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a b s t r a c t

Femoral component sizing and positioning is an essential component of performing a successful total
knee arthroplasty. Failure to size or position the femoral component correctly can result in reduced range
of motion, instability, soft-tissue impingement, and irritation. The following is a description of a novel
technique that allows the surgeon to use an intercondylar autograft to translate the femoral component
in the mediolateral direction and avoid the consequences of mediolateral femoral component overhang.
© 2021 Published by Elsevier Inc. on behalf of The American Association of Hip and Knee Surgeons. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/

4.0/).
Introduction

Selecting the components of the appropriate size in total knee
arthroplasty (TKA) is essential to providing patients with the best
possible outcome. Inappropriate component positioning and sizing
affects range of motion, soft-tissue balancing, stability, soft-tissue
irritation, and impingement [1-3]. Previous studies have demon-
strated that accurate component sizing can be difficult, particularly
inwomen.Women tend to havemore narrow femurs, and as a result,
components may fit appropriately in the anteroposterior dimension
while overhanging in the mediolateral dimension [4,5]. Overhang of
more than 3 mm in the mediolateral plane has been reported in up
to 68% of femoral TKA components inwomen and is associated with
an increased likelihood of postoperative knee pain and decreased
patient satisfaction [5-7]. In addition to the risk of anterior knee pain
associated with femoral component overhang, appropriate posi-
tioning of the femoral component along the lateral border of the
distal femur optimizes patellofemoral tracking [7-9]. Therefore, it is
essential for a surgeon to develop multiple strategies to avoid the
problems associated with malpositioned femoral components.

The following is the operative technique used by the senior
author (RTT) for incorporating an intercondylar autograft to avoid
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mediolateral overhang when using a posterior stabilized TKA sys-
tem. Using this technique, the surgeon can correct the mediolateral
positioning of the femoral component after the initial box cut is
performed. This technique provides the surgeon with intra-
operative flexibility and the ability to efficiently correct a problem
that is oftentimes difficult to anticipate preoperatively.

Surgical technique

The senior author performs his standard TKA exposure and
begins preparing the femur. A distal femoral cut is made using an
intramedullary guide set to resect the appropriate amount of distal
femur at an angle between 4� and 5� of valgus depending on the
preoperative deformity. The femur is sized using anterior femoral
referencing, and the appropriate 4-in-1 guide is applied with 3� of
external rotation. After the anterior, chamfer, and posterior
condylar cuts, the box-cutting guide is placed on the femur. This is
applied so that the guide is flush with the lateral femur, while
avoiding any significant overhang medially. The guide is secured
with a pin, and then a reciprocating saw is used to make the box
cut. The tibial cut is then made before trialing. During trialing, the
position of the femoral component is assessed. If it is determined
that there is too much mediolateral femoral component overhang,
the trial femoral component is removed, and the box-cutting guide
is placed again (Fig. 1). The senior author prefers no more than 1
mm of overhang. The box-cutting guide is then repositioned in the
direction of the desired final position. This results in exposed
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Figure 1. Femoral component lateral overhang.

Figure 3. Completion of the anteroposterior cut of the lateral aspect of the medial
femoral condyle.
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intercondylar bone on the side to which the femoral component
will be translated. For example, if the femoral component is over-
hanging on the lateral side, this will result in exposed bone on the
medial femoral condyle (Fig. 2). The anteroposterior cut of the
exposed femoral condyle is then performed with the reciprocating
saw (Figs. 2 and 3). The cut is then completed with a perpendicular
cut using the reciprocating saw and the central portion of the box-
cutting guide (Fig. 4). Care must be taken to ensure the femur is not
undercut, potentially increasing the risk of intraoperative fracture.
The resulting autograft wafer of bone is then transplanted to the
contralateral femoral condyle to provide additional bone to trans-
late the femoral component (Fig. 5). The trial femoral component is
then placed in the new translated position, and the previous
mediolateral overhang is corrected (Fig. 6).

Discussion

Lateral or medial overhang of the femoral component is a
common problem in TKA that is associated with worse outcomes
[5-7]. We present the senior author’s technique to correct and
prevent mediolateral overhang with the use of an intercondylar
autograft that allows shifting of the femoral component in the
desired direction after the box is prepared.

Varying morphology of the distal femur frequently leads to
challenges with sizing and positioning of the femoral component of
Figure 2. Anteroposterior cut of the lateral aspect of the medial femoral condyle.
a TKA. For posterior stabilized knees, despite careful positioning
before the box preparation in the coronal plane, overhang of more
than 1 mm is a relatively common occurrence [5-7]. There are a
limited number of strategies for addressing this overhang once the
box is prepared. Various modern TKA systems offer a narrow
femoral component option at multiple sizes to help minimize
overhang, but this option is not available in all systems. Similarly,
there are multiple gender-specific components currently in use
[10]. However, narrow femoral components may alter the soft-
tissue balancing and should be taken into account [10]. Another
strategy may be to downsize the femoral component, which is
suboptimal as it commonly will lead to flexion instability in an
otherwise balanced knee. Therefore, it is important for surgeons to
develop alternative strategies to recognize and to correct compo-
nent malposition and size mismatches intraoperatively. The tech-
nique proposed here allows for precise correction of overhang
intraoperatively after box preparation with an autograft wafer of
bone from the femoral condyle. Multiple studies throughout the
sports medicine literature detail the high rate of autograft incor-
poration within the knee [11,12].

Multiple studies have demonstrated the consequences that
result from excessive mediolateral overhang. Mahoney and Kinsey
measured the fit of femoral components relative to the bone cut
edge in 437 consecutive TKAs performed in 391 patients [6]. The
authors found that overhang �3 mm occurred in 40% of men and
Figure 4. Lateral-medial cut of the lateral aspect of the medial femoral condyle.



Figure 5. Transplanting the medial femoral condyle wafer to the lateral femoral
condyle.
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68% of women, and overhang was most common laterally. Women
were found to have increased overhang both in terms of frequency
and severity, and female sex served as a significant predictor of
overhang. Furthermore, increased femoral component overhang
was associated with an increased likelihood of clinically significant
persistent knee pain, and overhang �3 mm in at least one zone
resulted in a 90% increased risk of having clinically significant pain
2 years postoperatively. Bonnin et al. [7] investigated postoperative
component overhang by comparing preoperative CT scans to
postoperative implant size in 114 patients who underwent TKA. The
authors found that mediolateral overhang occurred frequently but
was more common and more severe in women. The authors also
demonstrated that femoral component overhang resulted in an
increased rate of residual pain postoperatively, decreased knee
flexion, and decreased overall patient-reported clinical outcome
measures. In addition to avoiding issues of pain and soft-tissue
imbalance associated with overhang, the mediolateral femoral
component positioning is important for proper patellar tracking,
with a lateralized femoral component improving patellar tracking
[1]. Rhoads et al. [13] performed a biomechanical study using
cadaveric knees and demonstrated internal rotation and medial
displacement of the femoral component increased the incidence of
Figure 6. Correction of the femoral component lateral overhanging after transplant of
the medial femoral condyle to the lateral femoral condyle.
patellar loosening, eccentric wear, and patellar fracture. In contrast,
a lateralized femoral component allowed more lateral tracking of
the patella, decreasing the risk of subluxation or dislocation [13].
Armstrong et al. [14] used cadaveric models to illustrate how the
patella shifts with the femoral componentdif the femoral
component is medialized or internally rotated, the patella will shift
medially, leading to patellar maltracking.

Mediolateral femoral component overhang increases the risk of
persistent knee pain and worse clinical outcomes. This strategy
provides surgeons with an efficient and effective technique to avoid
the consequences associated with mediolateral overhang in TKA.
Summary

This surgical technique provides a novel approach that allows
surgeons to use an intercondylar autograft to translate the femoral
component in the mediolateral direction and avoid the conse-
quences of mediolateral femoral component overhang.
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