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Comparing the Subvastus and Medial Parapatellar Approaches in Total
Knee Arthroplasty

Parin Shah', Ravindra Singh', Pawan Kumar Shanwal’, Deependra Kumar Yadav', Rishabh Jain'

Learning Point of the Article:
In primary total knee arthroplasty for osteoarthritis, the subvastus approach enables faster early post-operative recovery, particularly quicker
return of quadriceps function compared to the medial parapatellar approach, while achieving similar long-term outcomes. Preserving the
extensor mechanism and pre-operative quadriceps strength play a crucial role in enhancing early rehabilitation and reducing hospital stay.

Introduction: Knee osteoarthritis (OA) is a common cause of pain and disability in the elderly, for which total knee arthroplasty (TKA) is an
effective treatment. The medial parapatellar approach is widely used but may impair patellar blood supply and delay quadriceps recovery. The
subvastus (SV) approach has been introduced to preserve the extensor mechanism and potentially allow faster post-operative rehabilitation.
This study compares the SV and medial parapatellar approachesin primary TKA, focusing on early recovery of quadriceps function.

Objective: This study aims to evaluate and compare the SV and medial parapatellar approaches for total knee replacement (TKR) in patients
with OA atatertiary care center, focusing on the time required for post-operative recovery of quadriceps function.

Materials and Methods: We conducted a retrospective review of medical records from 200 patients with OA who underwent TKR at a tertiary
care hospital between January 2024 and December 202S. Patients were categorized into two groups: Group A underwent TKR using the SV
approach, while Group B received TKR through the medial parapatellar approach. Pre-operative data, including quadriceps strength, body mass
index, and baseline demographic characteristics, were collected from initial workup notes. Demographic data of all the patients were described in
Table. Starting from the 1st post-operative day, the time to the first unassisted straight leg raise was recorded as the primary measure of
quadriceps function. The collected data were then analyzed to assess post-operative quadricepsrecovery.

Results: The SV approach was associated with faster recovery of quadriceps function compared to the medial parapatellar approach. Patients in
their sixties experienced the most significant improvement. In addition, pre-operative quadriceps strength was found to play a key role in post-
operative muscle recovery.

Conclusion: The SV approach in TKA promotes faster early recovery, including quicker quadriceps function, less pain, earlier range of motion,
and shorter hospital stays compared to the medial parapatellar approach. Long-term functional outcomes are similar between the two
techniques. Although technically more demanding, the SV approachis asafe and effective option that enhances early rehabilitation.

Keywords: Totalknee arthroplasty, subvastus approach, medial parapatellar approach, quadriceps recovery, post-operative rehabilitation.

Introduction intheelderly [1].

Knee osteoarthritis (OA) is a major public health concernanda OA of the hip orknee presents similarly in both men and women.
primary cause of functional disability and reduced quality of life Patients with advanced OA commonly experience persistent
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joint pain, difficulty in walking, and discomfort that worsens
with weight-bearing activities. Radiographic findings often
reveal joint space narrowing and osteophyte formation. Total
knee arthroplasty (TKA) is an effective surgical intervention
for managing severe degeneration of the kneejoint [2].

Over the past 30 years, TKA hasbecome increasingly common.
The most frequently used approach for primary TKA involves
an anterior midline skin incision combined with a medial
parapatellar arthrotomy. In cases requiring patellar
subluxation, part of the quadriceps tendon is included in the
incision to gain joint access. However, incisions close to the
patella can compromise its blood supply, potentially leading to
anterior knee pain or even patellar fracture [3,4,5,6]. To
address these issues, alternative surgical exposures have been
developed to reduce patellofemoral complications and
promote faster recovery of quadriceps function after surgery.

Moreover, to avoid these defects, the subvastus (SV) approach
and the mid-vastus approach have been introduced in TKA. In
terms of subluxing the extensor mechanism laterally for knee
exposure, the SV (“Southern”) technique varies from the
medial parapatellar technique.

The SV approach was described by Hofmann etal.in 1991 7],
and more and more surgeons have emphasized the potential
benefit of this approach, as this approach keeps the extensor
mechanism intact, damages less blood supply of the patella,

(b)

Image a is showing incision of medial parapatellar approach and
Image b is showing incision of subvastus approach

Figure 1: (aandb) The medial parapatellarapproach and subvastusapproach.

which results in less pain in the early post-operative period, and
achieves early rehabilitation [8,9]. Leave the extensor
mechanism intact, according to proponents, results in faster
restoration of quadriceps strength, retains greater vascularity in
the patella, increases patient satisfaction while reducing post-
operative pain, and. The exposure may be reduced compared to
the medial parapatellar approach, especially in obese
individuals and those who have had previous knee procedures.
Factors, such as obesity, muscle bulk, and contractures around
the knee, are also known to make the SV approach technically
more difficult [10,11].

The goal of this study is to compare the SV technique to the
usual medial parapatellar technique for total knee replacement
(TKR) in patients with OA who present to a tertiary care center
based on quadriceps functionrecoveryin days.

Materials and Methods

This retrospective comparative study was conducted at
Teerthanker Mahaveer Institute of Medical Sciences and
Research Centre, where medical records of patients who
underwent TKR between January 2024 and December 2025
were reviewed. Patients aged 40-80 years, of either gender,
with a body mass index between 18.5 and 40 kg/m2 and
diagnosed with OA requiring primary TKR were included in
the study, while patients with ischemic heart disease and an
ejection fraction of <30% or with incomplete
records were excluded.

After applying the eligibility criteria, a total of 200
patients were included and divided equally into two
groups of 100 each based on the surgical approach
used: Group A comprised patients who underwent
the medial parapatellar approach, and Group B
comprised patients who underwent the SV
approach.

Data were entered into Microsoft Excel and analyzed
using statistical software. Continuous variables were
tested for normality using the Shapiro-Wilk test and
expressed as mean * standard deviation or median
(interquartile range) as appropriate, while
categorical variables were presented as frequencies
and percentages. Group comparisons were
performed using the independent t-test or Mann-
Whitney U test for continuous variables and the chi-
square or Fisher’s exact test for categorical variables.
Multivariate linear and logistic regression analyses
were conducted to adjust for confounders. AP < 0.05
was considered statistically significant. Data were
anonymized, and institutional ethical approval was
obtained before the study.
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Surgicalapproaches
Group A: Medial parapatellar approach

The medial parapatellar approach is the conventional and most
commonly used technique in TKA. It involves a midline skin
incision and amedial arthrotomy extending into the quadriceps
tendon to allow patellar eversion and wide exposure of the joint.
This approach provides excellent visualization and is
technically straightforward, making it suitable for most patients.
However, it involves splitting the quadriceps tendon, which may
lead to greater early post-operative pain and slightly delayed
recovery of quadriceps function compared to muscle-sparing
approaches.

Group B: SVapproach

The SV (Southern) approach is a muscle-sparing technique
used in TKA in which the surgeon accesses the knee joint by
lifting the vastus medialis muscle without cutting the
quadriceps tendon. The extensor mechanism remains intact,
and the patellais displaced laterally without disrupting its blood
supply. This approach aims to preserve quadriceps strength,
reduce post-operative pain, and promote faster early
rehabilitation. However, it can be technically more demanding,
especially in obese patients or those with bulky

Length ofthe hospital stay

Inthe SV approach group, patient days to SLR are less compared
to the medial parapatellar approach, and ROM is achieved
earlier in a satisfactory range in the subvastus group. Hence, the
length of hospital stay is less in the SV group, and the post-
operative infection ratio is less compared to the other group.

Post-operative knee flexion and extension

The 1st week of the post-operative period extension is more
achieved, and it is less painful and more comfortable in the SV
approach group as compared to the medial parapatellar
approach.

Knee flexion was assessed at different intervals after the
operation. Accordingly, we compared the results for
measurements available within 1 week and 6 weeks post-
operatively. If more than one measurement was performed in
the 1st week after the operation, the latest was considered for
the analysis, and in the SV group, itis more than compared to the
medial parapatellarapproach.

Post-operative painscore

SV appeared to provide an early benefit to knee arthroplasty

musculature or severe deformity.

Skinincisions of bothapproachisshownin Fig. 1.

Demographic

Table 1: Demographic data

Medial parapatellar Subvastus

Total
data approach approach ofa
Results Age
The outcome was assessed using a pre-specified protocol, 40-50 years 7 8
. . . . . 50-60 years 34 27
including the duration of surgery, days to straight leg raise
. . . 60-70 years 48 56
(SLR), post-operative pain scores, length of hospital stay,
. . . 70-80 years 11 9
post-operative knee flexion, and post-operative knee
. Mean 60.544+4.65 62.34+3.47
functional outcome score.
Gender
Male 64 59
Duration of surgery Female 36 41
The duration of surgery was almost the same for both | Body mass index 30.84+2.24 31.07+1.38
groups, the medial parapatellarand SV groups. Side of surgery
Right 54 56
DavstoSLR Left 46 44
aysto Preoperative quadriceps strength
The data clearly show that patients in the SV approach had MRC 4 37 38
faster recovery of SLR, indicating that the surgery spared MRC 5 63 62
the quadriceps. Those in the SV approach recovered 0.47 [Comorbidities
days faster in SLR than patients in the medial parapatellar None 86 83
approach. The gender and side of TKR of the patients IHD 3 5
didn’t show any statistical significance on SLR in our HTN 11 12
analysis of the collected patient data. Mean days through Total 100 100 200
bothapproaches are shown in Table 1&2. IHD: Ischemic heart disease, HTN: Hypertension
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Table 2: The mean days to straight leg raise

The mean days to Medial parapatellar Subvastus

straight leg raise approach approach
Mean (days) 3.04 2.57
Total patients 100 100

patients in the post-operative period, as seen by significantly
reduced pain medication dosages utilized in the SV approach
group during the first 48 h. SLR might be completed in
substantiallyless time by the SV group. Patients who had the SV
technique required 40% less post-operative pain medication
than those who had the traditional medial parapatellar
technique. Pain was also assessed at different intervals after the
operation in each study. The visual analogue score is lower in
the SV group (less painful) as compared to the other group
(more painful).

Functional outcome score

Functional knee society score (KSS) in 200 patients at 6 and 12
weeks post-operatively. Results did not reach statistical
significance.

Discussion

Patients in the SV group achieved unassisted SLR significantly
earlier than those in the medial parapatellar group. Early SLRis a
reliable indicator of quadriceps recovery and reflects reduced
surgical trauma to the extensor mechanism. Similar findings
have been reported by Hofmann et al., who initially described
the SV approach and highlighted its advantages in preserving
quadriceps integrity and facilitating early rehabilitation [12].
Subsequent studies have also shown earlier return of quadriceps
strength and improved early mobility with the SV approach
[13,14,15].

Reduced pain is likely attributable to minimal quadriceps
disruption and preservation of patellar vascularity. Roysam and
Oakley demonstrated significantly less post-operative pain and
earlier functional recovery in patients treated with the SV
approach compared to the medial parapatellar approach [ 16].

The length of hospital stay was shorter in the SV group,
correlating with earlier quadriceps recovery, faster achievement
of a satisfactory range of motion (ROM), and reduced pain
levels. Early mobilization is critical in preventing post-operative
complications and improving patient satisfaction. Several
studies have reported similar reductions in hospital stay and
earlier functional milestones in patients undergoing muscle-
sparingapproachesin TKA [17,18,19].

With respect to post-operative knee flexion and extension,
patients in the SV group demonstrated better early extension
and greater flexion during the 1st post-operative week and at 6
weeks. However, by 12 weeks, functional outcome scores,
including the KSS, did not differ significantly between the two
groups. This suggests that while the SV approach provides
advantagesin early recovery, long-term functional outcomes are
comparable between the two techniques. These findings are
consistent with previous studies reporting early benefits
without significantlong-term differences [20,21].

Although the SV approach offers several advantages, it is
technically more demanding and may present challenges in
obese patients, individuals with bulky quadriceps, or those with
fixed deformities. In the present study, operative time was
comparable between both approaches, indicating that with
adequate surgical experience, the SV approach does not
prolong surgery. This observation is consistent with earlier
reports emphasizing the role of surgical expertise in achieving
optimal outcomeswith the SV technique [22,23].

Conclusion

The SV approach in TKA offers significant advantages in the
early post-operative period, including faster recovery of
quadriceps function, reduced pain, earlier achievement of
ROM, and shorter hospital stays compared to the medial
parapatellar approach. Despite these early benefits, long-term
functional outcomes, as measured by the KSS, are comparable
between the two approaches. The SV technique is technically
more demanding, particularly in patients with obesity or bulky
musculature, but with surgical experience, it does not increase
operative time. Overall, the SV approach is a safe and effective
alternative to the medial parapatellar approach, promoting
quicker rehabilitation without compromising long-term
outcomes.

Clinical Message

« The subvastus approach allows earlier recovery of quadriceps
function compared to the medial parapatellarapproach

« Post-operative pain and analgesic requirement are lower with the
subvastus approach, enabling early mobilization

« Hospital stay is shorter without increasing operative time when
using the subvastus approach

o Preoperative quadriceps strength influences post-operative

recovery

« Early outcomes favor subvastus, while short-term functional scores
are comparable between both approaches.
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