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Abstract

Leg Length Discrepancy (LLD) is a major concern in patients undergoing lower limb total joint
arthroplasty, it is commonly studied in Total Hip Arthroplasty (THA) literature, however, few studies
evaluated this issue in Total Knee Arthroplasty (TKA) patients. In this mini-review, we will mention in
brief how to evaluate the LLD associated with LLD as well as reviewing what had been reported about its
incidence and the possible effect on clinical outcomes.

Introduction

Varus deformity associated with knee osteoarthritis considered to be the most commonly
encountered deformity in patients undergoing Total Knee Arthroplasty (TKA), which is
usually associated with varying degrees of medial soft tissue structures contractures,
laxity of the lateral soft tissue structures, flexion deformity and medial knee compartment
bone erosions [1]. The challenges in performing TKA in a varus arthritic knee include the
restoration of mechanical limb alignment after balancing the medial and lateral soft tissue
tension by equalizing the flexion and extension gaps [2]. Limb Length Discrepancy (LLD) less
than 2cm is usually not noticeable and does not require treatment, however, if the LLD is over
2cm, it is usually noticed by the patients with a tendency to perform a self-compensation
mechanism such as walking on the ball of the foot (toe down) or by tilting the pelvis and
curving the spine, which eventually may lead to lower back pain, gait abnormalities and even
can lead to hip arthritis [3-5]. LLD and its effects on patient function have been discussed in
depth in the Total Hip Arthroplasty (THA) literature, although it had been reported with TKA,
however, few studies handled this issue with its effects on the clinical outcomes [6,7].

How to assess LLD associated with TKA

Clinically: Apparent or functional leg length (which can be affected due to other causes
rather than the TKA such as pelvis or spine problems) can be measured using measuring
tape from a fixed point (usually the umbilicus) to a point represented bilaterally in both limb
(usually the medial malleolus) [5,8,9], while the true or the anatomical leg length (which
represents the actual bony length of the lower limb) can be measured from a separate points
on each limb independently (which usually the anterior superior iliac spine “ASIS” proximally
and the medial malleolus distally)

Radiologically: Using a full-length (hip to ankle) standing anteroposterior (AP)
radiographs of the bilateral lower extremities as a routine during pre- and postoperative
evaluation of TKA patients [10-12]. A marker is used to digitally scale the radiograph and
the functional length is performed by measuring the distance from the center of the head to a
point located at the center of the tibial plafond (Figure 1A) for both sides, while to determine
the anatomical length of the limb, the femur and the tibia are measured separately. Anatomical
length of the femur is determined by the length of a line connecting the center of the femoral
head to the center of the roof of the intercondylar notch (Figure 1B), while the anatomical
length of the tibia is determined by the length of a line connecting the center of the tibial
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plateau to the base of the tibial plafond (Figure 1C). Obtaining these
measurements can guide the surgeon to detect if there is a pre- or
post TKA LLD, and if present, it will determine its source (Figure 2).

Figure 1. Preoperative radiological measurement
of leg length of both lower limbs on long film AP
radiograph.

A. Functional length of both limbs.

B. Anatomical length of the femur.

C. Anatomical length of the tibia.

Figure 2. Postoperative long film AP radiograph
showing the LLD between the operated and non-
operated limb after TKA.

Will the LLD after TKA affect the clinical outcomes

As we mentioned earlier that the data regarding the effect of
LLD on patients having THA is huge but deficient regarding its
incidence and secondary effect in the case of patients having TKA,
however, few studies discussed this issue. Lang et al. [3] in their
study in 2010 on 102 knees performed over a period of seven
months, they found that 85 (83.3%) knees showed increase in the
limb length after TKA and the average lengthening was 6.3mm (SD:
6.85mm; range, -11.0 to 24.0mm), however, they didn’t correlate
this LLD with patients clinical outcomes. A study by Vaidya et al.
[13] who reported that LLD after unilateral, not bilateral TKA
done for varus knees with osteoarthritis significantly affected the
functional outcomes. However, they also noted that 83.3% of the
patients in the unilateral group and 46.6% in the bilateral group
had LLD. Another study by Tipton et al. [14] in 2015 including
203 patients underwent TKA, 59.1% of the patients included in
this study experienced an increase in limb length with an average
increase of 0.438cm.

The authors didn’t report on the clinical outcomes as well
as the previous study. A recent study by Kim et al. [15] including
148 patients reviewed retrospectively which was divided into two
groups with one group including Eighty-one knees having a <15mm
LLD, and the other group including 67 knees found to have more
than a 15mm LLD, they evaluated the radiographic outcomes,
clinical outcomes, patients satisfaction, and perception of LLD
were also evaluated. They found a significant difference in the Knee
Society function score and the score for the difficulty with ascending
the stairs in the Western Ontario and McMaster Universities score
between both groups, however, there was no difference in the
results of their satisfaction questionnaires. They concluded that the
functional outcomes of more than 15mm post-operative LLD after
TKA were lower than those of the <15mm LLD. Thus, the reduced
post-operative LLD should be considered to improve the functional
outcomes of primary TKA.

Conclusion

Although not much studied, LLD related to TKA can occur
and surgeons should keep it into account while performing TKA.
More studies should be performed to assess the incidence of LLD
following TKA as well as its effect on clinical as well as radiological
outcomes and if it has any impact on implant survival and rate of
revision.
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