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Vertical Midvastus Incision Enhances Early Recovery in Total Knee
Arthroplasty
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ABSTRACT

Objective: The midvastus arthrotomy technique is commonly utilized in total knee arthroplasty (TKA) due to its potential
to preserve quadriceps integrity and improve early post-operative outcomes. This retrospective cohort study evaluates the
impact of incision orientation in the midvastus technique on pain, functional recovery, and surgical outcomes.

Materials and Methods: A total of 90 patients undergoing TKA were included, divided into three groups: standard midline,
horizontally oriented, and vertically oriented midvastus incisions. All patients received the same implant and standardized
perioperative care. Outcomes such as pain (VAS), function, blood transfusion rates, and numbness were assessed at 10 days,
1 month, and 3 months.

Results: The vertical incision group demonstrated significantly lower VAS scores and faster functional recovery. Blood
transfusion rates and numbness incidence were also lowest in this group. Results are supported by p-values and descriptive
statistics.

Conclusion: Vertical incision orientation in the midvastus approach appears to offer benefits in early post-operative
outcomes. Following primary TKA, the vertical modified midvastus approach appears to be appropriate for enhancing early
post-operative comfort.
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INTRODUCTION

The choice of arthrotomy technique in total knee arthro-

anatomy, surgeon preference, and the specific procedural
requirements.

plasty (TKA) plays a critical role in surgical outcomes, af-
fecting both intraoperative exposure and post-operative
recovery."”? The most commonly employed techniques in-
clude the medial parapatellar, subvastus, and midvastus ar-
throtomies.® Each method has distinct advantages and lim-
itations, and the selection is often determined by patient
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The medial parapatellar approach remains the gold standard
for many surgeons, providing excellent exposure to the knee
joint by laterally displacing the patella.” However, transec-
tion of the quadriceps tendon is required, which can lead to
post-operative quadriceps weakness, delayed rehabilitation,
and increased early post-operative pain.®!
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To minimize the impact on the quadriceps mechanism, less
invasive techniques such as the subvastus and midvastus ap-
proaches have been developed.®” The subvastus approach,
which retracts the vastus medialis without cutting the quad-
riceps tendon, preserves muscle integrity and has been asso-
ciated with reduced post-operative pain and faster recovery.®
Nevertheless, it is technically demanding and may limit visu-
alization, particularly in obese patients or those with complex
deformities.

The midvastus approach was introduced to combine the ex-
posure benefits of the medial parapatellar technique with
the muscle-sparing advantages of the subvastus approach.”
In this method, the arthrotomy is performed through the fi-
bers of the vastus medialis, preserving the quadriceps tendon
while maintaining adequate exposure. Clinical studies have
shown that the midvastus technique results in less post-oper-
ative pain, faster quadriceps strength recovery, and improved
early functional outcomes compared with the medial parapa-
tellar approach.'® Furthermore, patients often report higher
satisfaction and a quicker return to daily activities.

Despite numerous publications on the midvastus approach, a
standardized definition of the incision orientation is lacking.
Most descriptions are vague, commonly referring only to an
incision “parallel to the fibers" This lack of precision may
contribute to variability in surgical performance and out-
comes. Therefore, the objective of this study is to define the
optimal incision orientation for midvastus arthrotomy, with a
focus on angles that enhance surgical performance and preci-

Table 1. Study population

Inclusion criteria Exclusion criteria

Age 55-75
No previous surgery

Rheumatologic diseases

History of previous surgery on the
on the same side ipsilateral knee
General anesthesia Vascular disorders or history of thrombotic
events

Bilateral cases Tibiofemoral angle >30°

Table 2. Patient demographics
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sion. The hypothesis is that a vertical incision modification of
the midvastus technique provides superior clinical and func-
tional outcomes compared to the conventional description.

MATERIALS AND METHODS

This retrospective study was approved by the institutional re-
view board of Metin Sabanci Baltalimani Bone Diseases Train-
ing and Research Hospital (approval number: 22-147, dated
May 30, 2024) and was conducted in accordance with the
ethical principles of the Declaration of Helsinki. All data were
collected from hospital records following established ethical
standards. The study population consisted of 90 patients who
underwent TKA using the midvastus arthrotomy technique
by the same surgical team at our institution between August
2022 and February 2024.

Inclusion criteria were patients aged 55-75 years with prima-
ry varus gonarthrosis and no prior surgery on the ipsilateral
knee. Patients were excluded if they had rheumatologic dis-
eases, previous ipsilateral knee surgery, vascular disorders or
thrombotic events, did not receive general anesthesia, or had
a tibiofemoral angle >30°. Only patients classified as the Amer-
ican Society of Anesthesiologists physical status | or Il were in-
cluded (Table 1).

All 90 patients (100%) completed the 3-month post-operative
follow-up, with no losses to follow-up. Baseline demograph-
ic and clinical characteristics — including age, sex, body mass
index, hypertension, and diabetes mellitus - were similar
among the groups, with no statistically significant differences
(all p>0.05; Table 2).

Patients were assigned to three groups (n=30 each) according
to hospital admission order, each receiving a different midvas-
tus arthrotomy incision orientation: vertical, midline, or hori-
zontal. In all cases, the same type of cemented, posterior-stabi-
lized knee prosthesis was implanted (Trausson, Stryker, USA).
Standardized perioperative protocols - including general an-
esthesia, post-operative analgesia, and rehabilitation-were
uniformly applied. All surgeries were performed under tour-
niquet control. Tranexamic acid was administered locally at
wound closure to minimize bleeding.

Group Age (meanzSD) Male (%) BMI (meanSD) Hypertension (%) Diabetes (%)
Group 1 66.94+6.3 36.67 29.6+3.3 433 30
Group 2 67.216.1 40 29.8+3.5 43.3 30
Group 3 66.5+5.9 43.3 30.1£3.7 46.6 333

BMI: Body mass index; SD: Standard deviation.
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Patients were mobilized starting on the 1 post-operative
day. Pain management during the early post-operative pe-
riod consisted of intravenous paracetamol and tramadol as
needed, with opioid-based intravenous analgesics available.
Rehabilitation focused on quadriceps strengthening exercises
supervised by a physiotherapist. Patients were encouraged to
attend follow-up visits accompanied by their physiotherapist
to ensure continuity of care.

The first group underwent TKA with a vertically oriented
midvastus arthrotomy, involving a laterally placed incision
at a steep angle (60-75°) to potentially improve joint access
while preserving quadriceps integrity (Fig. 1). The second

Eur Arch Med Res 2025;41(4):222-228

group had a midline incision through approximately the
midline fibers of the vastus medialis muscle at 30-45°, pre-
serving the quadriceps tendon and providing sufficient
exposure (Fig. 2). The third group received a more medial,
transverse incision (10-20°) through the vastus medialis
muscle belly, more horizontal than the midline approach
but still intramuscular and distinct from the subvastus tech-
nique (Figs. 3 and 4).

The primary outcomes were post-operative pain, assessed
with the Visual Analog Scale (VAS), and functional recov-
ery, measured by the Oxford Knee Score (OKS) at 10 days, 1
month, and 3 months postoperatively during rest. All patients
completed assessments at each time point, ensuring 100%
follow-up compliance. Secondary outcomes included intra-
operative blood loss, transfusion requirements, and wound
complication rates. Outcome measures were independently
evaluated by two blinded clinicians unaware of the arthroto-
my incision type. The interobserver reliability was high, with
an intraclass correlation coefficient of 0.95.

Figure 1. Vertically incised midvastus arthrotomy.
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Figure 2. Midline incised midvastus arthrotomy.
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Figure 3. Horizontally incised midvastus arthrotomy.

Statistical Analysis

Data analysis was performed using IBM Statistical Package for
the Social Sciences (SPSS) Statistics version 24 (SPSS Inc., Chi-
cago, IL, USA). Statistical significance was set at p<0.05. A post
hoc power analysis was conducted with G*Power software
to confirm the adequacy of the sample size.'? For a one-way
Analysis of Variance (ANOVA) with three groups, an alpha of
0.05, and desired power of 0.80, a sample size of 30 patients
per group (total n=90) was sufficient to detect a medium ef-
fect size (Cohen'’s f=0.24), confirming the study’s robustness.
Comparisons of continuous variables among the three groups
were made using one-way ANOVA, with Bonferroni correction
applied for multiple pairwise comparisons. Categorical vari-
ables were compared using Chi-square tests.

RESULTS

The post-operative outcomes of the three patient groups
were analyzed to identify significant differences in blood
transfusion rates, OKSs, VAS pain scores, and incidence of
numbness.

Figure 4. All 3 different incision angles demonstrated;
vertical, midline and horizontal.

Functional outcomes (OKS): Significant intergroup differenc-
es were observed at all post-operative time points. On day
10, meanzstandard deviation (SD) OKS scores were 34.5+5.4
for Group 1, 28.3+4.6 for Group 2, and 32.1£5.0 for Group 3
(n?=0.24). The 95% confidence interval (Cl) for the difference
between Group 2 and Group 3 ranged from -5.9 to -1.4, with a
Cohen’s d effect size of 0.88. This pattern persisted at 1 month
(Group 1: 39.145.6, Group 2: 34.2+5.1, Group 3: 37.8+5.3;
n?=0.11) and 3 months (Group 1: 43.0£5.4, Group 2: 38.9+4.9,
Group 3: 41.5+5.2; n>=0.10), with Group 2 consistently show-
ing lower scores (Table 2).

Post hoc analyses revealed significant differences in blood
transfusion rates between Group 2 and Group 3 (mean differ-
ence=0.50, p=0.013) and between Group 1 and Group 2 (mean
difference=0.58, p=0.002). No significant difference was found
between Groups 1 and 3. Regarding OKS, significant differ-
ences were found at day 10 between Group 2 and Group 3
(p=0.002) and between Group 1 and Group 2 (p<0.05), while
no significant difference was observed between Groups 1 and
3. At 1 and 3 months, significant differences persisted only be-
tween Group 2 and Group 3 (p<0.05), with no significant dif-
ferences between other group comparisons (Table 2).

Post-operative pain (VAS scores): Significant differences were
observed among groups at all evaluated time points. On day
10, meanzSD VAS scores were 2.8+0.9 (Group 1), 4.8+1.1
(Group 2), and 3.6%1.0 (Group 3) (one-way Analysis of Variance
Nn2=0.38). The 95% Cl for the difference between Groups 1 and
2 was -2.4 to -1.2, with a large effect size (Cohen’s d=1.94).
Similar trends were maintained at 1 month (2.1+0.8, 3.9+1.2,
2.9+1.1; n2=0.29, d=1.66 between Groups 1 and 2) and at 3
months (1.5+0.7, 2.7+1.0, 2.1£0.9; n2=0.14, d=1.34 between
Groups 1 and 2) (Table 3).

Blood transfusion and numbness rates: Blood transfusions
were required in 3/30 patients (10%) in Group 1, 9/30 (30%)

225



Gurbuz et al. Vertical Incision Enhances Midvastus Outcomes

Table 3. Post-operative pain and functional outcome scores

Eur Arch Med Res 2025;41(4):222-228

Time point Group 1 (meanxSD) Group 2 (meanxSD) Group 3 (meanxSD) P

VAS 10d 2.8+0.9 4.8+1.1 3.6+1.0 <0.01*
VAS1m 2.1+0.8 3.9+1.2 2.9+1.1 0.014*
VAS3m 1.5£0.7 2.7£1.0 2.1+0.9 0.048*
OKS10d 34.5+5.4 28.3+4.6 32.1+5.0 <0.01*
OKS1m 39.1+5.6 34.2+5.1 37.8+5.3 0.016*
OKS3m 43.0+5.4 38.9+4.9 41.54£5.2 0.012*

VAS: Visual analogue score; OKS: Oxford knee score; SD: Standard deviation.

in Group 2, and 6/30 (20%) in Group 3, showing a significant
difference among groups (p=0.007, Cramér’s V=0.33). Post-op-
erative numbness occurred in 2/30 (6.7%), 5/30 (16.6%),
and 4/30 (13.3%) patients in Groups 1, 2, and 3, respectively
(p=0.002, Cramér’s V=0.31) (Table 4).

In summary, Group 2 generally demonstrated worse function-
al outcomes, higher pain scores, and increased blood transfu-
sion and numbness rates compared to Groups 1 and 3.

DISCUSSION

This study demonstrated that the vertically oriented midvas-
tus arthrotomy technique offers significant advantages over
both the classic midline approach and the horizontal modifi-
cation, particularly regarding post-operative pain, functional
outcomes, and the need for blood transfusion.

A key finding was the significant reduction in blood transfu-
sion rates in Group 1. This technique likely reduces intraoper-
ative trauma and bleeding, aligning with previous literature
while adding new clinical insights into the benefits of the
midvastus approach.>' Muscles are highly vascularized tis-
sues—more so than tendons in the lower extremity-and the
midvastus approach involves incision through the vastus me-
dialis obliquus (VMO) muscle belly."™ Our results suggest that
vertically oriented incisions may reduce bleeding, potentially
due to anatomical factors such as the vascularization pattern
of the medial superior genicular artery, a branch of the pop-
liteal artery.'¥ Vertical incisions may therefore anatomically
distance the incision from critical vascular structures, con-

Table 4. Post-operative blood loss and nerve injury rates

Group Blood transfusion (%) Reported numbness (%)
Group 1 10 6.67
Group 2 30 16.6
Group 3 20 133
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tributing to lower perioperative blood transfusion rates.™ In
addition, midline incisions often cause more extensive mus-
cle disruption, whereas Group 1’s average incision length was
shorter, particularly compared to Group 3, likely sparing more
muscle tissue.

Regarding post-operative pain, Group 1 consistently exhibited
significantly lower VAS scores at multiple time points, especial-
ly at day 10 and 1 month. These findings support previous ev-
idence linking less invasive arthrotomy techniques to reduced
post-operative pain.'® Although this study did not compare
the midvastus approach with other arthrotomy techniques,
all patients had intact patellar tendons, indicating that the im-
proved outcomes in Group 1 may be attributable to decreased
muscle damage and a shorter incision length. Furthermore, all
patellae were everted for optimal joint visualization, and the
vertically oriented technique seems to further enhance pain
management, highlighting the importance of incision angle
and muscle preservation.

The horizontal midvastus approach resembles the subvastus
technique, while the vertical modification is more akin to the
paramedian parapatellar approach. Our study integrated ele-
ments from both approaches in the midvastus technique to
determine an optimal incision angle. Future research should
compare these modifications directly to the original subvastus
and paramedian parapatellar techniques for more definitive
conclusions.

Functional recovery, measured by the OKS, was faster in Group
1, with statistically significant improvements at days 10, 1
month, and 3 months postoperatively. These results align with
growing evidence that muscle-sparing techniques, especially
those avoiding direct quadriceps tendon damage, facilitate
quicker functional recovery.''® While the midvastus ap-
proach has been shown to improve early outcomes compared
to the medial parapatellar technique, literature on the modi-
fied midvastus approach is scarce, and prior descriptions lack
precision—typically noting only that the incision is “parallel to
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the muscle fibers!” Our findings emphasize the significance of
incision orientation and surgical technique modification for
optimizing early recovery.

Long-term implications of early functional differences are also
relevant. Although our follow-up was limited to 3 months, lon-
ger studies have shown that early functional gains often pre-
dict better long-term outcomes.® Patients recovering faster
initially tend to maintain improved function and satisfaction
at 1- and 2-year follow-ups.2% This suggests the potential
for sustained benefits from the vertically oriented technique,
though further long-term studies are necessary. Notably,
some reports demonstrate better early outcomes but similar
long-term results among techniques.'>?'?2

Another secondary outcome was the incidence of post-op-
erative numbness, which can affect patient satisfaction but
is often underreported. We found a significantly lower rate
of numbness in the vertically modified midvastus group. This
finding is consistent with prior studies reporting fewer senso-
ry deficits with quadriceps-sparing TKA techniques,®® further
supporting the soft-tissue preservation benefits of refined
midvastus modifications.

Despite standardized surgical and rehabilitation protocols,
this study has limitations. The relatively short follow-up limits
assessment of long-term outcomes and complications such as
prosthetic loosening or wear. The single-center, retrospective
design may restrict generalizability, warranting larger mul-
ticenter prospective studies. In addition, we did not account
for individual anatomical variability in VMO fiber orientation,
and no intraoperative imaging was performed to verify inci-
sion alignment with muscle fibers. Hemoglobin data indicat-
ed greater perioperative blood loss in Group 2, corroborating
transfusion rates and suggesting that incision orientation
influences tissue handling and bleeding. Functional assess-
ments, such as quadriceps strength and patellar tracking, were
not evaluated but are important for future research.

CONCLUSION

This retrospective study offers valuable insights into the com-
parative outcomes of three midvastus arthrotomy techniques
in TKA. The vertically oriented incision was associated with
reduced pain, lower transfusion rates, and faster functional
recovery. These results highlight the importance of tailoring
incision angles based on anatomical fiber direction. Prospec-
tive, anatomically guided studies with extended follow-up are
needed to confirm and refine these preliminary findings.
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