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Minimally Invasive Total Knee Arthroplasty
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Objective: To examine the clinical outcome of minisubvastus approach, a true quadriceps- sparing approach
for minimally invasive knee arthroplasty.

Material and Method: Between January 2005 and January 2008, 398 knees were included in this study. We
evaluated the results of primary total knee arthroplasties performed with minisubvastus approach in patients
at a minimum 1-year follow-up period. A retrospective review of the patient medical records was used.
Results: The mean wound length was 11 centimeters and mean blood loss was about 478 milliliters. An
average total operative time was 112 minutes. The mean femorotibial angle was corrected from 8 degrees
varus preoperatively to 4 degrees valgus postoperatively. Pain assessed by WOMAC score was much improved

as the mean score decreased from 50.84 at preoperative to 26.81 at one-year postoperative period.
Conclusion: Minisubvastus arthroplasty is effective and can be performed in almost of knee deformities.
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Since the Total Condylar knee was first
implanted in 1973®, total knee arthroplasty (TKA) has
been the standard treatment for severe arthritis of the
knee. Historically, most of surgeons did midline 20-25
cm skin incision and medial parapatellar approach.
Following minimally invasive surgery for unicondylar
knee arthroplasty by Repicci® in early 1990s, Tria and
Coon® introduced minimal incision TKA in 2001. The
minimal incision approach is less invasive, which
minimizes soft tissue dissection, but can be converted
to a standard approach if necessary. The concept of
minimally invasive surgery includes patient selection,
surgical technique, and implant design®®. The patient
should be of less severe deformity. Surgical techniques
include reduced incision, non-everted patella, in situ
bone cut, no joint dislocation, mobile skin window,
downsized instrumentation and quadriceps-sparing
approach. A number of surgical approaches for
minimal incision surgery TKA have been proposed
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such as minimidvastus, minisubvastus, and quadriceps-
sparing.

Quadriceps-sparing approach is the minimally
invasive TKA, in which the quadriceps muscle on the
front of the thigh is not cut. Pagnano and colleagues
reported the inferior edge of the vastus medialis
obliquus inserted at or near the midpole of the patella®®.
Thus, in the quadriceps-sparing approach, the capsular
incision should not be extended proximal more than
the midpole of the patella. The subvastus approach
and its modifications are the true quadriceps-sparing
approaches.

The subvastus approach has been originally
described in German literature by Erkes in 1929¢9, A
modified version was re-introduced in English language
by Hofmann in 19912, A so-called “minisubvastus
approach” was defined as short skin incision, short
capsular incision and the vastus medialis obliquus
muscle complete intact. The subvastus approach to
the knee joint has been recommended as an alternative
option to traditional approaches which involve a large
anthrotomy with partial division of the quadriceps
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mechanism. As reported in several studies, the sub-
vastus approach offers the advantage of preserving
the extensor mechanism®?4, In Police General Hospital,
the subvastus approach for the TKA has performed
since 2000 and changed to minisubvastus approach in
2004, due to the benefit in improved outcomes and
widespread use of the minimally invasive surgery in
recent years. Thus, the objective of this study was to
evaluate the intraoperative and postoperative clinical
outcome of these two techniques.

Material and Method

The study was a retrospective patients’ chart
review at the Police General Hospital. Approval was
obtained from the Institution Review Board. Patients
with no neuromuscular disease that could be disturb
their rehabilitation who underwent minisubvastus
TKA between January 2005 and January 2008 and have
follow-up data not less than 1 year were included in the
analysis. Other inclusion criteria were related to details
of minisubvastus TKA that had to follow the full Police
General Hospital minisubvastus total knee replacement
protocol in which performed at a single knee surgery in
one admission. We excluded the revision TKA.

In total, there were 517 arthroplasties using
minimally invasive techniques in 459 patients with
using the mini-subvastus approach. According to the
inclusion criteria, there were 398 arthroplasties that
had complete medical records including radiographs.
Demographic data of these patients were presented
in Table 1. From these patients, the mean age of the
patients was 69 years (59-79 years). Sixty of them were
males and 338 were females. The mean BMI was 24.8
kg/m? (22.1-32.0). Primary osteoarthritis was found
in majority of patients (387) and only 11 of them were
diagnosed with rheumatoid arthritis.

The preoperative protocol included medical
clearance by internist, discontinuity of anticoagulant
and antiplatelet and participation in education
program for TKA. Epidural spinal anesthetic technique
was performed and tourniquet was used to control

bleeding in all cases. Minisubvastus was done by skin
incision at medial to the patella by approximately 8 to
12 centimeters in length. Capsular incision was done
along the border of the patella and vastus medialis
obliquus muscle. The patella was laterally retracted
and the muscle was bluntly dissected proximally in case
of the difficult exposure. Bone cut could be done
through a mobile window using small instruments.
Fixed-bearing total knee implant was used in all knees.
Multimodal postoperative pain control was used
including local marcaine skin injection, oral pain
killer, and epidural morphine. Gradual muscle exercise
on ankle, leg and knee were practiced as tolerated.
Discharge criteria included sufficient wound healing,
minimal pain on walking independently with walking
aid, and knee flexion to approximately 90 degrees.
Preoperative, intraoperative, and postoperative data
were evaluated.

The mean preoperative parameters, including
hematocrit level and WOMAC (Western Ontario
and McMaster Universities) scores, and theirs post-
operative were compared with use of one-way ANOVA
test. A p-value of less than 0.05 was considered
significant. Analyzed were performed using SPSS
for Windows statistical package (Version X; SPSS,
Chicago, IL).

Results

Table 2 showed the clinical assessment of
key parameters in studied patients. There was no
significant difference in hematocrit level between
preoperative and postoperative TKA (preoperative
Hct = 35.39% vs. postoperative Het = 31.08%; p =0.105).
The mean tourniquet time was 92 minutes. The average
of operating time was 112 minutes. Mean blood loss
collected in the drain was 478 ml. The mean visual
analogue scale (VAS) of pain on the first postoperative
day was 6.45. Mean length of stay was 6 days. An
average preoperative femorotibial and postoperative
femorotibial angle was 8 degrees varus and 4 degrees
valgus respectively. The mean tibial varus angle was

Table 1. Demographic data (left:right, 198:200) (mean + standard deviation)

Sex Male (n = 60)*

Female (n = 338)* Total (n = 398)*

Age
BMI

68.8 + 6.3 (61,78)
25.7 + 5.9 (23.4-32.0)

68.9 + 5.7 (59, 79)
24.8+7.9 (22.1,30.1)

68.9 + 5.8 (59, 79)
24.8 + 4.1 (22.1, 32.0)

* The values are given as the number of patients
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Table 2. Clinical assessment of minisubvastus TKA

Parameter Mean SD Min Max p-value*
Hct pre-op 35.39 2.24 31 45 0.105
Hct post-op 31.08 2.59 26 38 0.105
Blood loss (mL) 478.10 66.82 350 870

Tourniquet time (min) 92 0.08 81 112

Op time (min) 112 0.10 108 127

Length of stay (day) 6 0.75 4 10

Incision length (cm) 11.13 1.37 8 14

Flexion at 1 year (degree) 129.6 10.8 90 138

Hct pre-op = preoperative hematocrit, Hct post-op = post-operative hematocrit, Op time = total operative time

* Statistically significant (p < 0.05)

Table 3. WOMAC score

Time Mean SD Min Max
Pre-op 50.84 1.06 34 68
Post-op 2 wks 43.21 121 20 63
Post-op 24 wks 29.76 0.93 15 46
Post-op 1 yr 26.81 0.8 14 43

Pre-op = pre-operation, post-op = postoperative week

1.38 degrees. The ratio of non-outlier was 85 percent
where 3 degrees was the upper limit. Mean knee
flexion at one year at post-operation ranged from 100
t0 129.6 degrees.

The WOMAC (Western Ontario and
McMaster Universities) scores were evaluated at
preoperative day, 2™ week, 24" week, and 1-year after
operation. The mean WOMAC were 50.84, 43.21, 29.76
and 26.81 at these collecting data timepoints (Table 3).
Comparison of mean preoperative and those of
postoperative WOMAC score was shown in Fig. 2.
The preoperative WOMAC score was significant
greater than all WOMAC scores (p = 0.00001) at post-
operation. We found 3 cases with deep vein thrombosis
and one case with deep infection, they were
successfully treated with chemotherapy for deep vein
thrombosis and with two-stage reimplantation for deep
infection.

Discussion

In Police General Hospital, the subvastus
approach to the knee joint has been used since 2000
and changed to minisubvastus approach in 2004.
According to the mobile window technique, new
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Fig. 1 Minisubvastus exposure (left) and completion of

arthroplasty (right)
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Fig. 2 Comparison of WOMAC score at pre-operative
and post-operative period

smaller instruments, development of surgical technique,
and the accumulation of more experience, we performed
knee arthroplasty with the minisubvastus approach
in all patients except in the revision of TKAs. Similarly
to other surgical procedures, the patient selection is
paramount to success and not all patients are clinically
eligible for this approach. Obesity (weight > 200 Ibs)
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and revision surgery were contraindications for the
minisubvastus approach due to limited exposure®?,
However, from our experiences, the indications can be
expanded. Thus, we have also applied this approach
to treatment of these patients, who have severe
deformity and got previous knee surgery. In patients
expected having difficult exposure during surgery, the
extended skin incision and dissected proximal origin of
the vastus medialis obliquus were done to gain wide
exposure and to decrease muscle contusion during
traction of the muscle laterally.

Many studies demonstrated significantly
superior benefits of this approach in patients over
traditional approaches. These included more rapid
recovery time, better preservation of peripatellar
vascularity. In addition, its advantages included the
reduction of blood loss, postoperative pain, need for
lateral release, quadriceps scar tissue formation, and
length of hospitalization®>%, Still this technique
has some drawbacks including limited exposure and
injured vastus medialis muscle.

Considering the blood loss reported in this
study, the average blood loss, 478 mL, should be
less than any exposure due to no muscle incision.
However, our result was comparable to a previous study
in 136 consecutive minimally invasive TKAs which was
470 mL®9, Bleeding may be due not only to the exposure
technique, but also was related to the uncovered bony
surface of the implant and medullary-drilled hole of
the femur. Operation time gradually shortened in the
past five years, but prolonged operation time was still
observed in some cases due to large muscular mass of
the thigh, severe deformity, and/or obesity of patients.
The average wound length was 11 cm, but close to 8
cm in new arthroplasties. Average wound length was
shorter in later cases. We expected that this is due to
our learning experiences in previous cases. The cases
with diffulty of persistently particular were of patella
baja, particularly in previous knee surgery.

Regardless of prolonged hospitalization, all
patients were able to walk with walking aids, flex and
maintain the knee at more than 90 degrees, and then
can be discharged on the fourth postoperative day.
The mean femorotibial angle was corrected from 8
degrees varus preoperatively to 4 degrees valgus post-
operatively and no early arthroplasties were revised
from mechanical failure. The rate of complications found
in the present study (3 cases), deep vein thrombosis
(2 cases) and deep infection (1 case), was less than
the range of general incidence after primary TKA
(1_2%)(17,18)_
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Conclusion

The minisubvastus approach was found
effective and safe. When surgeon was customized to
the minisubvastus approach and used new smaller
instrument, they were able to reduce the incision length,
soft tissue striping and improve functional result.
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