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Abstract: Although varus malalignment of the proximal tibia is the

primary pathology in Blount disease, other deformities may exist. To

assess multiplanar lower limb deformities, children with previously

untreated early- and late-onset Blount disease who subsequently

needed surgical correction were identified. Preoperative frontal and

sagittal plane deformity analysis using Paley’s methodology and

rotational profile assessment using prone clinical examination were

performed by a single examiner. Results were compared between the

2 groups and with uninvolved limbs within each group. Additionally,

rotational profile of the lower limb was compared with age-matched

values. Over an 8-year period, 60 limbs (40 patients) including 26

with early-onset and 34 with late-onset Blount met the inclusion

criteria. Although both groups exhibited proximal tibial varus,

procurvatum, and internal torsion, patients with early-onset Blount

disease had greater severity. Unlike the younger patients, approxi-

mately one third of the varus malalignment of the affected extremity

was attributed to the distal femur in the late-onset patients. Neither

group showed any significant deformity of the proximal femur and

distal tibia or sagittal plane deformity of the distal femur. There was

a correlation between the severity of varus malalignment of the limb

with magnitude of proximal tibial deformities in both groups and

with distal femoral varus in the late-onset group of patients.

Multiplanar deformity analysis is a valuable tool in the comprehen-

sive evaluation of children with Blount disease.
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Natural history studies of Blount disease have suggested
that progressive deformity can lead to gait abnormality,

leg length inequality, and premature arthritis of the knee.1Y3

Based on the Heuter-Volkman principle of increasing
compressive forces causing growth inhibition of the postero-
medial portion of the proximal tibial growth plate, a 3-
dimensional deformity including varus, procurvatum, and
internal rotation of the tibia, along with limb shortening can
develop.4Y6 Although an abnormality of the proximal tibia is
the primary pathology in Blount disease, deformities in the

distal femur and distal tibia may be present in some
patients.7Y10 Unrecognized and thus uncorrected multiplanar
abnormalities of the femur and tibia can lead to residual
deformities, iatrogenic translational deformities,5,11 and
increased incidence of Brecurrence[, adding to the complex-
ity of revision surgery.

Several authors have commented on the need for
comprehensive treatment of the lower extremity in Blount
disease.5,7,8 However, most studies have combined patients
with and without previous surgeries and not outlined the
differences in deformities, if any, based on age of disease
onset. The goal of our study was to determine the location
and magnitude of multiplanar deformities in patients with
Blount disease who had not had any previous surgical or
orthotic treatment. We also wanted to determine whether
differences exist in the lower limb multiplanar deformities
between patients with early- and late-onset forms of the
disease.12

METHODS
After Institutional Review Board approval, the

surgical database of the division of Pediatric Orthopaedics
at our institution was searched for patients with the
diagnosis of Blount disease from 1997 to 2005. Clinical
charts and radiographic records were reviewed. Patients
were excluded from the study if they had previous
operative or orthotic treatment or did not have adequate
clinical and radiographic records. The diagnosis of Blount
disease was made using the following radiographic criteria:
persistence or worsening genu varum with radiographic
changes consistent with Blount disease13 and exclusion of
any other etiology that would cause the observed physical
or radiographic findings.

A retrospective review of outpatient records and
radiographs was conducted. Demographic information
including the patient’s age when deformity was first noted
was documented. Patients were classified as having early- or
late-onset Blount disease based on onset of lower limb
deformity before or after the age of 4 years12 (Figs. 1 and 2).
The rotational profile of both lower extremities measured
on prone examination including hip rotation and thigh-foot
angle14 at the final preoperative visit was noted. If the thigh-
foot angle was internal, it was symbolized as negative and if
external was marked as positive. Preoperative radiographic
assessment included standing anteroposterior (AP) view of
both lower extremities with the patellae pointing forward
(Figs. 1B and 2B), AP and lateral views of the entire length of
both tibias (Fig. 2C), and a scanogram. Deformity analysis
was performed on the radiographs using methodology
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