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ABSTRACT :

Risk factors for developmental dysplasia of the hip (DDH) were evaluated within 24
hours after birth in 809 Saudi and non-Saudi neonates. The incidence was found to be 10.3% for
ultrasound abnormality and only 3.5% for clinically unstable hips. The hip instability was
diagnosed clinically by limited abduction or positive ortalani test, ultrasonographic examination
of the joint using both Graf’s method'” and Harck’s dynamic test®.

Risk factors previously known to be associated with DDH were confirmed in the present
study. According to their incidence, they include female gender, family history of hip dysplasia,
orthopaedic anomalies, increase birthweight and breech presentation. We have detected a new
risk factor which is the infant of a diabetic mother. Ultra sonographic screening was considered
to be the most reliable method for early detection in newly born babies. Negatively screened
cases were followed up to almost one year and showed 0% incidence of late detected hip

dysplasia or dislocation. The results were discussed in view of the available literature.
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INTRODUCTION AND AIM OF STUDY :

Developmental dysplasia of the hip (DDH) was suggested to be the underlying cause of
hip instability. Hip joint instability is a disabling abnormality unless discovered and treated in
the early stages of life. In most areas of the world, clinical screening of newborn babies for hip
abnormalities has been advocated”. The aim is to ensure early detection and normal
development and function of the hip joint by the end of adolescent period . Ultrasound
screening was recommended for DDH diagnosis. Subsequent researches have raised doubt about
its medical effectiveness. The method was later reviewed in detail®. A considerable number of
recent works has been published since then but there is still controversy about the role and
effectiveness of such screening.

The paucity of available literature in using this protocol in the Kingdom of Saudi Arabia

has encouraged the initiation of the present research.

The aims were as follows :

1) Firstly, to find out the incidence of hip joint instability due to developmental dysplasia in
newborn within the first 24 hours of life in King Abdulaziz University Hospital, Western
Region, Jeddah.

2) Secondly, to study the effectiveness of ultrasound screening in early detection, and

3) Finally, to correlate prenatal data with clinical and ultrasound findings at birth in order to

find out the most important possible risk factors for the hip instability in this area.



MATERIAL AND METHOD :

The present study was carried out in the Nursery department at KAUH, Jeddah, Kingdom
of Saudi Arabia from November 1995 until October 1996. Prenatal data, mode of delivery, birth
weight, mother’s illnesses and positive family history of DDH were recorded together with
demographic data which included weight, sex, and nationality. Clinical and ultrasound
examination of newborn were accomplished in the nursery every Monday and Friday. The
screening included both Saudi and non-Saudi neonates within 24 hours of delivery. Neonates
delivered during the rest of the week or those referred to the nursery department for other
medical reasons including those suffering from neuromuscular disorders, were not included in
the present study. The average number of newborn babies delivered was 14 per day with a total
of 809 screened throughout the study.

Clinical assessment for the hip joint click, positive Ortolani or limited abduction was
used. Ultrasound of the hip joint in the coronal plane was carried out in a special positioning
apparatus (picture 1) following Graf’s technique 1984 ) (Table 1). Dynamic testing was carried
out only on unstable hips.

Further evaluation and management of positive screened cases was done in the
orthopaedic department and referred back for ultrasound follow-up. Risk factors were studied in
relation to both clinical and ultrasound examination. Data collected included sex, nationality,
side of pathology (right, left), family history, fetal presentation, gestational age, mode of delivery
and weight at birth. The presence of orthopaedic congenital anomaly and chromosomal anomaly

as Down’s syndrome were noted.



RESULTS :

The incidence of positive clinical findings of the hip instability in neonates was 3.58%.
They included all unstable hips and those with limited abduction. On the other hand, the
incidence of abnormal ultrasound findings (including Graf’s type Ila — hips) amounted to 10.3%.

Significant differences between both sexes were met with in the present study. The
incidence of abnormality (+ve Ortolani or limited abduction) was 5.7% within the female
newborn, compared to 1.5% within the male newborn. The difference between both sexes was
statistically highly significant (P<0.001). The same highly significant differences were also
found in ultrasound screening, 13.5% in female and 7.3% in males. Ultrasound screening
showed slight differences in Saudi and non-Saudi newborn. The incidence of abnormality was
slightly higher in Saudi babies (10.9%) compared to 9.7% in non-Saudi, whereas, the incidence
of abnormal clinical findings was 4.2% in the former and 2.9% in the latter. Mean birth weight
had no statistically significant impact for the clinical examination (P=0.96). It was 3.1335 kg in
clinically stable hips and 3.1363 kg in unstable hips. On the other hand the mean birth weight
(3.322 kg in the newborn) was higher with abnormal ultrasound examination than those newborn
with normal ultrasound findings (3.1261kg). The difference was statistically significant
(P<0.001).

The present study showed higher incidence of clinical abnormalities on the left side, 33
hips 56.9% of all abnormal hips, compared to the 25 right hips of which 43.1% were positive
(Figure 1). Ultrasound screening also showed abnormal findings to be more on the left side, 98

hips, 47.2%, while 72 hips, 42.8%, belonged to the right side (Table 2).



The mode of delivery had an impact both on the clinical and ultrasound examinations.
The incidence of clinical hip abnormality with vaginal delivery was 4.6% compared to only 0.6%
in the cesarean section group. This is statistically highly significant (P<0.001). Ultrasound
examination showed 6.8% hip ultrasound abnormality in the vaginal ones and 13.2% in the
cesarean section.

Family history for DDH was observed in one female newborn who had 2 sisters
diagnosed as DDH; the first sister at the age one year with asymmetry of gluteal folds who
needed surgical correction and the other sister was diagnosed at 6 months of age with limited
abduction. The baby girl in this study had normal clinical examination but ultrasound showed
bilateral hip pathology (right IIa” and left D hip).

Table 3 showed the relationship between prenatal data and the incidence of the hip joint
instability. It showed the effect of fetal presentation, gestational age, mode of delivery, multiple
pregnancy, orthopaedic congenital anomalies, mother’s history of diabetes and finally,

chromosomal anomalies such as Down’s Syndrome.



DISCUSSION:

While the Ortalani® and Barlow’s tests ” remain of pivotal importance, the question that
remains is whether clinical examination can be the only method for detecting all cases of hip
instability due to DDH and whether these cases required immediate treatment. The deficiencies

(8,9)

of clinical methods were outlined by many authors . It was noted that the number of false

negative cases on clinical screening are approximately the same as the number of true positive

(10)

ones' . The ultrasound methodology for diagnosis of the present cases followed Graf’s method

for hip sonography".
Reliability of the method depends on measurement of the angles described by Graf’s')
with the standardized selected reference points and also using the dynamic evaluation for

unstable hips'*'?)

. Clinical assessment in the present study revealed that the over all incidence
of abnormal clinical findings (positive clicks or limited abduction) reached 3.58%. The
incidence of abnormal ultrasound, 10.3% for all hips, was significantly high. As expected, most
of the clinically stable hips showed normal ultrasound screening, 1420 out of 1618 (87.76%),
while those clinically unstable ones showed pathological ultrasound findings (1.85% of total)
(Table 4). Analysis of the data showed that the total ultrasound and clinical findings correlated
in 89.61% and were opposed in 10.39% of the cases (Figure 2). Neonates in whom abnormal
clinical findings could not be confirmed by ultrasound (false positive clinical test) was 1.73%"%.
The important issue in the present study was that ultrasound can detect the hip pathology in

clinically negative hips (false negative Ortolani) (8.65%)">. Depending only on clinical

examination we might miss about 8.6% of hips that are in need of early management and which



might present as late hip dislocation. Clinically undetected cases included 2 hips (Illa), 3 hips
(IIc), 33 (D hip) and 102 (IIa") (Table 4). Risk factors predisposing to DDH were thoroughly

discussed in literature!!%!H!16:17:18)

. The presence of merely one factor is more likely to increase
the incidence of DDH in those infants compared to the general population. Well-known risk
factors for DDH were also observed in the present study. Sex was a deciding factor for both

clinical and ultrasound detected abnormalities"”.

The percentage of clinically unstable hips was
5.7% in females compared to 1.5% in males in the ratio of 4:1. Ultrasound positive cases were
13.5% among female and 7.3% in males in the ratio of 2:1 (Figure 3). Being a Saudi newborn or
non-Saudi, is not a risk factor for ultrasound abnormalities, 10.9% Saudi 9.7% for non-Saudi,
since the clinical examination showed abnormalities in 4.2% Saudi babies compared to 2.9% in
non-Saudi (Figure 4). On the contrary, Bialik et al found the incidence of ultrasound
abnormalities in black Ethiopian babies, 0.44%, while for white babies born in the same area it
was 5.9% @0 |

Regarding the side of the DDH for any of the subgroups, boys or girls, Saudi or non-
Saudi, either for clinical or ultrasound findings, the left side was found to be more commonly
affected (Figure 5).

In the presence of click (+ve Ortolani) ultrasound pathology was detected in 30 out of 58
hips, 51.7%. Those with both positive clinical and ultrasound findings were subdivided
according to Graf’s protocol i.e. 2ITa", 1211 2(IIc) and 14(D) hip. As expected, this revealed that

(18,21,22)

positive Ortalani or click test is a high risk factor , although it still shows low sensitivity

in detecting pathological hip abnormalities™ (Table 5).



The present study showed that newborn with pathological ultrasound findings had
significantly higher birth weight (mean 3.22 kg) than those with normal sonographic findings

(mean 3.126 kg) which is statistically significant P<0.001. These results were similar to those

(15)

reported by Holen Premature or low birth weight or those with intrauterine growth

retardation, weight inappropriate for gestational age, showed normal hip development both

19)

clinically and sonographically Although there was only one case with positive family

history for two sisters diagnosed as late DDH, family history of DDH is still considered a risk

(LI3162425)  However, a positive family history was not

factor of significant importance
considered a risk factor in the study of Ulvesczki et al®® (Table 3).

The hip instability due to DDH was observed to be associated with other congenital
orthopaedic anomalies e.g. club feet (Table 3). The same was reported as a risk factor by many

authors!>*27

. Breech presentation at delivery, with all its different types, is a known risk factor
for DDH. Forty-two abnormal hips were screened in the present study in association with 21
breech presentations. Nine of them (21.4%) showed abnormal ultrasound findings and only 2

(4,11,18,19,21,24,25)

(4.76%) were clinically unstable This was not considered as a risk factor by

Ribon from Italy @3,

Two hundred twenty-one neonates were delivered by Cesarean Section (C.S.), 27.3% of
all deliveries. This is a high percentage which is difficult to be interpreted at the moment.
However, the association of high risk pregnancies with C.S.; 8 twin (16 babies), 3 triplets (9
babies), 1 quadruplet (4 babies), breech presentation (12 babies), premature (4 babies), 6 infants

of diabetic mothers, and 6 of them weighed more than 4.2 kg. This could give some explanation

of this uncommonly high rate of C.S. Statistical analysis was based mostly on count of the hips



and not the number of babies. C.S. was not found to a risk factor for ultrasound abnormalities of
the screened cases ***¥ .

Among all the above risk factors, the present results pointed to a high incidence of DDH
in infants of diabetic mothers (20 hips). All were stable clinically with no click. None of them
had any congenital or orthopaedic abnormalities. Four out of 20 hips had abnormal ultrasound
findings (2IIa” 2 D hip) i.e. 20%, which is highly significant. Therefore, infants of diabetic
mothers could be considered as a new risk factor for DDH as a part of caudal malformation,
which is commonly observed in those infants.

It is important enough to emphasize that both clinical and ultrasound examination should
follow strict rules and methodology to ensure early detection of any possible hip

dysplasia(29’30’31’32) .

10



CONCLUSION :

Standard ultrasound screening for hip instability is based mainly on Graf’s static
approach as well as Harck’s dynamic method.

Ultrasound screening of the hip has been used as :

i) A primary screening test for all babies ©*
i1) A selective primary method for babies with risk factors, and
ii1) It is used as a screening method to decide which babies with physical findings require

splintage to reduce over treatment ¥ .

Ultrasound performed in the neonates before discharge could result in considerable over
diagnosis of unstable hips which would normally resolve spontaneously. If it is deferred until
two weeks after birth, it would allow for the effect of maternal relaxin hormone to subside and
prevent considerable logistical problems with high costs, which cannot currently be justified.

There is no clear evidence of benefit

if ultrasound is done early to detect DDH. The
recommendation in this study is that the best time to do ultrasound for neonatal hip screening is

at two weeks of age for all neonates and just before discharge for those babies in the high risk

group.

11
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Table 1

Synopsis of Sonographic hip-types according to Graf

Type Bony roof Bony rim Cartilaginous roof Total

I Mature hip joint 1A+ 1B | Good Angular/blunt Narrow covering >60

ITa <3 months

Physiologically immature

11a+ appropriate for age Sufficient Round Wide, covering 50-59

[Ia” maturity deficit Deficient Round Wide, covering 50-59

11b (>3 months) Deficient Round Wide, covering 50-59

Delay of ossification

IIc (any age) Severely Round or flat Wide, but still covering 43 - 49<77

Critical Deficient

D (any age) Severely Round or flat Displaced 43 -49 >77

Decentering hip Deficient

III Eccentric

(decentered hip)

IIla Poor Flat Displaced cranially <43
Without structural
Alterations=hypoechoic

1IIb Poor Flat Displaced cranially <43
with structural
Alterations=Echogenic

IV eccentric (decentered Poor Flat Displaced <43

hip) inferomedially
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Table 2

Physiological and Pathological Hip

Type of hip Right Left Total right & left hip
Physiological
Ia 22 40 62
Ib 457 413 870
lia 178 169 347
IT a+ 80 91 171
Total Physiological Hip 737 713 1450
Pathological
Ila’ 49 65 114
Ilc 0 5 5
Ila 0 2 2
D 23 24 47
Total Pathological Hip 72 96 168




Table 3

Prenatal data related to newborns with unstable hips by Ultrasound and clinical
examination and to those with stable hips

Group of Total No. Number of U/S abnormal hips o
newborn of Hips unstable Hips Total No. IIa~ Ilc D IIla 0
Breech 42 2 9 6 0 3 0 21.4 %
Premature 12 0 0 0 0 0 0 0%
Cesarean 442 3 30 21 1 8 0 6.7 %
Orthopacdic 8 0 4 2 o | 2 0 50 %
anomalies
Down 4 0 0 0 0 0 0 0%
Twins 32 3 3 3 0 0 0 9 %
Triplets 18 0 0 0 0 0 0 0%
Quadruplets 8 0 0 0 0 0 0 0%
Family history 2 0 2 1 0 1 0 100 %
IUGR 8 0 0 0 0 0 0 0%
10DM 20 0 4 2 0 2 0 20 %

IODM : Infant of Diabetic mother.

IUGR : Intra-uterine growth retardation




Table 4

Ultrasound findings according to the four different groups based on

clinical and ultrasound (U.S.) examination

Total No. % Ia Ib Ila IMa" | Ila” | IIb Ilc | D | Ila
of

newborn
Normal Ortolani 1420 87.7% 62 8540 | 3410 163 0 0 0 0 0
Ultra Sound Normal
Positive Ortolani 30 1.85% 0 0 0 2 12 0 2 14 0
U.S. Pathological
Positive Ortolani 28 1.73% 0 16 6 6 0 0 0 0 0
U.S. Normal
Normal Ortolani 140 8.65% 0 0 0 0 102 0 3 33 2

U.S. Pathological

19




Table 5

The numbers of unstable hips in each Graf’s sonographic type

RIGHT LEFT
Total Unstable Total Unstable
Ia 22 0 40 0
Ib 457 5 413 10
ITa 178 3 169 3
Ia’ 80 3 91 3
ITa 49 6 65 9
b 0 0 0 0
Ilc 0 0 5 2
I1a 0 0 2 0
D 23 8 24 6
TOTAL 809 25 809 33




Figure 1

Unstable right and left hips
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Figure 2

The groups of hips according to ultrasound pathology and clinical instability
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Figure 5

Pathological Ultrasound Findings
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