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Introduction 

Developmental dysplasia of the hip (DDH) is a 
preventable disorder of the hip pathology. Normal 
development of the hip can be provided by early 
diagnosis and treatment of DDH. In delayed 
treatment, complications such as avascular 
necrosis, redislocation, residual acetabular 
dysplasia and coxarthrosis have been reported 
(1,2).  

A great deal of late-diagnosed cases of DDH have 
been detected in countries where early screening 
programs are not available (3,4). Even in studies 
conducted in regions where the selective screening 
program has been implemented, diagnosing hip 
dislocations late were detected (4). Songur et al. 
(3) stated that 5.9% of hip pathologies were 
detected in the patients’ radiographs taken because 
of problems other than hip problems. However, it 
was unclear whether the children with DDH, who 

were detected in this study, included any risk 
factors. At the same time, it was also unclear 
whether a treatment was administered or not.   

The aim of this study was to detect the 
pathological hips in radiographs taken for reasons 
other than non-orthopedic problems from digital 
radiographic imaging archive of our university 
hospital. The pathological hip treatments were 
requested to perform as soon as possible by 
informing these children's families. 

Materials and methods 

The retrospective study was confirmed by ethical 
committee (Acceptance no: 2016/9-16). 10.000 
children who applied between 2009 and 2016 were 
included in this study. Patient age at the time of 
radiography ranged from 6 month to 14 years. The 
pelvis, abdomen and thorax plain graphs recorded 
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in the digital radiography archive of our university 
hospital were examined. We examined the rate of 
hip dysplasia or dislocations on radiographs 
images taken for non-orthopedic purposes.  

Patients with a radiologically visible femoral head 
and open triradiate cartilage were included in the 
study. Exclusion criteria are teratologic cases such 
as hydrocephalus, myelomeningocele, cerebral 
palsy. In addition, poor quality and extremely 
tilted or rotated radiographic images were 
excluded.  

Acceptable radiographs were assessed for pelvic 
tilt according to the method described by Ball and 
Kommenda. Additional assessment for rotation 
according to method described by Tönnis and 
Brunken were excluded. Also, hips dislocation or 
subluxation were determined according to the 
relationship between the femoral head epiphysis 
with the Perkins-Ombredanne quadrant and the 
Shenton-Menard line (5). 

All the radiographs included in the study were 
recorded in the digital environment. Acetabular 
index values of dysplastic acetabular hips were 
measured in digital environment using PACS 
software system (Sectra Workstation IDS7 2015, 
Linköping, SWEDEN). In the study conducted by 
Akel et al. (6), acetabular index values measured 
for patients were interpreted according to the cut-
off data for acetabular dysplasia.  

The families of children with hip disorders were 
communicated via their contact information in 
hospital records. The age of these children, their 
complaints when admitted, risk factors for hip 
dysplasia, whether or not a hip ultrasonography 
(US) for screening purposes were performed and 
information about additional diseases were learned 
from hospital records or their families. After 
informing these families about the children's hips 
problem, the treatment and follow-up of the 
patients with DDH were performed.   

Results 

The initial application complaints for 4000 
children included in the study were detected as 
follow: nausea and vomiting (31.5%), abdominal 
pain (21.5%), cough (20%), high fever (9%), 
dizziness (5.5%), convulsion (3.5%) and other 
complaints (9%). 

6 out of 4000 patients (1.5%) in accordance with 
the determined radiological criteria were 
diagnosed with DDH. It was detected that only 
one of them was treated with a hip abduction 
orthosis because she was diagnosed with DDH in 
an another hospital after 6 months a radiography 
was taken in our hospital. It was learned from 
families whose other children did not have any 
complaints and problems related to their hips. For 
six patients diagnosed with dysplasia, the reasons 
of first admission to the hospital, acetabular index 
values and the risk factors such as the swaddling 
habit were shown in table (Table 1).  

Spontaneous reduction of the hip was detected on 
his last radiograph 2 years later taken from the 
patient number six with subluxated left hip on his 
first radiograph (Figure 1,2). The patient was 
treated with abduction orthosis because the 
disorder of the acetabular dysplasia continued. 
Polyclinic control was recommended to the other 
patients six months later. 

Discussion 

The most important issue in the treatment of 
DDH is early diagnosis and treatment. When 
treatment for pathological hip is administered 
within the first 3 months, normal joint 
development is expected (1). However, when the 
effectiveness of conservative treatment decreases, 
the development of arthrosis is expected in 
diagnosis delays more than 3-6 months (7).     

 

Table 1. The data related to patients diagnosed with DDH 

Patients Gender  Application 
complaint 

Previous 
USG scan 

First girl  

 

Swaddle 

habit 

First AI Last 
AI 

First F  abdominal pain Type 1  - + R;30 L;32  

Second  M dysuria  - - + R;29 L:31  

Third  F high fever Type 1  - + R;18 L:27  

Fourth  F cough - + + R;26 L;23  

Fifth  F cough - - - R;32 L:27  

Sixth  M high fever Type 1  - + R;23 

L;42(L) 
DYSLOCATED 
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Fig. 1. The radiographic view of the patient’s left hip. 
All abdominal radiographs were taken after the patient 
with a complaint of high fever was examined in the 
emergency polyclinic. 

 

 
Fig. 2. Radiograph of the reducted hip from same 
patient after 2 years. 

 

In the multicenter studies, Mulpuri et al. (8) 
emphasized that DDH with late diagnosis more 
than 3 months were related to swaddling habit and 
head presentation delivery. Also, Sharpe and 
Azzopardi reported low birth weight, female 
gender, vertex presentation, normal delivery, rural 
birth, and discharge from hospital less than 4 days 
after birth as risk factors for late diagnosed DDH 
(9,10). In our study, there was history of 
swaddling use in five of the six patients diagnosed 
with DDH. 

In many studies of the literature, patients with late 
diagnosed DDH had rate of up to 33% in the 
cases treated appropriately in addition to detected 
by early clinical and USG screening. In these 

studies, it was emphasized that, even if a normal 
hip was obtained ultrasonographically as a result 
of early treatment of patients with DDH, the 
follow-up of the hips should also be performed 
radiographically (11-13).  

In the meta-analysis conducted by Shorter et al., 
(14) they emphasized that although both the 
universal and selective early screening studies were 
performed by USG, the rates of late-diagnosed 
DDH could not be reduced. Also, in other studies, 
it was found that symptomatic hip dysplasia 
developed at different rates during adolescent 
period in cases of DDH detected by selective early 
screening and treated successfully. In these 
studies, it was emphasized that, these hips being 
treated should be followed until they got mature 
(15,16). In our study, six patients diagnosed with 
DDH should be followed up radiographically until 
their hips got mature. 

Radiographic assessment of the hips of children 
older than 6 months with a risk factor, particularly 
in countries where any early screening programs 
for DDH has not been performed, is useful for 
detecting unrecognized patients with DDH (3). 
The detection of unrecognized six patients with 
DDH in our study suggested the necessity of 
examining hip radiographs weekly or monthly 
taken before for another reason from the X-ray 
archive.  

It was possible to detect a case report in which the 
patient diagnosed with DDH when he was 1.5 
years old, although he was admitted to the 
hospital due to different causes rather than 
extremity problems (17). The risk factors of this 
patient such as being the first daughter and 
positive examination findings are thought-
provoking. Pediatricians and family physicians 
should be more sensitive to avoid such cases when 
assessing hip radiographs for DDH, especially for 
children with risk factors. Increasing knowledge 
and consciousness of medical students for DDH 
will also contribute to the early recognition of this 
disease (18). The fact that the available 
pathological view of hip radiographs from 6 
patients were unrecognized in our study suggested 
the lack of knowledge and/or care of the relevant 
physicians about pelvis x ray evaluation.  

It should be kept in mind that pediatricians who 
have frequent contacts with young children for 
such reasons as routine immunization in the early 
stages, diarrhea, cold and influenza are at risk in 
terms of medicolegal issues due to late diagnosis 
of DDH (17). Rombouts et al. (19) stated that in 
the US the most frequent court case on the 
musculoskeletal area for pediatricians is the late 
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diagnosis of DDH. In order to reduce 
aforementioned risk, when a radiograph is taken 
for children older than 6 months, even if the hips 
are controlled by USG within the first 3 months 
and normal USG results are determined, it is 
useful to include the hip joints within sight. It is 
important that radiology technicians are trained in 
this area.     

The limitations of our study were its retrospective 
design, evaluation of a limited number of patients 
and absence comparison group. There is a 
requirement for a larger patient population and 
prospective, multicentered and randomized trials 
in order to better understand the issues such as 
the necessity of not just following up periodically 
the hip radiographs of children older than 6 
months with a risk factor for DDH, but also 
frequency and duration of radiological follow-up. 

In conclusion, when a plain radiograph is taken 
for any reason especially from children older than 
6 month old with risk factors for DDH, the 
examination of radiography included hip joints is 
important for the diagnosis of unrecognized 
children with DDH. Especially in areas where 
early screening for DDH has not been performed, 
the analysis of hip radiographs from archives by 
specialists periodically is useful for detecting 
unrecognized patients with DDH. 
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