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Total knee arthroplasty (TKA) is highly successful, with an
exponential increase expected in the near future [1, 2].
More importantly, a fivefold increase in the number of
revision TKAs is expected by 2030 [1, 2]. In the latest
studies, the top seven reasons for revision TKA include
aseptic loosening (23.1 %), infection (18.4 %), poly-
ethylene wear (18.1 %), instability (17.7 %), pain/stiffness
(9.3 %), osteolysis (4.5 %), and malposition/misalignment
(2.9 %) [1, 3]. With modern implants, constraint can be
effectively managed [4]. However, one of the remaining
challenges in revision TKA is the management of severe
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bone loss [4]. Traditionally, allografts have been widely
utilized to manage bone loss, with a significant failure rate
at only mid-term follow-up [4]. New techniques with
restoration of the metaphysis have been developed to op-
timize the results of revision TKA [4-8]. In this editorial, it
was our aim to present contemporary management solu-
tions for severe bone loss encountered at the time of re-
vision TKA.

The main goal of revision TKA is to restore patient
function with a stable, painless, and mobile knee. As such,
the surgeon must overcome three basic challenges: (1)
implant fixation, (2) alignment in all planes, and (3) proper
patellofemoral tracking. The unifying principle that often
limits achieving these goals is marked bone loss. In modern
revision TKA systems, stems and augments are very
helpful. However, the main challenge remains long-lasting
stability of the implants despite a significant bone loss [4].

Two types of bone defects can be observed in revision
TKA: cavitary defects or segmental defects [4]. Classifi-
cations [such as the American Academy of Orthopaedic
Surgeons (AAOS) and Anderson Orthopaedic Research
Institute (AORI) classification] have been created to
categorize the bone loss, which may be difficult to deter-
mine preoperatively, particularly when implants must be
first removed [4]. In reality, preoperative radiographic
assessment helps determine whether the defect is seg-
mental, cavitary, or combined [4]. This is important be-
cause segmental defects should be re-constructed to
properly support the implant. In addition, the level of
constraint should be adapted accordingly if the bony in-
sertion of the collateral ligaments is not present or func-
tional [4].

Unfortunately, utilizing undersized press-fit stems and
adding more bone cement are still utilized to manage many
large bony defects [4]. Morcellized allograft still has a role
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for small cavitary defects, while bulk allograft has a limited
role for segmental defects. The limitations of bulk allograft
include mid-term failures due to a lack of osseous inte-
gration [4]. Augments are very helpful for limited seg-
mental defects. On the other hand, sleeves allow for
metaphyseal restoration [4]. However, the current tribology
of metaphyseal sleeves limits bony ingrowth [4]. In addi-
tion, both augments and sleeves require long, uncemented
diaphyseal stems that are often undersized [4]. Those that
are appropriately sized often lead to end of stem pain.

Many of the above limitations have been obviated with
highly porous tantalum cones [5-8]. Such cones have a
host of benefits, including metaphyseal restoration,
biologic fixation, and the ability to utilize shorter, ce-
mented stems for immediate axial stability and rotational
rigid fixation [5—8]. The key is tantalum, element 73 on the
periodic table [5-8]. Tantalum is vapor deposited onto a
pyrolytic carbon scaffold creating a three-dimensional
structure with interconnected porosity of approximately
70 % [5-8]. The high porosity and high surface roughness
appears to be important to stimulate bony ingrowth [5-8].
Results of animal pre-clinical studies have shown that
Trabecular Metal® is completely integrated after 24 weeks
[5-8]. Mechanical properties of the tantalum are also very
important [5-8]. First, tantalum has a very high coefficient
of friction, resulting in excellent primary stability upon
impaction. Second, the modulus of elasticity of tantalum is
similar to cancellous bone [5-8]. As such, the mechanical
support is strong enough to support the implant without
destroying the surrounding bone. Practically speaking, the
external portion of the cone should be against the host bone
and inserted in a press-fit manner [5—8]. When the contact
is not optimal due to irregularity of the host bone surface, a
bone substitute can be added. This addition of a bone
substitute is important to create a biological structure in-
cluding the cone to host bone. This construct restores a
biological support at the metaphyseal aspect of the tibia or
at the distal part of the femur. The implants with short
stems are then cemented into this construct.

After the initial description published by the Mayo team,
series with 2-5 years of follow-up are now reported in the
literature [6]. Short and mid-term results recently published
in the literature show very promising results with high
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functional improvements and good survivorship [8]. Our
series with a 2- to 6-year follow-up compares favorably
with the results of the literature, with good stability of the
implants and satisfying functional results [5-8]. The
minimum 10-year results of these techniques will be in-
teresting and mandatory to show an improvement at
longer-term follow-up compared to other techniques such
as allografts.

The cones are now widely used both in North America
and in Europe. In the very near future, we anticipate that
such techniques will be the standard of care for manage-
ment of major bone loss in revision TKA, with most major
companies providing a similar product. In the future, one
area of interest will be utilizing the highly porous tantalum
as a delivery vehicle through physician-directed
applications.
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