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Hot topic: alignment in total knee arthroplasty—systematic
versus more individualised alignment strategies
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Alignment is regarded as a hot topic in total knee arthro-
plasty (TKA) [3]. For a long time, a neutral mechanical
alignment was proposed as the only reliable, durable option
in TKA [2]. With the increasing quality and durability of
polyethylene inlays, many knee surgeons are increasingly
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gaining or regaining interest in alternative alignment meth-
ods such as anatomic or kinematic alignment [1]. Some
authors are even openly questioning the concept of mechani-
cal alignment [1]. In fact, this is accompanied by a more pro-
found understanding of the distribution of knee alignment
among patient populations. In particular, the morphology
and asymmetry of the distal femur has been investigated in
several studies.

When it comes to alignment, systematic alignment can be
differentiated from more individualised alignment strategies
[3]. A systematic approach means that this alignment strat-
egy is used in every patient homogeneously [3]. Currently,
a systematic mechanical alignment strategy is most widely
used by those of us who are knee surgeons.

In contrast, a more individualised alignment strategy
would adapt the alignment strategy with regard to the indi-
vidual constitutional alignment of each patient [3]. It aims to
restore the individual patient alignment. However, there are
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a considerable number of open questions. To date, knowl-
edge of the distribution of knee alignment in large-scale
populations is still not sufficient. Furthermore, it is unclear
whether the individual morphology and alignment geometry
changes either over the years or due to osteoarthritis.

This issue of KSSTA focuses on alignment in TKA and
in particular highlights three papers which aim to shed some
light on this topic.

In a cadaver study, Roth et al. investigated tibial forces,
differences in tibial forces between medial and lateral com-
partments, and anterior translation of the contact locations
of the femoral component on the tibial component during
passive flexion in cruciate-retaining, kinematically aligned
TKA [4]. The authors found that average total tibial forces,
average differences in tibial forces between compartments,
and posterior translation of the tibial contact locations were
similar to those in native knees [4]. The authors concluded
that kinematically aligned TKA limits high tibial forces, dif-
ferences in tibial forces between compartments, and ante-
rior translation of the tibial contact locations during passive
flexion [4].

However, one major concern that still remains is how
much varus in the tibial component is acceptable without
compromising survival rates in TKA [7]. This concern is
fuelled by a recent landmark long-term RSA study by Teeter
et al., which examined implant migration using RSA [6].
The aim was neutral mechanical alignment. At the 10-year
follow-up after posterior stabilised TKA, it was seen that
implant migration increased with an increasing varus tibial
alignment [6]. Condylar liftoff was far more common in the
varus group [6]. The authors concluded that the increased
migration and liftoff raise concerns about the longevity of
malaligned TKA. The tibial component should, therefore,
be neutrally aligned [6].

Finally, Slevin et al. assessed the relationship between
coronal TKA alignment using 3D reconstructed CTs and
clinical outcome in patients with preoperative varus in com-
parison to patients with natural or valgus deformity [5]. The
authors found that, in the preoperatively non-varus group,
a highly significant correlation was found between neutral
limb alignment and better KSS [5]. In the varus group, no
correlation was found between the postoperative limb align-
ment and the position of components in the coronal plane
and KSS score [5]. The authors concluded that the concept
of constitutional varus alignment is still the subject of debate
[5]. Moreover, it appears that the objective should be a more
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individualised alignment target based on the individual knee
phenotype [5].

To summarise, this is an exciting time, as our knowledge
of the variability of individual knee morphology is increas-
ing every day and the current alignment strategies in TKA
are under investigation. Time will tell if the more personal-
ised medicine for TKA alignment leads to better outcomes
and fewer dissatisfied patients after TKA.
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