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Leg length discrepancy: assessment and natural history

Objectives

1.  Destribe physcd exam methods useful for assessment of leg length discrepancy, including
potentia causes of error with each method.

2. Ligimaging sudies available for quantifying leg length discrepancy. Discuss accuracy and
radiation dose for each method.

3. Destribethe functiond effects of smaller amounts of leg length discrepancy (< 2.5 cms) on
posture, incidence of back pain, development of scolios's, and functiona capability.

4.  Discuss methods used for predicting leg length discrepancy at skeletd maturity, including
possible causes of error.

Discussion points

1. Whaisareasonable god (amount of resdua discrepancy at maturity) for a child with leg
length discrepancy? Would your gods be different for a child with discrepancy following
fracture and a child with a congenitd short femur?

2. Describe the data base used for the Green- Anderson and Mosaley methods of determining
timing of epiphyseodesis. Isthisinformation il reliable?

3. How accurateis bone age assessment? What was the data base for our present method of
determining bone age?

4.  Wha factors contribute to error when trying to quantitate orthoroentgenograms and
tel eoroentgenograms?

5. Arethe methods used to assess functiona effects of leg length discrepancy vaid?

Discussion

Assessment of leg length discrepancy may seem sraightforward, but both the clinica and imaging
are anything but. For some time, clinicians have recognized a difference between "red” and
"gpparent” discrepancy. Apparent discrepancies are basicaly aresult of joint contractures; hip
abduction resultsin gpparent lengthening of the limb, adduction in shortening. Flexion
contractures at the hip or knee can aso produce gpparent shortening; equinus contracture of the
ankle, gpparent lengthening. These conditions can aso dter the effect of tape measurements, even
when made from the anterior superior iliac spine (the so cdled true leg length measurement).
Angular deviations such as genu valgum can dter the path of the tape to further invalidate the
measurement. An dternate method isto St behind the standing patient and palpate theiliac crests,
using blocks to bring the examiner's fingers resting on theiliac creststo equa heights. This
method aso will include discrepancies of foot or pelvis, and a more functiona test of the effect of
the discrepancy on posture.



Imaging studies also are subject to error. The classic orthoroentgenogram, made with separate
exposures of the hip, knee, and ankle joints, does not include effects of the pelvis or foot on
discrepancy, and is dependant on careful positioning during the study and the lack of motion by the
patient between exposures. Flexion contracture will produce gpparent shortening.
Teleoroentgenograms, standing roentgenograms of the entire lower limbs, include the foot and
pelvis, but are subject to error from improper positioning and contracture. Increased atention has
been directed toward digital imaging, which dragtically reduces the amount of radiation exposure.
The practicd condderations of scheduling and access have resulted in this modality gill awaiting
widespread use. Interpretation of wrist radiographs for boneage have essentidly a one-year
vaiation in accuracy.

Data on leg lengths, expected growth remaining, and bone age are now 3 generations removed
from the present, when children were smdler. Reasonable accuracy in predicting timing of
epiphyseodesisis ftill possbleif serid detais collected. The advantage of the Mosdley chart over
the Greent Anderson (both are derived from the same data) is that collection of essentia dataiis
required for the Mosdley chart completion.

Smadler amounts of leg length discrepancy (less than 2-2.5 cms) do not seem to result in functiona
complaints by patients. The question of the effect of leg length discrepancy on back painisill
unsettled, but there islittle data to implicate lesser amounts of leg length discrepancy as a predictor
of back pain.
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