
A novel approach to predicting hip dislocation in children with cerebral palsy: a case report

OUTLINE
The prevalence of hip displacement in patients with

cerebral palsy (CP) is reported between 1% and

75% (1). Early detection and prediction of hip

dislocation is beneficial to the treatment of these

patients. The purpose of this report was to

demonstrate the use of Hipstress method in such

patients.

METHODS

Male patient, 12 years of age with spastic CP, GMFCS

IV, treated at the Orthopaedic Surgery Department

University medical centre Ljubljana was chosen.

Anteroposterior radiograph of the hips before surgery

was obtained. The geometrical parameters were

measured (Figure 1b). The biomechanical parameters

of the left hip were calculated using the Hipstress

method that consists of mathematical models for

resultant hip force (2) in one legged stance and for

determination of contact hip stress distribution (3).

CONCLUSIONS

Recognizing hip displacement in children with CP

depends on clinical signs and regular radiographs

of the hips however initial stages can be difficult to

detect. We have shown that assessement of the

hips using the Hipstress method aids in earlier

recognition of hips at risk for dislocation.

Further analysis is needed to assess the use of this

method in planning the surgical treatment, assessing

its success and odds of reluxation/reoperation.
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RESULTS

The most common methods used to detect hip displacement in children with CP is migration index (MI). MI is defined as

percentage of the bony width of the femoral capital epiphysis which falls lateral to a line drawn vertically from the bony

lateral margin of the acetabulum (Perkins’ line), on an anteroposterior pelvic radiograph. Surgical intervention is indicated

is MI is greater than 0.3 (4). Some authors advocate for use of acetabular index (AI) as well. While MI reflects the

consequences, a biomechanical parameter (contact hip stress) may also elucidate the mechanism of hip dislocation.

According to the mathematical model within the Hipstress method, unfavourable stress distribution in the one-legged

stance is characterized by a monotonous decrease of contact hip stress in the medial direction and by small functional

angle of the weight bearing area. This is expressed by a positive hip stress gradient index (Gp).

An anteroposterior radiograph of a patient with CP shows dislocation of the right hip. The left hip appears not to be

dislocated (Figure 1a). The MI of the left hip is 0.21. The calculation of hip stress distribution with the Hipstress method

shows positive hip stress gradient index (Gp ) in the left hip. MI did not show excessive migration of the femoral head but

the unfavourable distribution of contact hip stress indicated a risk for dislocation. As the hip geometry before dislocation of

the right hip was considered symmetric, the fact that the right hip underwent dislocation supports the indication that the

geometry of these hips presents a risk for dislocation when standing on the leg.

The geometrical parameters used for calculation of the hip stress distribution according to the HIPSTRESS method were: interhip

distance (l), pelvic height (H), pelvic width (C), position of the effective muscle attachment point on the greater trochanter (x and z)

(Figure1b), radius of the femoral head (r) and centre-edge angle (ϑCE) (Figure 1a), and the biomechanical parameters of the patient’s left

hip were: peak hip stress normalized to body weight pmax/Wb = 5907 m-2, position of the stress pole (Θ = 38 degrees) and normalized

index of stress gradient Gp/Wb = 39400 m-3.
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