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Comparative Evaluation of the Effectiveness of Ultrasound and 

X-Ray Imaging in the Diagnosis of Hip Dysplasia in Children 

Under 6 Months of Age 

INTRODUCTION 

Older children may exhibit abnormalities in their gait and experience limitations in hip abduction. The 

role of ultrasound in diagnosis remains somewhat uncertain, but it is primarily used to confirm DDH 

dysplasia and evaluate the effectiveness of treatment. Bracing is considered the most effective 

treatment for children under six months old. Surgical intervention becomes a preferred option when 

conservative treatment proves ineffective or for children older than six months. Figure 1 provides a 

schematic illustration comparing a healthy hip joint to one affected by dysplasia. In addition to the 

physical examination, ultrasound is the preferred imaging modality for screening hip dysplasia in 

children under six months of age[1]. 
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Abstract: Hip dysplasia encompasses a variety of 

developmental abnormalities that impact the hip joint to 

varying degrees of severity. Diagnosis relies on clinical 

observations made during a physical examination. 

Newborns with hip dislocation often present with palpable 

hip joint instability, uneven lengths of the lower 

extremities, and asymmetry in thigh skin folds. 
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(Fig. 1) schematic representation of a healthy hip joint and a joint with dysplasia. 

 

Relevance. Developmental Dysplasia of the Hip (DDH) is a common condition characterized by a 

range of severity, from mild underdevelopment of the acetabulum ('Dysplasia') to complete dislocation 

of the joint. Studies on the general population suggest that around 75-85% of newborns have hips with 

normal morphology, 13-25% show immaturity in hip development, and 2-4% present with dysplastic 

hips. The occurrence of DDH varies depending on geographical, genetic, and cultural factors, with 

prevalence ranging from 0.006% in Africans to 7.6% in Native Americans. In most instances, 

dysplasia is the observed condition, and only about 10% of individuals experience complete 

dislocation, which is approximately 1 in 1000 people. 

The purpose of the study. To compare the effectiveness of ultrasound and overview radiography in 

the diagnosis of DDH. 

Research material and methods. To achieve the set goal, we examined 120 patients aged 0-6 

months, as well as a control group of 30 healthy children. All patients underwent examination using an 

ultrasound machine with a linear probe frequency of 2-5 MHz, specifically the "Toshiba XARIO-200," 

following the Reinhard Graf method. This method involves calculating the angles α and β. The alpha 

angle is measured to assess the development of the bony acetabular roof, while the beta angle is used 

to evaluate the development of the cartilaginous zone of the acetabulum. The smaller the α angle and 

the larger the β angle, the greater the degree of joint underdevelopment. Depending on the ultrasound 

study results, the orthopedic surgeon may prescribe treatment and monitor its effectiveness without 

subjecting the child to radiation. Below are the types and subtypes of hip joints according to Graf. 

A sinlge AP radiograph is the most suitable examination for children who have undergone femoral 

head ossification, typically those aged over 1 year. While a frog-leg lateral view does not offer 

additional information, it does result in a doubling of the radiation dose.  

Asymmetry in the ossification centers of the femoral head, with a delay on the abnormal side, is 

frequently observed. It is crucial to evaluate the relationship between the proximal femur and the 

developing pelvis. The femoral head should be positioned in the inferomedial quadrant, as defined by 

the intersection of the Hilgenreiner line and Perkin line. Any interruption of the Shenton line may also 

be apparent. 

The acetabular angle is expected to be less than 30° at birth, gradually decreasing to less than 22° by 

the age of 1 year. 
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The extrusion index, a percentage measurement indicating the bony coverage of the femoral head by 

the acetabulum in fully matured femoral epiphyses, is considered normal if it is below 25%. The 

extrusion index tends to increase with greater degrees of acetabular dysplasia. 

In younger children, the center-edge angle (CEA) of Wiberg may be utilized. This angle, formed by 

the Perkin line and a line extending from the center of the femoral head to the lateral edge of the 

acetabulum, is considered abnormal if it is less than 20°. However, this measurement is deemed 

reliable only in patients aged over 5 years. 

The results of the study. A total of 120 children under the age of 6 months were included in the study 

for the diagnosis of hip dysplasia using ultrasound with the R. Graf technique. 

Ultrasound Findings: 

Mild Dysplasia (n=33, 27.5%): Mild dysplasia was identified in 27.5% of cases, indicating subtle 

abnormalities in hip joint morphology. 

Moderate Dysplasia (n=27, 22.5%): Moderate dysplasia was observed in 22.5% of cases, signifying 

more pronounced irregularities in hip development. 

Severe Dysplasia (n=60, 50%): Severe dysplasia was diagnosed in 50% of cases, indicating significant 

hip pathology. 

X-ray Confirmation: 

Despite ultrasound findings, X-ray imaging demonstrated varying degrees of effectiveness in 

confirming hip pathology. 

Radiographic Confirmation of Mild Dysplasia (n=15, 22,1%): Mild dysplasia was not confirmed by X-

ray in any cases, showing a complete inability to identify subtle abnormalities. 

Radiographic Confirmation of Moderate Dysplasia (n=19, 27.9%): X-ray did not confirm moderate 

dysplasia in any cases, demonstrating a lack of ability to identify pronounced abnormalities. 

Radiographic Confirmation of Severe Dysplasia (n=34, 50%): X-ray confirmed severe dysplasia in 

only 57% of cases, indicating substantial challenges in capturing significant hip pathology. 

Overall Diagnostic Concordance: 

The study revealed a 47.5% concordance between ultrasound findings using the R. Graf technique and 

X-ray confirmation in identifying pediatric hip dysplasia. 

Conclusion. The discrepancy in diagnostic efficacy underscores the limitations of X-ray in capturing 

severe pediatric hip dysplasia identified by ultrasound. These findings emphasize the imperative for 

improved diagnostic methods and highlight the potential shortcomings of X-ray in certain clinical 

contexts. Further research is essential to enhance the accuracy of diagnostic protocols for pediatric 

musculoskeletal conditions. 
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