Cite this article as: BMJ, doi:10.1136/bmj.38450.646088.E0 (published 1 June 2005)

Ultrasonography in screening for developmental dysplasia of the
hip in newborns: systematic review
Nerys F Woolacott, Milo A Puhan, Johann Steurer, Jos Kleijnen

Abstract
Objective To assess the accuracy and effectiveness of the
screening of all newborn infants for developmental dysplasia of
the hip (DDH) using ultrasound imaging, as is standard practice
in some European countries but not in the United Kingdom,
the United States, or Scandinavia.
Design Systematic review.
Data sources Twenty three medical, economic, and grey
literature databases (to March 2004), with no limitations of
design or language; some references were provided by experts.
Selection of studies Only diagnostic accuracy studies and
comparative studies conducted in an unselected newborn
population were eligible for the review. Two reviewers
independently selected the studies and performed the quality
assessment.
Results The review identified one diagnostic accuracy study,
and this was of limited quality. In this study the reference
standard was treatment up to age of 8 months or an abnormal
ultrasound finding at age 8 months. Ultrasound screening had a
sensitivity of 88.5% (95% confidence interval 84.1% to 92.1%),
specificity of 96.7% (96.4% to 97.4%), a positive predictive value
of 61.6% and a negative predictive value of 99.4%. Ten studies
evaluated the impact of ultrasound in screening, but these too
had various methodological weaknesses, limiting the reliability
of their findings. Compared with clinical screening, general
ultrasound screening in newborns may increase overall
treatment rates, but ultrasound screening seems to be
associated with shorter and less intrusive treatment.
Conclusions Clear evidence is lacking either for or against
general ultrasound screening of newborn infants for DDH.
Studies that investigate the natural course of the disorder, the
optimal treatment for DDH, and the best strategy for
ultrasound screening are needed.

Various screening strategies are available for early detection
and treatment of DDH. Clinical screening of newborns includes
ascertainment of the medical history (family history, pregnancy)
and a clinical examination using Ortolani and Barlow manoeuvres. With ultrasound screening, an imaging technique
developed by, in particular, Graf,2 Harcke,3 and Terjesen,4 5 cartilage can be visualised, and this allows detection of abnormal
positioning of the femoral head within the acetabulum, instability, and dysplasia at a very young age. The timing of the
ultrasound screening is an ongoing focus of debate6: some argue
that all newborns should be screened within the first week of life,7
whereas others favour screening after two or three months
because at an earlier age most hips with abnormal ultrasound
findings subsequently develop normally.8 Early non-invasive
interventions in newborns or infants suspected of being at risk of
DDH after clinical or ultrasound screening, include broad
diapering, splinting, overhead extensions, or the Pavlik
harness.9 10 However, evidence on the effectiveness of these interventions is scarce.11
Some believe that DDH detected on ultrasonography should
be treated very early or should be followed up intensively. The
assumption of proponents of ultrasound screening is that
untreated cases will have an adverse outcome,7 whereas others
believe that the risk of overtreatment is considerable and that the
cost-benefit equation for ultrasound screening is not favourable
enough.10 12 Consequently, the screening of all newborn infants
at birth for DDH using ultrasound imaging is standard practice
in some European countries, such as Germany and Switzerland,
but has not been accepted in the United Kingdom, the United
States, or Scandinavia.13 14 Therefore, we conducted a systematic
review to determine the diagnostic accuracy of ultrasonography
for detecting DDH in a unselected population of newborns and
to assess the impact of ultrasound screening of newborn infants.

Methods
Introduction
The term developmental dysplasia of the hip (DDH) refers to an
abnormal relation between the femoral head and the
acetabulum. At birth the femoral head and the acetabulum are
mainly cartilaginous, and a normal adult hip joint depends on
their correct development. During the newborn period unstable
hips are common, but most of these develop normally.1 If
subluxation or dislocation persists, anatomic changes develop,
and eventually the correct positioning of the femoral head within
the acetabulum (reduction) can be achieved only with surgery.
Early detection of DDH can enable less invasive and potentially
more effective corrective procedures.
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Literature search and study selection
The literature search using the terms “ultrasonography”, “hip
dysplasia”, and “new-born” (with their synonyms and closely
related words) involved a range of 23 medical, economic, and
grey literature databases including Medline, Embase, Biosis, Science Citation Index, the Cochrane controlled trials register, plus
five websites. All searches were last updated in March 2004. The
searches were not limited by study design or by language. We
identified further studies by examining the reference lists of all
included articles. In addition, some literature was provided by
Two further tables of data are on bmj.com
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Data extraction and analysis
We extracted data on to predesigned forms. All relevant data
were extracted by one reviewer (NFW) and independently
checked for accuracy by a second reviewer (MAP). We did not
have a general policy of contacting authors for study details
because the time allowed by the commissioning body was
limited. We did, however, request specific data for two trials
where the total for the screened population was required,16 17 but
these data were unavailable. Diagnostic accuracy studies were
assessed for quality using the QUADAS checklist.18 For studies
evaluating the impact of ultrasound screening on therapeutic
decisions or patient outcomes, or on both, we created a checklist,
which related to very general issues of study quality; this was
done by combining the main elements of the checklists for
cohort and randomised controlled studies given in a report by
the NHS Centre for Reviews and Dissemination.19 Two reviewers
independently assessed the quality of included studies and
agreed on quality scoring in consensus. The included studies
were combined in a narrative synthesis and treatment differences
calculated (mean differences or absolute risk differences) with
95% confidence intervals. Findings were not pooled statistically
because of the diversity of study designs, ultrasound techniques,
and therapeutic management.

Results
The search strategy generated 787 references. We selected 188
studies for full text assessment, of which 10 met the inclusion criteria. Of the excluded studies, about three quarters had not been
conducted in a general (unselected) population of newborn
infants, and about a quarter included unselected newborns but
had no control group.
Diagnostic accuracy
We identified one study that evaluated the diagnostic accuracy of
ultrasound (table 1).20 The index test was ultrasonography at the
age of 1, 2, and 3 months, and the reference standard was defined
by the decision to treat or by an abnormal ultrasound finding at
the age of 8 months. The quality of the study (see table A on
bmj.com) was limited because the reference test might not have
correctly classified patients and was not independent of the
index test. Because the reference test was the end of follow-up
and therefore encompassed decision to treat at any age, some
treated infants might have resolved spontaneously; such cases
represent overtreatment. The calculated sensitivity of ultrasonography was 88.5% (95% confidence interval 84.1% to
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92.1%), the specificity 96.7% (96.4% to 97.4%), the positive likelihood ratio 29.1, the negative likelihood ratio 0.12, the positive
predictive value 61.6%, and the negative predictive value 99.4%.
Impact of ultrasound screening
We identified two randomised controlled trials (RCTs)21 22 and
eight non-randomised studies comparing ultrasound screening
of newborns with another screening regimen (table 1). One of
these studies was the diagnostic accuracy study described
earlier.20 The ultrasonography was done with Graf ’s basic
technique in six studies,17 20 23–26 with a modified technique after
Terjesen27 in three,21 22 28 and with a modified technique after
Harcke29 in one study.16 The level of experience of the examiners
could not be compared between the studies because experience
was described in only two studies.16 21 The overall quality of the
included studies was limited. Even the two RCTs21 22 were of limited quality: one was found to have an allocation to treatment
that was not truly random,21 and in neither RCT were assessors
blind to screening group. The main biases inherent in the studies
are summarised in table 1 (further details of the quality
assessment are in table B on bmj.com). The main findings of the
studies are given in table 2.
Treatment rate
Both RCTs21 22 and all but one of the other five studies that
reported overall treatment rate17 20 24–26 found an increase associated with general ultrasound screening. However, ultrasound
screening was associated with a reduction in surgical procedures
or inpatient treatment for the correction of DDH.16 17 20 23
Duration of treatment
Two studies reported effects on treatment duration. One,
conducted in Poland, used broad diapering, splinting, and, where
necessary, overhead extensions as treatment and reported a
reduction in treatment duration from 11.6 (standard deviation
6.5) months to 7.8 (3.7) months after the introduction of
ultrasonogrpahy.24 The other study, conducted in Jordan,
involved treatment with the Pavlik harness; it found that
ultrasound screening at birth was associated with a shorter mean
treatment duration (1.16 months) than screening at age 3-4
months of age (mean treatment duration 2.9 months).25
Rate of developmental dysplasia of the hip diagnosed late
Three studies defined “late” diagnosis as diagnosis after age 1
month.21 22 28 In two of these studies the rate of late diagnosed
DDH after clinical screening plus ultrasonography was
compared with that seen with clinical screening alone, with
prevalences per 1000 of 1.4 (95% confidence interval 0.18 to
3.39) versus 2.6 (1.0 to 4.19),21 and 0.7 (0 to 1.41) versus 2.6 (1.8
to 3.39).28 Two of the studies (both RCTs) compared general
ultrasound screening with clinical screening plus selective ultrasound screening and reported higher rates with selective screening, but in neither study was the difference significant.21 22 The
differences between studies may be explained partly by the small
absolute number of cases from which the rates are calculated, but
they may also be a reflection of an increasing level of expertise
with ultrasound imaging over time (the study with the lowest
rates being the most recent study).
In the study by Roovers et al, in which “late” was defined as at
or after age 8 months, the number of cases of DDH missed by the
two screening programmes (that is, those identified only at the
reference test) was 17 (0.8%) with clinical screening compared
with 31 (0.6%) with ultrasound screening20; this difference was
not significant ( − 0.2%; − 0.75% to 0.17%).
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Swiss Federal Office for Social Security (which commissioned
this review) and by individual experts. The full list of sources and
the search strategy is available from the authors.
Two reviewers (NFW, MAP) independently appraised each
reference according to the inclusion and exclusion criteria. Any
disagreements were resolved by consensus. Studies eligible for
inclusion were diagnostic accuracy studies in an unselected newborn population or studies comparing an ultrasound screening
regimen with another screening strategy that reported on
outcomes such as overall treatment rates, rates of operative intervention, rates of abduction splinting, rate of delayed diagnosis,
time to treatment, duration of treatment, rate of treatment complications, false diagnostic labelling, and any long term
functional outcomes (such as osteoarthritis). To avoid any
spectrum bias that may arise from the selection of participants15
we aimed to review only studies of an unselected population of
newborns, rather than infants with suspected or frank DDH or
notable risk factors for DDH.
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Study

Trial type; country

Participants

Screening

Treatment

Possible biases

Holen, 200222

RCT; Norway

16 629 newborns at single
centre born 1988-92

Two groups: general clinical
screening plus ultrasound
screening (n=7840); general
clinical screening plus selective
use ultrasonography* (n=7689)

Frejka pillow if clinical instability
and femoral head coverage
inadequate

Trial unblinded, with risk of
assessment bias

Rosendahl, 199421

RCT; Norway

11 925 newborns at single
hospital born 1988-90

Three groups: general clinical
screening plus ultrasound
screening (n=3613); general
clinical screening plus selective
use of ultrasonography*
(n=4388); general clinical
screening only (n=3924)

Abduction splints used if hip
persistently dislocatable or
dislocated or if Graf type IIIa or
worse on ultrasonography

Trial unblinded and
randomisation method not
adequate (risk of assessment and
selection bias)

Clegg, 199916

Historic control; UK

Newborns (total No unclear)
in Coventry born 1976-96

Three groups: general clinical
screening, 1976-86 (No unclear);
general clinical screening plus
selective use of
ultrasonography,* 1986-9 (No
unclear); general clinical
screening plus ultrasound
screening, 1989-96 (n=14 050)

Pavlik harness used if persistent
abnormality on ultrasonography
(grades 3-5) with or without
clinical instability; if inadequate
resolution, referred for surgery

Insufficient information about
study populations and possible
confounding factors, and doubts
over whether all patient data
included

Eggl, 199323

Historic control; Austria

89 200 newborns born
1979-89

Three groups: general clinical
screening, 1979-83 (n=41 500);
introduction of general
ultrasound screening, including
clinical screen, 1984-6
(n=24 000); general ultrasound
screening (already established) in
first few days of life, 1987-9
(n=23 700)

Pavlik harness used for dysplasia
and instability; dislocation treated
by closed reduction or open
surgery followed by plaster cast

Insufficient information about
study populations and possible
confounding factors, and doubts
over whether all patient data
included

Grill, 199717

Historic control; Austria

Newborns (number unclear)
born 1985-94

Two groups: general clinical
screening, 1985-92 (No unclear);
general ultrasound screening
(including clinical screen) in first
week after birth and at age 12-16
weeks, 1992-4 (No unclear)

Conservative or functional
therapy used (details not given),
followed by reduction if
necessary

Insufficient information about
study populations, and doubts
over whether all patient data
included. Doubtful whether
populations were comparable

Krolo 200326

Historic control; Croatia

9168 newborns in Leben born
1985-94

Two groups: general clinical
screening, 1985-92 (n=7158);
general ultrasound screening
(including clinical screen),
unclear at what age, possibly at
one month, 1992-4 (n=2010)

Method of treatment not reported

Insufficient information about
study populations and possible
confounding factors, and doubts
over whether all patient data
included

Maj 198924*

Historic control; Poland

1422 newborns at two
hospitals born 1983-7

Four groups: general clinical
screening, 1983-4 (n=352);
general clinical screening, 1984-5
(n=355); general clinical
screening, 1985-6 (n=333);
general ultrasound screening
(unclear if included clinical
screen), 1986-7 (n=382)

Broad diapering, splints, or
overhead extensions; other
details not reported

Insufficient information about
study populations and possible
confounding factors

Malkawi 199725

Non-randomised study;
Jordan

1900 newborns at single
hospital born August 1988 to
February 1989

Two groups: general ultrasound
screening within 12 hours of
birth (unclear if included clinical
screen) (n=1823); general
ultrasound screening at age 3 to
4 months (unclear if included
clinical screen) (n=1077)

Abnormal hips treated by using
Pavlik harness and monitored for
progress and avascular necrosis

Insufficient information about
study populations and possible
confounding factors

Tegnander 199427

Historic control; Norway

27 764 newborns born at
different hospitals 1980-9

Three groups: general clinical
screening at university hospital,
1980-5 (n=15 950); general
clinical screening plus ultrasound
screening at university hospital,
1986-7 (n=5403); general clinical
screening at district hospitals,
1980-9 (n=6411)

Method of treatment not reported

Insufficient information about
study populations and possible
confounding factors

Roovers 200420

Historic control;
Netherlands

7236 newborns in catchment
areas of child healthcare
centres born 1992-9

Two groups: general clinical
screening plus reference
ultrasound examination at age 6
months, 1992-3 (n=2066);
general ultrasound screening
(including clinical screen) at age
1, 2, and 3 months and again for
reference at 8 months, 1998-9
(n=5170)

Control group: main method of
Possible that not all confounding
treatment was inpatient traction.
factors accounted for
Later (intervention) group: most
common treatment was the
Pavlik harness, with traction used
only in cases where treatment
with the Pavlik harness was
unsuccessful

RCT=randomised controlled trial.
*Selective use of ultrasonography: ultrasound imaging was done only if DDH was suspected after clinical screening or if infant had known risk factors for DDH (primarily, breach delivery and
family history of DDH).
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Table 1 Characteristics of included studies of ultrasound screening in unselected newborns

Papers

Study

Type of outcome

Outcome by group (US, CS, or CS+)

Difference between groups (95% CI)*

Holen, 200222

Overall treatment rate

US: 72†/7489 (9.6/1000); CS+: 66†/ 7689
(8.6/1000)

US v CS+: 1/1000 (−2.0 to 4.1)

Rate of late diagnosed DDH

US: 1/7489 (0.13/1000); CS+: 5/7689
(0.65/1000)

US v CS+: −0.5/1000 (−1.4 to 0.2)

Adverse events

US: No reports (0/1000); CS+: 1/7689
(0.13/1000)

US v CS+: −0.13/1000‡

Overall treatment rate

US: 123/3613 (34.0/1000); CS+: 89/4388
(20.3/1000); CS: 71/3924 (18.1/1000)

US v CS: 15.9/1000 (8.8 to 23.4); US v CS+:
13.8/1000 (6.6 to 21.2); CS+ v CS: 2.2/1000
(−3.8 to 8.1)

Rate of late diagnosed DDH

US: 5/3613 (1.4/1000); CS+: 9/4388
(2.1/1000); CS: 10/3924 (2.5/1000)

US v CS: −1.2/1000 (-3.4 to 1.0); US v CS+:
−0.7/1000 (−2.7 to 1.4); CS+ v CS: −0.5/1000
(−2.8 to 1.7)

Mean number of patients treated surgically
per year

US: 2.5; CS+: 5.4; CS: 6.5

US v CS: −4.0‡; US v CS+: −2.9‡; CS+ v CS:
−1.1‡

Mean age at time of first operation

US: 6.7 months; CS+: 14.2 months; CS: 12.4
months

US v CS: −5.7; US v CS+: −7.5; CS+ v CS:
1.8

Surgical treatment rate

US (established): 18/23700 (0.8/1000); US
(introduction): 32/24000 (1.3/1000); CS:
86/41500 (2.1/1000)

US (established) v CS: −1.3/1000 (−1.9 to
-0.7); US (introduction) v CS: −0.7/1000 (−1.4
to −0.1); US (established) v US introducing
period: −0.6/1000 (−1.2 to 0.0)

Rosendahl, 199421

Clegg, 199016

Eggl, 1993

23

Overall treatment rate

US (1994): 70/1000; CS (1985): 130/1000

US v CS: −60/1000‡

Surgery (open reduction) rate

US (1994): 0.24/1000; CS (1991) 0.31/1000

US v CS: 0.07/1000‡

Krolo, 200326

Overall treatment rate§

US: 66†/2010 (32.8/1000); CS: 122†/7158
(17.0/1000)

US v CS: 15.8/1000 (8.1 to 24.9)

Maj, 198924

Overall treatment rate

US: 53/382 (138.7/1000); CS (1983-4): 64/352 US v CS (1985-6): 9.6/1000 (−41.3 to 59.4)
(181/1000); CS (1984-5): 49/355 (138/1000);
CS (1985-6): 43/333 (129.1/1000)

Mean (SD) duration of treatment (weeks)

US: 7.8 (3.7); CS (1983-4): 11.5 (4.6); CS
(1984-5): 10.7 (4.6); CS (1985-6): 11.6 (6.5)

US v CS (1985-6): −3.8 (−4.59 to 3.01)

Overall treatment rate

US (12 hours): 85/1823 (46.6/1000); US (3
months): 14/1077 (13.0/1000)

US (12 hours) v US (3 months): 33.6/1000
(21.3 to 45.5)

Average duration of treatment

US (12 hours): 1.16 months (range not
reported); US (3 months): 2.9 months (range
6 weeks to 4 months)

−1.74 months‡

Grill, 199717

Malkawi, 199725‡

Adverse events

No cases of avascular necrosis

Tegnander, 199427

Late detected DDH

US (university hospital): 4/5403 (0.7/1000);
CS (university hospital): 42/15950 (2.6/1000);
CS (district hospitals): 34/6411 (5.3/1000)

US v CS (university hospitals): −1.9 (−2.9 to
−0.5)

Roovers, 200420

Referrals for diagnosis

US: 393†/5170 (76/1000); CS: 379†/2066
(192/1000)

US v CS: −116.1/1000 (−135.0 to −98.1)

Overall treatment rate

US: 269†/5170 (52/1000); CS : 72†/2066
(35/1000)

US v CS: 17.2/1000 (6.7 to 26.7)

Late detected DDH

US: 31†/5170 (6/1000); CS: 17†/2066
(8/1000)

US v CS: −2.2/1000 (−7.5 to 1.7)

Surgical (inpatient) treatment rate

US: 5†/5170 (1/1000); CS: 6†/2066 (3/1000)

US v CS: −1.9/1000 (−5.4 to 0.1)

US=ultrasound screening; CS=clinical screening only; CS+=clinical screening plus selective use of ultrasonography (see note table 1). See also table 1 for more detail about groups.
*Absolute risk difference for proportions, mean difference for means.
†Numerator calculated from percentage reported in primary study.
‡CI (confidence interval) not calculated owing to lack of information on denominator or variance.
§Based on numbers with DDH—not stated if actually treated.

Discussion
Our systematic review identified three important findings. Firstly,
there is insufficient evidence for the diagnostic accuracy of ultrasound imaging as a screening tool. Secondly, ultrasound screening is likely to increase overall treatment rates, which could
represent overtreatment. Finally, duration and intrusiveness of
interventions are likely to be lowered with ultrasound screening.
Major methodological shortcomings of the available studies,
however, limit these findings. The one diagnostic accuracy study
that was performed in an unselected population of newborns
provided only limited information. The reference standard was
flawed because it ignored the fact that early detected DDH is
known to resolve spontaneously in many cases.1 Therefore, many
of the “true” cases of DDH identified in this study may have been
cases of overtreatment, so the accuracy may have been overestimated. The study by Malkawi et al hinted that an initial screen at
4 months might prevent this happening, but the quality of that
study was limited and the results may not be reliable.25
page 4 of 6

The objective of screening for DDH is to prevent it being
diagnosed late, when treatment is more invasive and can be less
successful. The two best designed and reported studies (that is,
the RCTs21 22) did report this as an outcome measure, but, unfortunately both had short follow-up periods and defined a late
detected case as one detected after age 1 month. As a basis for
assessing the relative benefits of screening programmes this end
point presumes that it is essential to detect and treat as many
cases of DDH as possible within the first month of life. However,
the clinical validity of this outcome is debatable as DDH
identified at 1 month is often not true disease.30 When late was
defined as at or after age 8 months,20 there was no significant difference between the proportion of cases that were detected late
with clinical screening compared with ultrasound screening.
Data from RCTs indicate that ultrasound screening that is
started in the first few days of life is associated with an increased
rate of treatment compared with clinical screening, and the most
recent observational study by Roovers et al indicates that
BMJ Online First bmj.com
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Table 2 Results of the 10 studies included in the review

Papers
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What is already known on this topic
Ultrasound imaging has become an accepted tool for
accurately diagnosing developmental dysplasia of the hip
(DDH) and for monitoring the development and treatment
of the condition
Debate continues over whether DDH that is detected by
ultrasonography is necessarily clinically relevant
Ultrasound screening at birth for DDH in all newborn
infants is standard practice in some European countries but
not in the United Kingdom, the United States, or
Scandinavia

What this study adds
The diagnostic accuracy of ultrasound imaging for DDH in
the screening population has not been investigated
adequately
Evidence is insufficient to support or reject general
ultrasound screening of newborns for DDH
Studies that investigate the natural course of the disorder,
the optimal treatment for DDH, and the best strategy for
ultrasound screening are needed

screening at 1 and 3 months; and selective screening at 1 month.
These were compared with clinical screening at 1 month (as currently practised in the Netherlands), and general screening at 3
months was found to perform best.
Good quality trials to establish the optimum treatment and
management for DDH are needed. A randomised controlled
trial incorporating optimum treatment and management and
comparing general ultrasound screening at 1 month and at 3
months is warranted. In the meantime, the current status of the
evidence for the general screening of newborn infants for DDH
provides us with a good example of how early acceptance of an
intervention or technology can inhibit or even preclude good
quality research, resulting in long term if not permanent
uncertainty.
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ultrasound screening started at age 1 month is also associated
with an increased rate of treatment but achieved with a greatly
reduced referral rate.20 Studies do suggest that the number and
severity of surgical procedures for the correction of hip dysplasia
is reduced under a regimen of general ultrasound screening.16 17 20 23 The importance of overall treatment rate as an
outcome measure is debatable. Increased treatment rates can be
taken as an indication that fewer cases of DDH are missed. They
can also be interpreted, however, as a measure of overtreatment.
Clearly the reduction in surgical procedures associated with
ultrasound screening seems to be an important benefit, but the
risk-benefit ratio of an increase in less invasive forms of
treatment has not yet been clearly established.
The use of historical controls in many studies reviewed here
means that the effects of ultrasonography cannot be differentiated from the effect of changing treatment practice. Also, in most
of the studies of screening programmes treatment outcome was
not reported. Our review was not of studies of the effectiveness of
treatment for DDH, but it is acknowledged that the evidence base
is not strong.11 Generally, abduction therapy (from example, use
of Pavlik harness) is considered to be an effective and benign
intervention. However, a systematic review of English language
observational studies reported that 20% to 100% of infants who
had had abduction therapy eventually required surgery.10
Recently published surveillance data collected over five years in
Germany showed that although the incidence of first operative
procedures for DDH was low (at 0.26 per 1000 live births), 55%
of children having a first operative procedure had been detected
by the early ultrasound screening programme31; these children
therefore represent a degree of failure of the available conservative treatment. This experience is reflected in that reported in a
UK study, which found that all children with abnormal hip
radiographs at age 2 years had started treatment before the age
of 8 weeks and that overall 12% of all children treated with
abduction splinting before the age of 8 weeks subsequently
required surgery.11 These data would suggest some publication
bias in observational studies of ultrasound screening in which
the reported success rates of treatment are much higher.32
Our review has been unable to provide information on the
adverse effects of general ultrasound screening—either of the
treatment or of the screening programme as a whole. Of the 10
studies we identified, none properly assessed adverse events. This
is an important omission as avascular necrosis has been reported
in 1-4% of all treated infants.10 Pressure sores, epiphysitis, femoral nerve palsy, inferior dislocation of the hip, and medial instability of the knee joint have also been reported,10 and potential
psychological problems must be considered.33 34
Our review has confirmed the conclusions reached by the
Canadian Task Force10 and the American Academy of
Pediatrics12 that ultrasound screening cannot yet be recommended. To date, a huge body of literature describes ultrasound
imaging as a useful and accurate diagnostic tool for DDH, but it
fails to provide clear evidence either for or against its use in the
general screening of newborn infants. A recently published decision model acknowledges the lack of evidence to support
universal screening for DDH in newborns.35 This decision
model—which used prevalence estimates based on historical data
and treatment rates derived from observational studies—
predicted that compared with clinical screening or selective use
of ultrasound imaging, universal ultrasound screening would
achieve the highest number of favourable outcomes and the
lowest occurrence of avascular necrosis. Another decision
model36 considered three different ultrasound screening
strategies: general screening at age 1, 2, or 3 months; general
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