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Abstract
Background: Developmental dysplasia of the hip (DDH) refers to a spectrum of disease, including hips that are
unstable, subluxated, dislocated, and/or has dysplastic acetabula. Feet deformities such as clubfoot were mentioned
in the literature as associated congenital anomalies in DDH patient with variable results. Multiple studies reported
the correlation between DDH and congenital muscular torticollis (CMT) at a rate between 20% and 29%. In this
study we determined the overall prevalence of clubfoot and/ or CMT in children who were diagnosed as idiopathic
DDH in our tertiary care hospital.
Materials and methods: The charts of 594 patients diagnosed as idiopathic DDH between January 2007 and
December 2014 were retrospectively evaluated in this study. Demographic data and patient’s history were obtained
from medical files and pelvic X-rays of DDH patients associated with clubfoot and CMT were reviewed. The outcome
was evaluated according to the DDH risk factors. Statistical analysis of the data was performed using Excel program
(Microsoft Office version 2011).
Results: Out of 594 DDH patients; male were 105 (17.7%), and female 489 (82.3%). Bilateral DDH was found in
252 patients (42.4%), left DDH in 180 patients (30.3%), and right DDH in 162 patients (27.3%). None of the cases
had CMT, while 11 patients (1.9%) had clubfeet. All DDH patients with clubfeet but one, showed severe form of
DDH; Tonnis classification type IV.
Conclusion: Although the association between DDH and clubfoot and/or CMT has been reported in literature
with variant results, careful clinical examination is recommended to detect such disorders that can be treated earlier.
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Introduction
Developmental dysplasia of the hip (DDH) (Figure 1) is a spectrum
of disease, including hips that are unstable, dysplastic acetabula,
subluxated, and/or dislocated [1-3]. Although clubfoot diagnosis is
made clinically (Figure 2), DDH has to be diagnosed clinically and
confirmed by imaging modalities. There are some factors that are
known to be associated with DDH, such as positive family history,
breech presentation, female sex, oligohydramnios and associated
congenital anomalies [4]. Feet deformities like metatarsus adductus,
calcaneovalgus, clubfoot and congenital muscular torticollis (CMT)
have been mentioned in the literature as associated congenital
anomalies in DDH patients [5]. Metatarsus adductus has been
reported as an associated anomaly with a wide range of 1.5% to 39%
[6-8]. Abu Hassan and Shannak [5] reported a 2.16% calcaneovalgus
and 0.54% CMT in 370 children who were evaluated in the pediatric
orthopaedic clinic and diagnosed as DDH. No congenital clubfoot or
matatarsus adductus were reported in their study. The association of
DDH with CMT is quite strong [4,9]. Multiple studies reported a
correlation between CMT and DDH at a rate between 2% and 29%
[10]. Perry et al. [11] studied 119 babies with clubfeet and found DDH
in 7 cases only (5.9%). Idiopathic clubfoot affects approximately 1-2
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per 1000 births [12], while the incidence of CMT is reported as 0.017%
to 1.9% in infants [10].

Figure 1: Congenital club foot.
The aim of this study is to determine the overall incidence of
clubfoot and CMT in children who were diagnosed as idiopathic DDH
in tertiary care hospitals in Riyadh, Saudi Arabia.

Methods
Between January 2007 and December 2014 a total of 594 patients
diagnosed as idiopathic DDH were retrospectively evaluated in the
pediatric orthopedic clinic in two main hospitals in Riyadh, Saudi
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Arabia. Demographic data and patients’ history were obtained from
medical files, including presentation at delivery, sex, 1st baby, history
of oligohydramnios during pregnancy, family history of DDH, and
method of delivery. Pelvic X-rays of DDH patients associated with
clubfoot or/ and CMT were reviewed to categorize the hips to
subluxated, dislocated, and dysplastic hips. Tonnis classification [13]
was used to identify the severity of DDH using the relative position of
the ossific nucleus to Perkin’s (P-line) and Hilgenreiner’s lines (H-line)
(Table 1).

Figure 2: Pelvic X-ray (anterior-posterior view) showed bilateral hip
dislocation.
The diagnosis of CMT was based on clinical criteria including
limited range of motion of the head and head tilt. Clubfoot was
Patient No.

Gender

Ful
l
ter
m

Presentation
Cephalic
Breech (B)

Delivery
(C)/

diagnosed clinically and severity was classified according to Pirani
score [12,14]. Statistical analysis of the data was performed using Excel
program (Microsoft Office version 2011).

Results
The study included 594 patients diagnosed, as idiopathic DDH with
105 males (17.7%), and 489 female (82.3%). Bilateral DDH was found
in 252 patients (42.4%), left DDH in 180 patients (30.3%), and right
DDH in 162 patients (27.3%). None of the cases had CMT, while 11
patients (1.9%) had clubfoot (Table 2). All clubfeet were severe (Pirani
score 6/6). One patient had right clubfoot, 3 had left clubfeet, and 7
had bilateral clubfeet. Associated risk factors in children with DDH
who had clubfoot deformity are shown in Table 3. All clubfeet patients
but one, showed severe form of DDH; Tonnis classification type IV.
Among the clubfoot patients, female sex was found only in 4 patients
(36.4%) and breech delivery was reported in 2 patients (18.2%). All
clubfoot patients had full term and normal delivery. None of them
were the first-born baby or had history of oligohydramnios during
pregnancy.
Grade I

The ossification center is medial to the P-line

Grade II

The ossification center is lateral to P-line, but below H-line

Grade III

The ossification center is at the level of H-line

Grade IV

The ossification center is above H-line

P-line: Perkin’s line; H-line: Hilgenreiner’s line

Table 1: Tonnis classification of DDH.

First
born
baby

Oligohydramnios

Positive
family
history

Tonnis
classification

Site of Site
DDH
clubfoot

1

Male

Yes C

Normal

No

No

No

III

R

R

2

Male

Yes C

Normal

No

No

No

IV

B

B

3

Male

Yes C

Normal

No

No

No

IV

L

L

4

Female

Yes B

Normal

No

No

Yes

IV

L

B

5

Male

Yes C

Normal

No

No

No

IV

L

B

6

Female

Yes B

Normal

No

No

Yes

IV

L

B

7

Male

Yes C

Normal

No

No

Yes

IV

B

L

8

Male

Yes C

Normal

No

No

No

IV

R

L

9

Female

Yes C

Normal

No

No

Yes

IV

B

B

10

Male

Yes C

Normal

No

No

Yes

IV

R

B

11

Female

Yes C

Normal

No

No

Yes

IV

B

B

of

R: Right; L: Left; B: Bilateral

Table 2: DDH associated with clubfoot.
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Associated
factors

risk Number
children (%)

of Site
clubfoot

of Types of DDH
(Tonnis
classification)

R

L

B

III

IV

Full term delivery

11 (100%)

1

3

7

1

10

Female sex

4 (36.4%)

0

0

4

0

4

1st child

0 (0%)

0

0

0

0

0

FH of DDH

6 (54.5%)

0

1

5

0

6

Normal delivery

11 (100%)

1

3

7

1

10

Breech delivery

2 (18.2%)

0

0

2

0

2

Oligohydramnios

0 (0%)

0

0

0

0

0

R: Right; L: Left; B: Bilateral

Table 3: Associated risk factors in children with DDH and clubfoot.

Discussion
DDH and idiopathic clubfoot are common pediatric orthopedic
conditions that represent a spectrum of diseases [15]. The underlying
etiology of both is unknown but an association between the two has
been suggested [11]. The diagnosis of clubfoot is clear by clinical
examination, while DDH diagnosis is more difficult to be confirmed
clinically because affected individuals can appear normal when
examined in infancy and routine clinical screening tests lack high
sensitivity [16-18]. This study showed an association between DDH
and clubfoot with one in 54 neonates (1.9%) with DDH having severe
clubfoot requiring treatment. Plain X-rays diagnosed all DDH patients,
while clubfoot was diagnosed clinically using Pirani score for severity
[12,14]. Abu Hassan and Shannak [5] reviewed 370 children with
DDH and did not report a single case of clubfoot; instead, they found
that 2.16% had calcaneovalgus deformity. Perry, et al. [11] screened
119 clubfoot patients for hip dysplasia and reported that 7 cases (5.9%)
had DDH requiring treatment. A similar study was done by Westberry,
et al. [19] who evaluated the hips of 349 patients with clubfoot and
found one patient only had DDH, but radiographs were taken on only
127 patients and the remainder were assessed by clinical examination
alone. Ibrahim et al. [15] searched databases from 1946 to 2014 that
reported the prevalence of DDH in idiopathic clubfoot and performed
a meta-analysis. Out of 12 studies that were eligible for the metaanalysis, they reported that the pooled prevalence estimated of DDH in
children with idiopathic clubfoot was 4.1%; which is similar to the
normal population. Thus, they did not recommend a routine screening
for DDH in children with idiopathic clubfoot. Although in this study
we assessed the clubfoot in DDH patients, we have reported small
numbers of clubfoot (1.9%), which makes us support with the
conclusion that the association between DDH and clubfoot is not
significant.
The association between DDH and CMT has been established in the
literature with wide range of coexistence from 0 to 20% [4,5,9,10,20].
However, only few studies reported the incidence of cases of DDH that
required treatment in patients with CMT, which makes the incidence
rates range from 0 to 8.5 % [20]. The diagnosis of CMT is done
clinically, which includes decrease neck rotation or lateral bending.
Palpable sternocledomastoid mass may be present as well [21]. Infants
with CMT usually develop symptoms after birth, and most patients are
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diagnosed at 0 to 3 months of age [10]. Abu Hassan and Shannak in
their review of 370 DDH cases reported CMT in 0.56% [5]. In this
study, out of 594 children with DDH, no CMT was found. Heidken, et
al. found that 5.9% of DDH cases, were subsequently diagnosed with
CMT, and they recommended that infants with DDH (especially boys)
should be carefully followed up for the development of CMT [10].
This study has limitations as it is a retrospective study and only the
diagnosed DDH patients were evaluated for clubfoot and CMT but not
vice versa.
In conclusion, although the association between DDH and clubfoot
and DDH with CMT has been reported in literature with variant rates,
our findings suggest a lower rate of association. Never the less careful
clinical examination is recommended to detect such disorders that can
be treated earlier.
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