hip (DDH)
Term

Definition

Dislocated hip

A hip in which the articulating bones (i.e., the
femoral head in the acetabulum) are displaced,
which leads to separation of the joint surfaces.4
There are 2 types of dislocation: typical and
teratologic.3,4 Typical dislocation occurs in
neurologically normal infants; teratologic
dislocation is less common and is associated with
neuromuscular abnormalities such as
arthrogryposis and myelomeningocele.4 Dislocated
hips due to developmental dysplasia are reducible
in infants up until about 3 months of age

Dislocatable hip

A hip that can be reduced into the normal position
with external flexion and abduction or, conversely,
that can be provoked out of the normal position
with adduction

Subluxed hip

A dislocatable hip that has partial contact between
the femoral head and the acetabulum4

Subluxable hip

A hip that is usually located correctly at rest but
that can be provoked into the position of partial
articulation with external manoeuvres

Dysplasia alone

The anatomy or growth, or both, of the developing
articulating surfaces is abnormal; this may present
radiographically as a shallow or irregularly shaped
acetabulum or as an abnormality of the proximal
femur2–5
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papers have helped to clarify some of the related issues. This
article evaluates the effectiveness of screening and therapy
for DDH in newborns at normal and high risk. Outcomes
of interest are the rates of functional disability and operative
intervention, false-negative and false-positive diagnoses, and
the benefits and harms of abduction therapy.

Burden of suffering
Most developed countries report an incidence of 1.5 to
20 cases of DDH per 1000 births, the variation due in part
to differences in diagnostic method and timing of evaluation.18 The long-term morbidity of DDH is unclear, but
complications observed in case series include leg length discrepancy, gait abnormalities, chronic pain and osteoarthritis.2,4 Some adults may have little or no functional disability;
those with bilateral dislocations or a well-developed “false
acetabulum” may have good clinical function.2,19
Prolonged hip subluxation may predispose adults to degenerative joint disease, but there is no clear association between acetabular dysplasia (without clinical instability) and
degenerative osteoarthritis.2 Measurement of true longterm morbidity is complicated by variation in the severity
of DDH, long lag time between birth and symptom development in late adulthood, and the relatively recent use of
ultrasound screening. Except for rates of operative intervention and abduction splinting, information is lacking for
all other morbidity measures, and functional outcomes are
rarely reported. There are no standardized criteria for operative intervention, and the definition of “operative intervention” differs between centres. Prospective studies of the
long-term morbidity of DDH are long overdue.1,20

Risk factors
More than 60% of infants with DDH have no identifiable
risk factors.16 Infants with the following features have been
considered to be at high risk for DDH, although these risk
factors have not been validated: first-degree relative with
DDH, breech delivery or clinical evidence of joint instability.1,6,16,21–23 Also, females are more predisposed than males to
DDH.6,15,24–27 Less widely accepted risk factors include persistent “click” on clinical examination, congenital postural or
foot deformities, and fetal growth retardation.16,21,23 Certain
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ethnic and geographic populations have also been identified
as being at high risk for DDH (e.g., Aboriginal Canadians19).

Results

femur in a posteriolateral direction. Key components of the
serial clinical examination include leg length discrepancy
(Galeazzi sign), limitation of normal abduction of the hip
and asymmetry of posterior thigh or gluteal folds.2–4
For the diagnosis of hip dislocation, the Barlow test has
been associated with a high negative predictive value (0.99)
but a low positive predictive value (0.22).39 When the Ortolani and Barlow tests are combined, they show high specificity (0.98–0.99) in the diagnosis of hip dislocation or subluxation.25,29,39,40 Sensitivity varies by the skill of the examiner
and by the number of examinations performed.30–32 With experienced examiners, sensitivity is between 0.87 and
0.99.25,29,39 The Ortolani and Barlow tests become less sensitive in older infants, in part because of the larger size and
muscle bulk and the development of hip contractures.1,3,63,64
Serial clinical examination by a trained examiner appears
to be an effective screening strategy. In the preclinical screening era, the incidence of dislocation or subluxation ranged
from 1 to 2 cases per 1000 infants;7,23,26,29,31 the operative rate
was also 1 to 2 per 1000 infants,8,29,65 which suggests that most
infants with DDH were probably identified too late for nonsurgical therapy to be effective. In clinically screened populations, the detection rate of hip joint instability at birth has
ranged from 5 to 20 cases per 1000 infants, depending mainly
on age at testing and examiner experience.16,21,23,25–27,33,34,39 In
parallel, the rate of abduction splinting has increased.16,21,23,25–27,29,31,39 Several researchers have suggested that
this post-screening increase in the splinting rate reflects false
overdiagnosis, because DDH rates have markedly exceeded
the rates in the preclinical screening era.5,10
With serial clinical examination, the operative rate for
DDH has decreased by more than 50%, to 0.2–0.7 per
1000.8,26,30,33,34,39 This favourable decline needs to be balanced
with the increase in false-positive results (infants unnecessarily treated, usually with abduction splinting) and falsenegative results (infants with normal findings on clinical examination who present later with other clinical signs).

Most of the evidence for the effectiveness of specific
screening manoeuvres was in the form of expert opinion
and survey results of screening programs (Table 2).

Table 2: Studies included in the systematic review of the
effectiveness of screening and therapy for DDH in newborns,
by manoeuvre

Methods
A MEDLINE search for articles published from 1966 to November 2000 was conducted using the following key words:
“screening,” “hip,” “dislocation,” “dysplasia,” “congenital” and “ultrasound.” Articles were limited to English-language ones concerning infants or children. All comparative and descriptive studies
of screening manoeuvres were selected. Reference lists of retrieved
articles were manually searched for further studies. Pediatric orthopedic textbooks and their reference lists were examined. Editorials indicating expert opinion were reviewed; abstracts and letters
to the editor were not.
Outcome measures related to screening included rates of operative intervention, abduction splinting, delayed diagnosis of DDH
(beyond 3–6 months), complications of splinting (e.g., avascular
necrosis of the femoral head) and false diagnostic labelling. Longterm functional outcomes were considered important. It was
noted a priori that the diagnostic (incident) and splinting rates
were codependent; that is, they were strongly influenced by the
age of the infant at the time of evaluation. The operative rate was
also subject to variability, because there is no clear standardization
of reporting guidelines.
The evidence was reviewed systematically using the methodology
of the Canadian Task Force on Preventive Health Care.28 In brief,
the principal author rated the quality of the evidence using the
methodological hierarchy (Appendix 1) and circulated a preliminary
draft of the manuscript to the task force members. The task force met
in October 1998 and January 1999, at which time the final recommendations were arrived at unanimously by an expert panel and the
principal author. Feedback from 2 independent experts was incorporated into a final draft of the manuscript before submission for publication. Procedures to achieve adequate documentation, consistency,
comprehensiveness, objectivity and adherence to the task force’s
methodology were maintained at all stages during review development, the consensus process and production of the final manuscript.

Screening

Manoeuvre
Clinical examination

Descriptive study (12)19,23,25–27,29–35
Editorial (1)14

Radiographic evaluation

Descriptive study (1)21
Reliability study (1)36

Ultrasound screening

Controlled trial (1)6
Before–after study (1)37
Decision analysis (1)38
Descriptive study (13)8,9,13,15,22,24,39–45
Other* (17)5,10,12,46–59

Abduction splinting

Randomized controlled trial (1)11
Descriptive study (6)27,33,42,60–62

Other

General review (6)1–4,16,20

Serial clinical examination

Serial clinical examination includes the Ortolani and
Barlow tests during the first several months of life and testing for limited hip abduction or leg length discrepancy in
older infants and children. The Ortolani test involves flexion and abduction of the hips. This movement relocates the
dislocated hip into the normal acetabular position and is accompanied with a palpable “clunk.”2–4 The Barlow test is a
provocative test of dislocation of the hip joint. The hips are
tested individually, both in the flexed position. The tested
hip is adducted, with gentle pressure exerted on the upper

Design (and no. of studies)

*Includes editorials and reports of ultrasound performance characteristics and of costeffectiveness.
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Ultrasound screening

Ultrasonography is a noninvasive method of visualization of the cartilaginous hip joint. Diagnosis has been defined by (static) morphologic testing and by dynamic assessment of stability of the femoral head in the acetabulum.
Graf’s standardized morphology criteria are widely used.46
No standard criteria for the dynamic assessment of joint
stability exist, but the infant is usually examined in the lateral position with a Barlow manoeuvre.6,36 Hips are classified as sonographically stable (little or no separation) or unstable (varying degrees of separation).6,36 The dynamic
assessment has been criticized as being excessively operator-dependent.2 Evaluation of the measurement properties
of both methods shows moderate to good intrarater reliability (kappa coefficient = 0.46–0.83) and poor interrater reliability (kappa = 0.09–0.30).47,48
The best evidence for evaluating ultrasound screening
is the large controlled trial by Rosendahl and colleagues.6
Newborns (n = 11 925) were assigned to 1 of 3 groups:
general ultrasound screening (n = 3613), selective ultrasound screening of newborns found to be at high risk (n =
4388) and no ultrasound screening (n = 3924). Patients
were assigned to groups by convenience. All infants were
allocated to the no-screening group when the ultrasonographer was absent. Infants were assigned to the other 2
screening groups by the location of their mother’s postpartum room. The high-risk group included infants with
hip dislocation, dislocatable hip, breech position or a family history (1 first-degree or 2 second-degree relatives
with DDH). All infants were screened during the first 2
years of life with serial clinical examinations (Ortolani and
Barlow tests). Infants in the no-screening group had clinical examinations at “frequent intervals,” as compared with

those in the other 2 groups, in which the clinical examinations were supplemented with ultrasound assessments. In
accordance with the practice standard at the research centre, all high-risk infants were referred for radiographs of
the hips at 4 to 5 months of age.
Infants who underwent ultrasound screening had both
morphologic and dynamic hip testing (24–48 hours after
birth). One ultrasonographer completed all studies (intrarater reliability on 211 scans, kappa = 0.832). Modified
Graf criteria were used to classify hips. 5 Infants were
treated with abduction splints if the hips were persistently
dislocated or dislocatable. Hips with “major dysplastic
morphology” were also treated, whether or not there
were clinical findings of instability. “Mildly dysplastic”
hips were treated only if they were found to be unstable
clinically or ultrasonographically. Hips with only ultrasound evidence of instability were not treated. “Immature
or slightly dysplastic” hips were followed by ultrasonography and clinical examinations every 4 weeks.
A 6-fold reduction (relative risk 6) in the prevalence of
late DDH between the clinical screening and general ultrasound screening groups was considered clinically relevant. There was 52% power (α = 0.05) to show such a difference. Because operative intervention for DDH is rare,
regardless of screening strategy, any screening program
would require extremely large numbers of infants in order
to detect statistically significant differences with adequate
power. For example, to show a relative risk of 4, with an
α value of 0.05 and a β value of 0.20, each group would require 12 533 infants.
Table 3 shows the intervention and DDH rates per
1000 infants. There was an obvious increase in the intervention rate in the general ultrasound screening group
compared with both the selective ultrasound screening

6

Table 3: Results of a controlled trial of the effect of ultrasound screening for DDH on treatment rates
and prevalence of late cases of DDH
Study group; rate per 1000 infants

Variable

General ultrasound
screening
n = 3613

Selective ultrasound
screening (high-risk
infants only)
n = 4388

No ultrasound
screening
n = 3924

24
9
34¶
130
0.3
1.4
0.0
1.4

18
3
20
18
0.7
1.9
0.2
2.1

18
–
18
–
1.3
2.1
0.5
2.6

Abnormal finding on clinical examination*
Abnormal finding on ultrasound only
Abduction therapy†
No therapy but case followed up‡
Late§ subluxation or dislocation
Late§ DDH not requiring operative intervention
Late§ DDH requiring operative intervention
All late§ DDH

*Abnormal Barlow test result at birth, with or without abnormalities (morphologic or dynamic) on ultrasound.
†Complication rates not reported.
‡Follow-up involved serial ultrasound examination every 4 weeks. In 97% of the cases the problem resolved spontaneously by 3 months of age;
the remaining 3% of cases were clinically normal but abduction splinting was used at 3 months of age. At least 97% of the infants were falsely or
unnecessarily labelled as having a clinically relevant abnormality when in fact no intervention was required.
§All “late” diagnoses were made after 1 mo of age (range 2.5–18 mo).
¶The higher rate of splinting therapy in this group reflects the high proportion of infants unnecessarily labelled as having a clinically relevant problem and
unnecessarily treated.
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and the no-screening groups. Of significance, general ultrasound screening identified 130 cases per 1000 clinically
normal infants as having abnormalities requiring further
follow-up but no abduction splinting. Of these, 97%
showed spontaneous resolution by 3 months of age. Each
infant had 3 to 5 ultrasounds before being declared to
have normal hips. The harms of labelling, repetitive investigations, unnecessary splinting and resource consumption associated with screening are substantial. The results
of this study are supported by those of cohort and case
studies, as shown in Table 4, which compares results of
ultrasound screening with those of clinical screening
programs. There was no clinically or statistically significant difference in operative rates between the 2 groups.
Neither was there a significant difference in the rates of
late DDH.
The study by Rosendahl and colleagues6 failed to show a
benefit of selective ultrasound screening of high-risk infants. This may have been due to an actual lack of benefit
or to the fact that most infants with DDH have no risk factors.12,16,49 In their study, 4388 infants were in the selective
screening group; of these, 518 were considered to be at
high risk and underwent ultrasound screening. No cases of
subluxation or dislocation were found. Selective ultrasound
screening did not decrease the rate of late DDH or the rate
of operative interventions compared with clinical screening
alone. These results are similar to those previously reported in cross-sectional surveys.32,41,49,67

widened pelvic floor, delayed appearance of femoral ossific nucleus and decreased femoral head coverage.1,2,20,36
Inter- and intraobserver reliability are low,36 and sensitivity and specificity have not been adequately reported. Although radiography is a noninvasive technique, the radiation exposure (estimated at 22 µGy) to young infants
requires consideration, particularly when repeated radiographs are performed.

Treatment
Spontaneous resolution

The natural history of DDH indicates that abnormalities present at birth are actively modulated by ongoing
growth of the femur and the acetabular cartilage.2,3,12 High
rates of resolution without intervention (90%–97%) have
been reported in multiple observational studies.6,9,15,18
Abduction therapy

Abduction positioning, using double or triple diapering,
a variety of pillows or splints for several weeks to months,
has been routinely recommended “as soon as possible” in
newborns with DDH,2 commonly with the Pavlik harness.4
In the absence of adequate data, the true effectiveness of
abduction therapy may be overestimated. Observational
studies have reported that 20%–100% of infants (n =
20–468) who did have early abduction therapy eventually
Radiographic screening
required operative intervention.26,27,33,34,42
Abduction splinting is associated with a variety of probFor radiographic screening, anteroposterior films of lems. Avascular necrosis of the femoral head has been obboth hips are taken between 3 and 5 months of age in served in 1%–4% of all treated infants27,39,42 (up to 73% in
otherwise asymptomatic high-risk infants.6,21 This screen- one centre60), and the risk of this outcome is higher among
ing strategy is problematic because of the lack of consen- younger infants, when the growth plates may be more vulsus on the definition of clinically relevant DDH on radi- nerable to vascular damage.25,39,42 Pressure sores, epiphysitis,
ographs, 2 although the following features are used: femoral nerve palsy, inferior dislocation of the hip and meincreased acetabular index, disruption of Shenton’s line, dial instability of the knee joint have also been reported.2,3,12,14,39,42,61 The morbidity of false diagnostic
labelling
is real but has not been quantified.
Table 4: Comparison of results of clinical examination and ultrasound
The
timing
of diagnosis requires careful
screening for DDH
consideration so that the majority of infants
Screening method; rate per 1000 infants
with DDH, whose condition will spontaneously resolve in the first weeks of life, are
Comparison
Clinical examination
Ultrasound screening
not harmed by unnecessary intervention. One
DDH at birth
5–20
Morphology: 17–159
randomized controlled trial involving infants
Dynamic stability: 24–60
with dislocatable hips showed no differences
DDH at 1 mo
0.3–5.0
Selective screening: 2.1
detected clinically or ultrasonographically at 6
General screening: 1.4
and 12 months between the 41 infants who
DDH at 3 mo
–
9
had immediate splinting and the 38 who were
Abduction splinting
5–20
Selective screening: 4–18
observed for 2 weeks and then, if necessary,
General screening: 34–44
underwent splinting.11 In one cohort study, the
Late DDH (various
rates of operative intervention did not differ
definitions used)
0.2–1.1
0.2–1.3
between infants treated at 5 months of age (diDDH requiring operative
agnosed “late”) and those who underwent
intervention
0.2–0.7
0.0–0.4
splinting since birth.39
6,16,21,23,26,29,31,39

6,9,15,41,66

15,66

6,16,29,31

6,8,41

6,37

9

6,21,26,27,30,32,33,37

6,8,41
6,37

2,25,26,30–32,39,67

6,8,37,41

6,8,26,30,33,39

6,8,15
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Summary
Table 5 shows the number of infants needed to be
screened by ultrasonography to prevent 1 case of DDH.6,68
For each infant found to have subluxation or dislocation requiring intervention, 1003 infants would require ultrasound
screening. Of these, at least 126 would be unnecessarily labelled as having DDH and followed up. The upper limit of
the 95% confidence interval (–4105) indicates that 1 true
case of subluxation or dislocation requiring intervention
would be missed for every 4105 infants screened.
It is interesting to compare the rates of persistent hip instability in 3 eras: in the preclinical screening era, 1–2 infants per 1000 were found to have late DDH, usually at
6–18 months of age, and almost all of these infants required
operative intervention. 7,8,24,26,29,31 The advent of clinical
screening reduced the operative rate to 0.2–0.7 per 1000,
but in so doing it increased the splinting rate to 5–20 per
1000. That is, in order to reduce the operative rate by
0.3–1.8 per 1000, probably 3–19 infants per 1000 were unnecessarily labelled as having the problem and unnecessarily treated. The reduction in the operative rate in the general ultrasound screening era compared with the preclinical
screening era is 0.6–1.8 per 1000. Again, in making this reduction, 32–43 infants per 1000 are treated unnecessarily,
with far more infants being falsely labelled but not treated.
It is apparent that ultrasound screening, whether based on
morphologic or dynamic criteria, whether conducted in general populations or high-risk ones, falsely identifies many
more infants as having DDH than does serial clinical examination. The minimal decreases in the rates of late DDH or of
operative intervention do not justify either the increased burden of treatment or of labelling. At the centre of this screening issue is the fact that clinically relevant hip dysplasia has
not been defined, either morphologically or by functional impact. Clear distinction is lacking between infants’ hips that are
normal, developmentally immature and dysplastic.5,50
Ultrasound screening appears to be a highly sensitive,
but poorly specific, measure of clinically relevant DDH.
Because of the low population prevalence of DDH, the
positive predictive value of ultrasound screening is low and
the negative predictive value high. Until clinically relevant
hip dysplasia can be explicitly defined, the specificity of ultrasound screening will remain low.

Finally, the timing of any screening manoeuvre for
DDH requires careful consideration of the natural history
of the condition. Ideally, the screening should occur at an
age when further spontaneous resolution of DDH is unlikely but before abduction therapy becomes ineffective.

Recommendations
By the Canadian Task Force on Preventive
Health Care
The recommendations for screening newborns for
DDH are summarized in Table 6.
General screening

• There is fair evidence to include serial clinical examination of the hips to detect DDH in the periodic health
examination of all infants (grade B recommendation).
This manoeuvre should be performed by a trained clinician during the first week of life, in the first month and
then at 2, 4, 6, 9 and 12 months of age. If an abnormality is detected, consultation with a pediatric orthopedist
is indicated, as are focused hip imaging studies (ultrasound in infants younger than 5 months and radiography in older infants).
• There is fair evidence to exclude ultrasound screening
for DDH from the periodic health examination of infants (grade D recommendation).
Important note: The effectiveness of screening is highly
dependent on the skill of the evaluator. Clinicians should
be adequately trained, with opportunities for reassessment
of skills. The limited availability of appropriate ultrasound
equipment and adequately trained ultrasonographers further limits the use of ultrasound screening for DDH in
many areas of Canada.
Screening of high-risk infants

• There is fair evidence to exclude selective ultrasound
screening for DDH from the periodic health examination of high-risk infants (grade D recommendation).
Until proposed risk factors have been validated, physicians may opt to examine more frequently infant girls

Table 5: Number of infants needed to be screened by ultrasonography to prevent 1 case
of DDH
Outcome; no. needed to be screened (and 95% CI)
Screening population
General (all infants)
Selective (high-risk
infants only)

All DDH

Subluxation or dislocation
requiring intervention

859 (318 to –1212)

1003 (447 to –4105)

1962 (822 to –5088)

1693 (513 to –1303)

3550 (895 to –1805)

2000 (389 to –636)

DDH requiring
operative intervention

Note: CI = confidence interval. Negative numbers needed to screen should be interpreted as numbers needed to harm (e.g., –1212
means that, for every 1212 infants screened, the procedure will miss 1 case of DDH).
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born in the breech position and infants with a family
history of DDH. Although robust evidence is lacking,
clinicians may opt to follow the recommendations of
the American Academy of Pediatrics for these infants
(see next page).
• There is fair evidence to exclude routine radiographic
screening for DDH from the periodic health examination of high-risk infants (grade D recommendation).

Treatment

• There is insufficient evidence to evaluate the effectiveness of abduction therapy (grade C recommendation)
and good evidence to support a supervised period of
observation for newborns with clinically detected
DDH (grade A recommendation). However, there is
insufficient evidence to determine the optimal dura-

Table 6: Summary table of recommendations for screening newborns for DDH
Manoeuvre
Screening
Infants at normal risk
Repeated serial clinical examination
by trained examiners (Ortolani and
Barlow tests in younger infants and
surveillance for limitation in
abduction, leg length discrepancy in
older infants)

Ultrasound screening (static or
dynamic method)

Infants at high risk
Selective screening in high-risk
infants (breech birth, clinical
evidence of joint instability, family
history of DDH)
Radiographic examination of hips
and pelvis in infants aged 3–5 mo

Treatment
Abduction therapy (Pavlik harness
or other abduction devices)

Timing of abduction therapy
(early intervention)

Effectiveness

Level of evidence*

Recommendation*

Serial clinical examinations decrease the
operative rate from 1–2 per 1000 infants to
0.2–0.7 per 1000, with a concomitant
increase in the abduction splinting rate, to
4–19 per 1000

Level III19,23,25–27,29–35

Rates of late DDH or operative intervention
did not differ between infants undergoing
ultrasound screening and those undergoing
clinical examination

Level II-16

General ultrasound screening programs
significantly increase the rates of intervention
(splint therapy), repeat evaluations and falsepositive diagnoses, without a decrease in the
rates of late DDH or operative intervention

Level II-16 and
level III8,9,13,15,22,24,38–45

Fair evidence to exclude general
ultrasound screening for DDH
from the PHE of infants (grade D)

Because most infants with DDH have no
risk factors, selective screening is ineffective
in reducing the operative rate

Level II-16 and
level III32,41,67

Fair evidence to exclude selective
screening for DDH from the PHE
of high-risk infants (grade D)

There is no consensus on the radiographic
definition of DDH, and the clinical
correlation to functional outcomes is
lacking. Low sensitivity and poor interrater
reliability have been reported

Level III2,21,36

Fair evidence to exclude routine
radiographic screening for DDH
from the PHE of high-risk infants
(grade D)

The true effectiveness of abduction therapy is
unknown. Studies have been confounded by
the naturally high spontaneous resolution
rate of DDH in infants
Early splint therapy is not always effective.
At least 20% of infants requiring operative
intervention had splint therapy started shortly
after birth
Abduction splinting is associated with a
variety of adverse events, including avascular
necrosis of the hip (in 1%–4% of treated
infants)
Given the high rate of spontaneous
resolution of DDH, the optimal timing of
early intervention is not immediately after
birth

Fair evidence to include serial
clinical examination of the hips
by a trained clinician in the
periodic health examination (PHE)
of all infants until they are walking
independently (grade B)

Insufficient evidence to evaluate
the effectiveness of abduction
therapy (grade C)
Level III27,33,34,42,62

Level III39,42,60,61

Level I11 and
level III18,39

Good evidence to support a
supervised period of observation
for newborns with clinically
detected DDH (grade A)
Insufficient evidence to determine
the optimal duration of
observation (grade C)

*See Appendix 1 for definitions of the levels of evidence and grades of recommendations.
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tion of observation (grade C recommendation).
• There is no evidence to support the use of double or
triple diapering as an abduction therapy strategy in infants with DDH.

By other organizations
The Canadian Paediatric Society does not have an official statement regarding screening for DDH in newborns.
The American Academy of Pediatrics has recently published guidelines for the evaluation of DDH.69 It recommends serial clinical examination of the hips by a trained
examiner as the current best method of screening for
DDH. General ultrasound screening is not recommended.
For high-risk infants, the American Academy of Pediatrics recommends that infant girls born in the breech position have hip imaging either with ultrasound at 6 weeks of
age or radiographs at 4 months of age. Hip imaging is optional in boys born in the breech position and in girls with
a positive family history of DDH. Serial clinical examination alone is recommended for boys with a positive family
history and for all other asymptomatic girls.69

Research agenda
Further study is required to understand (a) the optimal
timing and effectiveness of abduction splinting, (b) the
measurement of long-term functional outcomes, (c) the validity of high-risk factors, (d) the clinical significance of
mild to moderate asymptomatic hip dysplasia and (e) the
role of ultrasound testing in clinically equivocal instances
and in the follow-up care of infants with DDH.
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Appendix 1: Canadian Task Force on Preventive Health Care levels of
evidence and grades of recommendations
Levels of evidence
I
Evidence from at least one well-designed randomized controlled trial
II-1
Evidence from well-designed controlled trials without randomization
II-2
Evidence from well-designed cohort or case–control analytic studies,
preferably from more than one centre or research group
II-3
Evidence from comparisons between times or places with or without
the intervention; dramatic results from uncontrolled studies could be
included here
Opinions of respected authorities, based on clinical experience;
III
descriptive studies or reports of expert committees
Grades of recommendations
A
Good evidence to support the recommendation that the condition or
manoeuvre be specifically considered in a periodic health examination
(PHE)
B
Fair evidence to support the recommendation that the condition or
manoeuvre be specifically considered in a PHE
Insufficient evidence regarding inclusion of the condition or manoeuvre
C
in, or its exclusion from, a PHE, but recommendations may be made on
other grounds
Fair evidence to support the recommendation that the condition or
D
manoeuvre be specifically excluded from a PHE
E
Good evidence to support the recommendation that the condition or
manoeuvre be specifically excluded from a PHE
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