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ABSTRACT

Objectives: The subvastus approach has the theoretical advantages of protecting the extensor mechanism while
securing the patellar blood supply, enhanced patellofemoral tracking, faster recovery, decreased post-operative
pain, and shortened length of hospital stay at the expense of longer operative and tourniquet times. This study
aimed to evaluate the effect of the subvastus approach on patellofemoral tracking. We hypothesize that being a
more anatomical approach, the subvastus approach may improve patellofemoral tracking intraoperatively and
decrease the necessity to release the lateral retinaculum during total knee replacement (TKR).

Methods: In 54 consecutive cases presented with advanced varus osteoarthritis knee in a high-volume arthroplasty
hospital from January 2022 to April 2022 and scheduled for cemented posterior stabilized TKR, patellofemoral
tracking and the tightness of lateral retinaculum were evaluated intra-operatively all through the whole range of
motion (ROM) of the knee by “No thumb test” and “Vertical patella test” subsequent doing the whole tibial and
femoral bony cuts, proper sizing, completing soft-tissue release and gap balancing, and reaching the full ROM.

Results: The “No thumb test” and “Vertical patella test” were negative in all the patients, and there was no intra-
operative dislocation or subluxation. In addition, there was no need to release the lateral retinaculum in any of
them.

Conclusion: Implementing the subvastus approach during TKR surgeries, with subsequent preservation of the
patellar attachment of the vastus medialis oblique muscle, allows for better tracking of the patella over the femur
during surgery, resulting in a reduction in the necessity of performing lateral retinaculum release intraoperatively.

Keywords: Patellofemoral tracking, Subvastus approach, Total knee arthroplasty, Total knee replacement, Varus
osteoarthritis

INTRODUCTION

Total knee replacement (TKR) is considered a standard solution with good long-term outcomes
for managing end-stage knee osteoarthritis (OA).!'! However, one in five patients is still
dissatisfied with their outcomes following TKR.**! Patellar complications account for 10% of
these poor results.”” Post-operative knee pain, especially anterior knee pain (AKP), remains
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the commonest trigger of patient disappointment following
TKR.

AKP is reported in cases with and without patellar
replacement.”' Hence, whether or not to resurface the
patella remains controversial in TKR.[""*l The exact cause of
AKRP is still not well known, as neither patella denervation nor
patellar replacement can eliminate AKP.'*1¢ Patellofemoral
maltracking is another key player. Patellar tracking can
be affected by many factors, such as the morphology and
alignment of the native patella, surgical technique, implant
design, rotational alignment of tibial and femoral implants,
component positioning, and pre-existing patellar tracking.['7-2!

Therefore, appropriate patellar alignment and tracking are
of ultimate significance in improving the results and patient-
reported outcome measures after TKR.12?! After all, attaining
adequate patellar tracking is crucial while performing TKR.
Any intra-operative patellar-tracking problem noted acts
as a red flag and must prompt the surgeons to re-evaluate
each components position and soft-tissue balance.?”
In literature, multiple intraoperative methods have been
described to evaluate patellofemoral tracking and lateral
retinaculum tightness while performing TKR such as: “No

thumb test,” “Towel clip test” and “Vertical patella test”(*"

Another critical point in this issue is the approach used in
TKR. Various surgical approaches have been described since
the advent of the conventional medial parapatellar approach
in 1874.5%% The subvastus approach - detailed by Erkes in
1929 and popularized by Hofmann et al. in 199154%! - has
the advantages of conserving the quadriceps mechanism and
improving patellar tracking.*¢3)

The purpose of the current work was to evaluate the effects
of using the subvastus approach on patellofemoral tracking.
We hypothesize that, as a more anatomical approach,
the subvastus approach may improve intraoperative
patellofemoral tracking and decrease the need for releasing
lateral retinaculum during TKR.

MATERIALS AND METHODS

In 54 consecutive cases presented with advanced varus
OA knee in a high-volume arthroplasty hospital from
January 2022 to April 2022 and scheduled for cemented
posterior stabilized TKR, patellofemoral tracking and
the tightness of lateral retinaculum were evaluated
intraoperatively all through the whole range of motion
(ROM) of the knee by “No thumb test” and “Vertical patella
test” subsequent doing the whole tibial and femoral bony
cuts, proper sizing, completing soft-tissue release and gap
balancing, and reaching the full ROM. The assessment was
done twice: the first while utilizing trial components and the
second after the cementation of final implants. The patellae
were not resurfaced in any of these cases.

All patients with varus deformities of more than 15°, flexion
deformities of more than 10° and previous knee surgeries
were excluded. Demographic data regarding age, sex, and
body mass index (BMI) were documented. In addition,
data concerning present history and medical co-morbidities
utilizing the American Society of Anesthesiologists (ASA)
physical status were documented. Clinical evaluation was
done for all patients preoperatively. Radiographic evaluation
was done through standing anteroposterior and lateral
radiographs utilizing Thienpont and Parvizi Classification
and Insall-Salvati ratio.*”! Informed consent was attained
from all potential candidates before surgery.

The surgery was performed in accordance with the protocol
for cemented posterior stabilized TKR in our institution. The
entire procedures were performed by one high-volume TKR
surgeon through the same subvastus approach [Figures 1 and
2] and using cemented posterior stabilized TKR “Zimmer
Persona System.”

Through a midline skin incision, full-thickness medial and
lateral flaps are created sharply with careful hemostasis till
exposure of vastus medialis oblique (VMO) muscle insertion.
Using blunt dissection, a finger is placed under the inferior
border of the VMO muscle which is then retracted proximally
and laterally while maintaining its attachment to the patella.
A capsular incision is then made just distal to the VMO muscle,
taking care to leave a cuff of tissue attached to the patella for
closure and not to injure the medial collateral ligament. Synovial
attachments to the undersurface of the quadriceps tendon in
the suprapatellar pouch are released completely from medial
to lateral to allow mobilization of the extensor mechanism. The
release of soft-tissue proximal to the patellar tendon all the way
to the lateral edge of the tibial plateau is performed, including
retropatellar pad fat, intermeniscal ligament, and anterior horn
of the lateral meniscus. The patella can now be subluxed into
the lateral gutter using a 90°-bent Hohman retractor while
flexing the knee with subsequent exposure of the entire joint.

Figure 1: Exposure and arthrotomy.
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medialis oblique muscle.

A measured resection technique was applied with a 9-mm
distal femoral cut, and a 5° valgus angle was performed using
the intramedullary femoral guide. An anterior reference
sizing guide was used to determine the anteroposterior
size of the femoral implant and adjust the external rotation
of femoral components based on the mean rotation of the
trans epicondylar axis and the axis at a right angle to the
Whiteside’s line.

The tibial cuts were performed utilizing the extramedullary
guide with 3° of a posterior tibial slope followed by tibial
component sizing using tibial symmetrical trials. After
performing femoral notch cuts, soft-tissue balancing,
including sequential medial releases, was performed and
then the properly sized trial components were used. In all
patients, the curve-on-curve technique was utilized to adjust
the rotation of the tibial components.

The “No thumb test” was performed by flexing the knee
without applying force by the operator’s thumb to block
lateral patellar subluxation. In cases with proper patellar
tracking, the patella maintains contact with the medial
femoral condyle all through the ROM; any elevation of
the medial edge, subluxation, or dislocation of the patella
represents a positive test.

The “Vertical patella test” was performed using a towel clip
to evert the patella to 90° respecting the femoral component
while the knee is extended and then trying to translate it
medially so that its lateral border passes beyond the middle of
the intercondylar groove of the femoral component while the
patella is in an everted position. A positive test means the
inability to do this.

Data was analyzed using the Statistical Package for the
Social Sciences (SPSS) software, version 25 (SPSS Inc.,
PASW Statistics for Windows version 25. Chicago: SPSS

Table 1: Demographic data and ASA score of the included
patients.

Demographic data and ASA score

Age (years) mean+SD 54.85+3.88
Sex number (%)

Male 14 (25.9)
Female 40 (74.1)
BMI (kg/m?) mean+SD 30.12+3.92

ASA score number (%)
1 27 (50)
2 21(38.9)
3 6 (11.1)

BMI: Body mass index, ASA: American Society of Anesthesiologists,
SD: Standard deviation

Table 2: Clinical evaluation of the included patients.

Clinical evaluation Number Percentage
Varus deformity (degrees)

5 29 53.7

10 19 35.2

15 6 11.1
Flexion deformity (degrees)

0 10 18.5

5 35 64.8

10 9 16.7

Table 3: Radiographic evaluation of the included patients.
Radiographic evaluation

Thienpont and Parvizi classification: 7 (%)

IA - AMOA 15 (27.8)
IA - PMOA 29 (53.7)
IA - Fixed varus without lateral laxity 6(11.1)
IA - Fixed varus with lateral laxity 4(7.4)
Insall-Salvati ratio (Mean+SD) 1.17+£0.15

IA: Intra-articular, AMOA: Anteromedial osteoarthritis,
PMOA: Posteromedial osteoarthritis, SD: Standard deviation

Inc.,). The description of qualitative data was in numbers
and percentages and that of quantitative data was in median
(minimum and maximum) for non-normally distributed
data and mean + Standard deviation for normally distributed
data following the evaluation of normality utilizing the
Kolmogorov-Smirnov test. The judgment of the significance
of the results obtained was calculated at the (0.05) level.

RESULTS

The current study included 40 females (74%) and 14 males
(26%). Their mean age was 54.85 + 3.88 years, and their
mean BMI was 30.1 + 3.9 kg/m? Details of demographic
data and ASA score are listed in Table 1. The mean varus
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Table 4: Sizes of the implant used in the current study.

Implant size Number Percentage
Femoral component
D 17 31.5
E 20 37
F 9 16.7
G 8 14.8
Articular surface
10 28 51.8
12 23 42.6
14 3 5.6
Tibial component
2 4 7.4
3 15 27.8
4 18 33.3
5 14 259
Stem extension 9 16.7

deformity of the included cases was 7.9° £ 3.5 and the mean
flexion deformity was 4.9° + 3. Details of clinical evaluation
are documented in Table 2. The mean Insall-Salvati ratio
of the included cases was 1.17 £ 0.15 and data regarding
radiographic evaluation are summarized in Table 3.

The “No thumb test” and “Vertical patella test” were negative
in all the patients with no intraoperative dislocation or
subluxation. In addition, the release of lateral retinaculum
was not needed in any of them. The mean operative time
was 102.8 + 13.1 min. The details of the implant sizes are
summarized in Table 4.

DISCUSSION

Adequate patellofemoral tracking and precise component
alignment are the core points of TKR to achieve a well-
functioning knee with high patient satisfaction.?! Patellar
maltracking causes multiple complications ranging from AKP,
restricted ROM, and instability up to frank dislocation.*’!

In literature, multiple intraoperative methods have been
described to evaluate patellar tracking as well as lateral
retinaculum tightness while performing TKR, such as the
“No thumb test” and “Towel clip test”.

Lately, Goyal et al. proposed another test, the “Vertical patella
test” A reliable and simple method was to evaluate lateral
retinaculum tightness and assess patellar tracking. They
found a high correlation between the “Vertical patella test”
and the “Towel clip test” where the “Vertical patella test” was
positive in 86% of cases with positive “Towel clip test” In
addition, they concluded that the “Vertical patella test”
may be more specific and should be used in addition to the
currently used “No thumb” and “Towel clip” tests.*?

In a study by Verma and Lalchandani on 100 consecutive
primary TKAs utilizing posterior stabilized implants,

the “Towel clip test” and “Vertical patella test” were
positive in 8 and 10 cases, respectively. They documented
a good correlation between the results of both tests and
recommended their use intraoperatively, as the “Vertical
patella test” validates the results of the “Towel clip test” and
gives more confidence to surgeons about patellar tracking
and the need for lateral retinacular release.”*"

As regard the approach, the subvastus approach has the
benefits of preserving the quadriceps mechanism with
conservation of the blood supply of the patella, better
patellofemoral tracking, faster recovery, reduced post-
operative pain, and shorter hospital stays with early
mobilization at the expense of longer operative and
tourniquet times and bounded exposure when utilized for
complex cases.*¢>]

Lateral retinacular release represents one of many well-
described options for dealing with patellofemoral maltracking
during surgery. The literature has documented it as being
utilized in 3.8-45% of cases undergoing TKR.®! However,
this release could precipitate a wide range of complications,
including attenuation of patellar blood supply,**! wound
healing problems,®! and symptomatic subluxation of the
soft-tissue defect over the femoral component.“*! In addition,
it may be associated with increased blood loss and wound
healing complications.”® Accordingly, with these possible
problems, decreasing the need and knowing the appropriate
indications for such release are critical. In the current study,
lateral retinaculum release was not needed in any case with
proper intraoperative patellar tracking in all patients.

In 200 consecutive primary TKRs, Archibek et al. reported
a positive “No thumb test” and a positive “Towel clip test”
in 39% and 6.5% of cases, respectively. They concluded
that the “No thumb test” had a high rate of false positives
that overpredict the need for retinacular release. They
recommended using the “Towel clip test” to determine the
necessity for the lateral retinaculum release.”! In another
study by Laskin, utilizing the “Towel clip test,” the lateral
retinaculum release rate was 6% in 178 cases."®! In addition,
Fetto et al. reported a reduction in the lateral retinaculum
release rate after using an electronic pressure sensing
instrument for soft-tissue balancing in 99 TKRs, compared
with 100 cases before its use.”!

On the contrary, the current study showed a negative “No
thumb test” in addition to the “Vertical patella test” in all
patients with no need for the use of the “Towel clip test” This
work had more than a few limitations. Aside from the small
sample size, valgus knees were not included, as the soft-tissue
procedures and cases with severe varus or flexion deformities
were completely different. We believe that balancing these
cases will affect our evaluation of the efficacy of maintaining
the VMO muscle attachment to the patella in normalizing
patellar tracking. Another limitation is the absence of clinical
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correlation, as this was an intra-operative study without
post-operative follow-up, and other studies should cover this
point.

CONCLUSION

As the latest literature has not added any notable change to
modify current clinical practice in improving patellofemoral
tracking after TKR, we believe that conserving the VMO
muscle attachment to the patella by utilizing the subvastus
approach betters the intraoperative — and consequently the
post-operative — patellofemoral tracking and diminishes the
necessity to release the lateral patellar retinaculum in TKR
surgeries.

RECOMMENDATIONS

Considering the study’s findings, the subvastus approach
may improve patellofemoral tracking and patient satisfaction
while avoiding the hazards of performing lateral retinacular
release. Further research is encouraged to investigate the
patellofemoral kinematics with different knee prosthesis
designs for refining approaches and follow-up of clinical
outcomes.
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