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Opinion

Total Knee Arthroplasty (TKA) has come a long way from the
first resection arthroplasty performed by Ferguson in 1861 to
the cutting-edge technology utilized today. From removing bone
to improve function, to interposition arthroplasty in 1863, and
introducing an ivory hinged prosthesis fixed with Plaster of Paris in
1891, ithasindeed been a chequered journey. The mid-20th century
saw the introduction of the metallic mold hemiarthroplasties fitted
to femoral condyles and hinged prosthesis made initially of acrylic
and then cobalt-chromium, which were used till the late 1960s.
Their high failure rate was on account of large bony resections and
lack of sound kinematics.

The history of unconstrained knee replacement started with
the introduction of an acrylic tibial plateau prosthesis to correct
deformity and reduce pain (MacIntosh 1958). The late 1960s and
early 1970s saw the introduction of semi-constrained and hinged
knee designs. Semi-constrained options like the Geomedic knee
focused on preserving both the cruciate ligaments using two
linked femoral components and a polyethylene tibial articulating
surface, which was connected to the femoral component to create a
constrained articulation. Constrained or the unipolar hinged knee
designs (Sheehan, GUEPAR, Attenborough) offered only flexion and
extension. All these failed primarily because of the poor design and
the lack of understanding of the knee being a modified condyloid
joint. These hinges failed as they did not allow for any rotatory
options.

Ever since the condylar designs were introduced initially by John
Insall and Chitranjan Ranawat (IB1 option), various improvements
have taken place, both in terms of the cruciate retaining and the
cruciate substituting design. These designs were utilized widely

among various groups of surgeons across the world, with very
good outcomes in the short, mid, and long term. Various registries
recorded a survivorship of 98% at 10 years and 95% at 20 years,
[1] both for the cruciate retaining and cruciate substituting design
and the cemented and cementless options. These knees were
primarily implanted using the principle of mechanical alignment.
Patellar buttons were largely an issue that was individually iterated
by surgeons depending on their belief and philosophy. Long-
term outcomes and registry data seem to suggest almost equal
satisfaction rates with both the cemented and uncemented options
and the cruciate retaining and substituting designs.

In 2006, Phil Noble wrote a landmark article, suggesting that
approximately about 20%-25% of patients who underwent total
knee arthroplasties were dissatisfied with their outcomes [2]. This
has subsequently been revisited by various other authors who have
reported dissatisfaction rates ranging from 6.2% to 10.2% [3-5].

To address this high rate of dissatisfaction, surgeons looked at
possible causes for the same. The primary cause which emerged
was the issue of the need for variable alignment philosophies, which
encouraged surgeons to look at alternate options. Stephen Howell
introduced the concept of the kinematic alignment [6], while other
surgeons explored constitutional, personalized, functional, and
modified mechanical alignment. There has, however, as yet been no
clear mandate that one alignment philosophy gives better outcomes
compared to others [7].

MacDessi introduced the concept of the Coronal Plane
Alignment of The Knee (CPAK) classification, dividing the knees into
a grid block of nine different phenotypes, incorporating the Hip-
Knee-Ankle angle and Joint Line Obliquity. He emphasized the fact
that retaining the original preoperative CPAK nomenclature would
result in good outcomes and higher satisfaction rates [8]. Reports
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in literature have, however, not demonstrated clear advantages
in terms of achieving the original CPAK as a surrogate for patient
satisfaction and outcomes [9].

The introduction of technology in terms of computer
navigation, Patient Specific Instrumentation (PSI), and now
robotics to the armamentarium of the arthroplasty surgeon has
evoked a lot of interest. The purported advantage of robotics has
been early recovery with better and more predictable outcomes,
by achieving a personalized knee alignment. However, the midterm
results of almost all available registries report outcomes using
enabling technologies, particularly the robotic platform, to be at
best comparable to those achieved by using conventional manual
techniques. The role of technology, in particular, has been a game
changer in two clinical scenarios: One to get the right version for
the acetabulum in total hip replacement and the second for its
role in unicompartment replacement. In total knee arthroplasties,
technology is an additive component but has yet not demonstrate
better results in terms of patient outcomes, scores, or satisfaction.

Which begs the question: Is technology in its present iterations
and options a game changer? The multitude of alignment options
currently available, facilitated by the use of enabling technology,
certainly helps achieve predesignated goals, but outcomes have not
yet shown better clinical outcomes. Currently, looking at the recent
2024 American and the Australian registry data, almost 85% of all
knees implanted are still being implanted in the mechanical cohort.
The results of mechanical alignment or the adjusted variation of
the same have given excellent outcomes for four decades [10] and
cannot be discarded. Good clinical results depend on sound surgical
technique and patient selection, and it is hard to believe that an
alignment difference of 2°-3° between different alignments can
explain poor outcomes, increased implant stress, and decreased
survivorship [11].

At this time, it can be safely surmised that there is no single
alignment target that suits all knees. Ideal implant positioning in
TKA remains a controversial and unanswered question, and we
are far from replicating normal knee kinematics regardless of
alignment options [12,13]. Surgeons who contemplate doing total
knee replacement today, should take a cue from long-term results
of already established available options. While there is definitely a
push in terms of using technology and alternate alignments, it begs
the question: have these iterations using technology and alternative
alignments really been successful in giving better outcomes, with
greater patient satisfaction? the answer to that question must
remain NO.

Clearly, there is no BEST way to perform a TKA, nor a way that
unequivocally improves outcomes [14].

Copyright© Bernardino Saccomanni

Acknowledgement
None.

Conflict of Interest
None.

References

1. Booth RE, Sharkey PF, Parvizi ] (2019) Robotics in hip and knee
arthroplasty: Real innovation or marketing ruse. J Arthroplasty 34:
2197-2198.

2. Noble PC, Conditt MA, Cook KF, Mathis KB (2006) The John Insall Award:
Patient expectations affect satisfaction with total knee arthroplasty. Clin
Orthop Relat Res 452: 35-43.

3. Musbahi O, Collins JE, Yang H, Selzer F, Chen AF, et al. (2023) Assessment
of residual pain and dissatisfaction in total knee arthroplasty: Methods
matter. ]B JS Open Access 8(4): €23.00077.

4. DeFrance MJ, Scuderi GR (2023) Are 20% of patients actually dissatisfied
following total knee arthroplasty? A systematic review of the literature.
] Arthroplasty 38: 594-599.

5. De C, Tahir M, Pierce T, Awasthi P, Fonseca PC (2025) Why are patients
without identifiable etiology of failure dissatisfied following total knee
arthroplasty: A systematic review and meta-analysis. ] Knee Surg 14:
717-724.

6. Howell SM, Roth JD, Hull ML (2014) Kinematic Alignment in Total Knee
Arthroplasty. Definition, History, Principle, Surgical Technique, and
Results of an Alignment Option for TKA. Arthropaedia 1: 44-53.

7. Segura Nuez ] Sr, Martin Herndndez C Sr, Segura Nuez JC Sr, Segura Mata
JC Sr (2024) Methods of alignment in total knee arthroplasty, systematic
review. Orthop Rev (Pavia) 16: 117769.

8. MacDessi SJ, Griffiths Jones W, Harris IA, Bellemans ], Chen DB (2021)
Coronal Plane Alignment of the Knee (CPAK) classification. Bone Joint ]
103-B (2): 329-337.

9. Kraus KR, Deckard ER, Buller LT, Meding ]B, Meneghini RM (2025) The
Mark Coventry Award: Does matching the native coronal plane alignment
of the knee improve outcomes in primary total knee arthroplasty? ]
Arthroplasty 40(7S1): S3-S11.

10.Scuderi GR, Delanois R, Mont MA (2024) Challenging the tenets of
mechanical alignment in total knee arthroplasty: A new wave of thought?
] Arthroplasty 39: 855-856.

11. Schiraldi M, Bonzanini G, Chirillo D, De Tullio V (2016) Mechanical and
kinematic alignment in total knee arthroplasty. Ann Transl Med 4 (7):
130.

12. Hirschmann MT, Becker R, Tandogan R, Vendittoli PA, Howell S (2019)
Alignment in TKA: What has been clear is not anymore! Knee Surg
Sports Traumatol Arthrosc 27: 2037-2039.

13.Karasavvidis T, Pagan Moldenhauer CA, Lustig S, Vigdorchik M,
Hirschmann MT (2023) Definitions and consequences of current
alignment techniques and phenotypes in total knee arthroplasty (TKA)
- There is no winner yet. ] Exp Orthop 10(1): 120.

14.Matar HE, Platt SR, Gollish JD, Cameron HU (2020) Overview of
randomized controlled trials in total knee arthroplasty (47,675
patients): What have we learnt? ] Arthroplasty 35: 1729-36. el.

American Journal of Biomedical Science & Research 931


https://pubmed.ncbi.nlm.nih.gov/31445864/
https://pubmed.ncbi.nlm.nih.gov/31445864/
https://pubmed.ncbi.nlm.nih.gov/31445864/
https://pubmed.ncbi.nlm.nih.gov/16967035/
https://pubmed.ncbi.nlm.nih.gov/16967035/
https://pubmed.ncbi.nlm.nih.gov/16967035/
https://pubmed.ncbi.nlm.nih.gov/38058510/
https://pubmed.ncbi.nlm.nih.gov/38058510/
https://pubmed.ncbi.nlm.nih.gov/38058510/
https://pubmed.ncbi.nlm.nih.gov/36252743/
https://pubmed.ncbi.nlm.nih.gov/36252743/
https://pubmed.ncbi.nlm.nih.gov/36252743/
https://pubmed.ncbi.nlm.nih.gov/40628397/
https://pubmed.ncbi.nlm.nih.gov/40628397/
https://pubmed.ncbi.nlm.nih.gov/40628397/
https://pubmed.ncbi.nlm.nih.gov/40628397/
https://pubmed.ncbi.nlm.nih.gov/38827414/
https://pubmed.ncbi.nlm.nih.gov/38827414/
https://pubmed.ncbi.nlm.nih.gov/38827414/
https://pubmed.ncbi.nlm.nih.gov/33517740/
https://pubmed.ncbi.nlm.nih.gov/33517740/
https://pubmed.ncbi.nlm.nih.gov/33517740/
https://pubmed.ncbi.nlm.nih.gov/39956486/
https://pubmed.ncbi.nlm.nih.gov/39956486/
https://pubmed.ncbi.nlm.nih.gov/39956486/
https://pubmed.ncbi.nlm.nih.gov/39956486/
https://pubmed.ncbi.nlm.nih.gov/38360284/
https://pubmed.ncbi.nlm.nih.gov/38360284/
https://pubmed.ncbi.nlm.nih.gov/38360284/
https://pubmed.ncbi.nlm.nih.gov/27162780/
https://pubmed.ncbi.nlm.nih.gov/27162780/
https://pubmed.ncbi.nlm.nih.gov/27162780/
https://pubmed.ncbi.nlm.nih.gov/31190246/
https://pubmed.ncbi.nlm.nih.gov/31190246/
https://pubmed.ncbi.nlm.nih.gov/31190246/
https://pubmed.ncbi.nlm.nih.gov/37991599/
https://pubmed.ncbi.nlm.nih.gov/37991599/
https://pubmed.ncbi.nlm.nih.gov/37991599/
https://pubmed.ncbi.nlm.nih.gov/37991599/

