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Abstract
Choices for a limited approach to total knee arthroplasty

(TKA) now include the mini-arthrotomy, the mini-midvastus,
the subvastus, and the quadriceps-sparing technique. These
newer approaches suggest use of modified instruments at
least smaller in overall size; call for early ambulation and
range of motion with modified pain management protocols;
demonstrate improved early recovery of the knee; and lead
to less visualization and can contribute to an increase in
outliers. Use of navigation for TKA remains controversial.
Prophylaxis against deep venous thrombosis is necessary
and is used at the discretion of the operating surgeon.
Complications are sometimes higher with these approaches,
and patient preference and choice of surgical technique are
extremely important. Minimally invasive surgery approaches
are still evolving for TKA, and long-term results are not avail-
able. These techniques are certainly not for all patients or all
surgeons, and the indications are still being developed.

tandard total knee arthroplasty (TKA) has been

evolving since it was introduced in 1974.'? The

techniques of balancing ligaments, equalizing flex-

ion-extension gaps, and adjusting overall alignment

have been perfected so that now the long-term results
are very satisfactory, and follow-up studies are approaching 20
years.>® Minimally invasive surgery (MIS) for knee arthroplas-
ty began in the mid-1990s. Repicci’s work with unicondylar
knee replacement spurred further interest in both the limited
surgical approach and in partial knee arthroplasty.!° The logi-
cal extension of his work was to apply MIS principles to TKA.
Some investigators implanted knee replacements using limited
surgical approaches over the past 20 years, but no techniques
survived the test of time or replaced the standard procedure.
With the establishment of MIS techniques for unicondylar sur-
gery, it became easier to develop approaches for TKA.
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Surgical Approaches

The choices for a limited approach to TKA now include the
mini-arthrotomy,'" the mini-midvastus,'? the subvastus,!**
and the quadriceps-sparing technique.'>!” All these newer
approaches suggest use of modified instruments at least smaller
in overall size.'® Instrument modifications have generated
some controversy and introduce new variables into the surgical
procedure. During adoption of the instruments, there is a learn-
ing curve that can lead to a compromise in clinical results.'**

The mini-arthrotomy approach is a modification of the
original standard approach with alimited, 3- to4-cm incision into
the quadriceps tendon.'" This approach can lead to less
bleeding but does not change the immediate postoperative
recovery. Most instruments for this technique are of a standard
design, only decreased in overall size. Adopting this approach
is not difficult, and the approach appears not to affect alignment
of the prosthesis. Long-term results should not be significantly
different with this technique.

The mini-midvastus approach is probably the most popular
limited approach to TKA because it is not difficult to perform,
and it favors a smaller incision. Results reported in the literature
support good alignment and improved early recovery.'> The
instruments are not radically different, and most surgeons are
familiar with them.

The subvastus approach was described in the early 1990s
and modified over the past 2 to 3 years to accommodate
a smaller incision.'*'* This approach does not incise the
quadriceps tendon or the vastus medialis muscle and does
not divide the insertion of the vastus medialis into the medial
aspect of the patella. The subvastus approach truly spares the
quadriceps mechanism; however, it is more difficult to perform
than the mini-midvastus approach and can lead to an occasional
hematoma of the thigh if the release of the vastus medialis is
extended too far proximally.

The quadriceps -sparing technique (limited medial approach)
was developed during the period from 2001 to 2002 as
a modification of the MIS unicondylar approach that had
been popularized by Repicci.’ It initially required instrument
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modifications to accommodate the limited incision and was
a more difficult technique to adopt. Published results show
better early recovery, but prosthesis alignment is more difficult,
and there are more outliers with this technique.'® Recent
advances have included a return to more standard instruments,
better techniques for surgical exposure, and the addition of
navigational referencing.

Limited Medial Approach

The limited medial approach uses a curvilinear medial incision
from the superior pole of the patella to the tibial joint line. The
capsule is opened parallel to the skin incision. The knee is
placed in extension, and the posterior surface of the patella is
removed either with a guide or a free hand. The patella is turned
to a 90° angle but cannot be everted at this point.

A modified intramedullary instrument is used to cut the
anterior and distal femur, and a standard cutting block is
used to complete the femoral finishing. The extramedullary
tibial guide that fits into the limited incision allows standard
resection of the proximal tibia.

The flexion and extension gaps are then balanced, and the
tibial and patellar surfaces are finished. The trial components
are inserted, and knee range of motion and balance are
confirmed. Modified MIS components are helpful because
of the decreased size, but they are not required to complete
the operation. The components are cemented sequentially,
and the wound is closed in the standard manner.

Navigational Support

Use of navigation for TKA remains controversial. Many
articles indicate that accuracy increases with use of computer
support.?'?2 However, navigation increases expense; it requires
more operating-room time, and there is a learning curve with its
use. Line-of-sight technology appears to be the most accurate.

The percutaneous pins used for the arrays often interfere with
the exposure and can lead to fracture of the bone or infection.
New plates have been designed (Smith & Nephew, Memphis,
Tenn) that can be attached to the medial femur and the medial
tibia within the surgical field to eliminate the percutaneous
pins while permitting line-of-sight technology.

Postoperative Management

All of these techniques call for early ambulation and range of
motion with modified pain management protocols. Prophylaxis
against deep venous thrombosis is necessary and is used at the
discretion of the operating surgeon. The author presently uses
an enoxaparin protocol with Doppler ultrasound surveillance;
however, this may be changed on the basis of the American
Academy of Orthopaedic Surgeons (AAOS) guidelines
introduced in May 2007.

Results

All of these techniques demonstrate improved early
recovery of the knee. Complications are sometimes higher
with these approaches, and patient preference and choice
of surgical technique are extremely important. Limited
approaches lead to less visualization and can contribute to
an increase in outliers.

Conclusion

The MIS approaches are still evolving for TKA, and long-
term results are not available. These techniques are certainly
not for all patients or all surgeons, and the indications are
still being developed.

Author’s Disclosure Statement
Dr. Tria wishes to note he is a consultant for Smith & Nephew
Orthopaedics and he receives royalties from Zimmer, Inc.

References

1. Insall J, Ranawat C, Scott WN, Walker P. Total condylar knee replacement.
Preliminary report. Clin Orthop. 1976;120:149-154.

2. [InsallJ, Tria A, Scott W. The total condylar knee prosthesis. The first five years.
Clin Orthop. 1979;145:68-77.

3. Colizza W, Insall J, Scuderi G. The posterior stabilized total knee prosthesis.
Assessment of polyethylene damage and osteolysis after a ten year minimum
follow-up. J Bone Joint Surg Am. 1995;77:1716-1720.

4. Malkani AL, Rand JA, Bryan RS, Wallrichs SL. Total knee arthroplasty with the
kinematic condylar prosthesis. A ten-year follow-up study. J Bone Joint Surg
Am. 1995;77:423-431.

5. Ranawat C, Flynn W, Saddler S, Hansraj K, Maynard M. Long-term results of
the total condylar knee arthroplasty. A 15-year survivorship study. Clin Orthop.
1993;286:96-102.

6. Ritter MA, Herbst SA, Keating EM, Faris PM, Meding JB. Long term
survivorship analysis of a posterior cruciate retaining total condylar total knee
arthroplasty. Clin Orthop. 1994;309:136-145.

7. Scott RD, Volatile TB. 12 years experience with posterior cruciate retaining total
knee arthroplasty. Clin Orthop. 1986;205:100-107.

8. Stern S, Insall J, Posterior stabilized prosthesis. Results after follow-up of nine
to twelve years. J Bone Joint Surg Am. 1992;74:980-986.

9. Repicci JA, Eberle RW. Minimally invasive surgical technique for unicondylar
knee arthroplasty. J South Orthop Assoc. 1999;8:20-27.

10. Romanowski MR, Repicci JA. Minimally invasive unicondylar arthroplasty:
eight-year follow-up. J Knee Surg. 2002;15:17-22.

11. Tenholder M, Clarke HD, Scuderi GR. Minimal-incision total knee arthroplasty:
the early clinical experience. Clin Orthop. 2005;440:67-76.

12. Laskin RS, Beksac B, Phongkukakorn A, et al. Minimally invasive total knee
replacement through a mini-midvastus incision: an outcome study. Clin Orthop.
2004;428:774-781.

13. Hoffman AA, Plaster RI, Murdock LE. Subvastus (Southern) approach for
primary total knee arthroplasty. Clin Orthop. 1991;269:70-77.

14. Pagnano MW, Meneghini RM. Minimally invasive total knee arthroplasty
with an optimized subvastus approach. J Arthroplasty. 2006;21(suppl
1):22-26.

15. Alan RK, Tria AJ. MIS quadriceps sparing total knee arthroplasty using the
posterior stabilized TKA design. Am J Knee Surg. 2006;19:71-76.

16. Chen AF, Alan RK, Redziniak DE, Tria AJ. Quadriceps sparing total knee
arthroplasty: initial experience with two to four year results. J Bone Joint Surg
Br.2006;88:1448-1453.

17. Tria AJ Jr, Coon TM. Minimal incision TKA: early experience. Clin Orthop.
2003;416:185-190.

18. Tria AJ. MIS TKA—the importance of instrumentation. Orthop Clin North Am.
2004;35:227-234.

19. Boerger TO, Aglietti P, Mondanelli N, Sensi L. Mini-subvastus versus medial
parapatellar approach in total knee arthroplasty. Clin Orthop. 2005;440:82-87.

20. Dalury DF, Dennis DA. Mini-incision total knee arthroplasty can increase risk
of component malalignment. Clin Orthop. 2005;440:77-81.

21. Bolognesi M, Hofmann A. Computer navigation versus standard instrumentation
for TKA: a single-surgeon experience. Clin Orthop. 2005;440:162-169.

22. Pitto RP, Graydon AJ, Bradley L, Malak SF, Walker CG, Anderson IA. Accuracy of
a computer-assisted navigation system for total knee replacement. J Bone Joint Surg
Br. 2006;88:601-605.

A SUPPLEMENT TO THE AMERICAN JOURNAL OF ORTHOPEDICS®  September 2007 7



