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Introduction
Total Knee Arthroplasty (TKA) has become a widely accepted 
surgical intervention for the treatment of end-stage osteoarthritis, 
rheumatoid arthritisand other degenerative joint diseases. Since 
initial successful implementations in 1970s, TKA has undergone 
significant advancements in surgical techniques, implant 
materialsand perioperative management, greatly enhancing its 
efficacy and outcomes. The primary goal of TKA is to alleviate 
pain, restore joint functionand improve overall quality of life, 
particularly in individuals whose symptoms persist despite 
conservative treatments [1]. Given the complex biomechanical 
nature of the knee joint, which bears considerable load during 
daily activities, achieving optimal alignment and soft tissue 
balance during TKA is crucial for long-term success and patient 
satisfaction.

The choice of arthrotomy technique in TKA plays a critical 
role in the overall surgical outcome, influencing both the 
intraoperative exposure and postoperative recovery. The most 
commonly used techniques include the medial parapatellar, 
subvastusand midvastus arthrotomies. Each of these methods 
offers distinct advantages and potential limitationsand the 
selection of technique is often tailored to the anatomy of the 
patient, the preference of the surgeonand the specific demands 
of the procedure [2,3].

The medial parapatellar approach remains the gold standard for 
many surgeons, offering excellent exposure to the knee joint by 
displacing the patella laterally. However, this technique requires 
the transection of the quadriceps tendon, which can result in 

postoperative quadriceps weakness, delayed rehabilitationand 
increased pain in the early postoperative period [4]. However, 
quadriceps muscle weakness can persist long after surgery, 
affecting the patient's functional recovery and satisfaction [5].

In an effort to mitigate the impact on the quadriceps mechanism, 
less invasive approaches such as the subvastus and midvastus 
techniques have gained popularity. The subvastus approach, 
which involves accessing the knee joint by retracting the vastus 
medialis muscle without cutting the quadriceps tendon, offers 
the advantage of preserving muscle integrity [6,7]. This technique 
has been associated with reduced postoperative pain and faster 
rehabilitation [8]. However, it is technically more challenging 
and may provide limited visualization of the joint, particularly 
in obese patients or those with complex deformities.

The midvastus approach, first introduced to combine the benefits 
of both the medial parapatellar and subvastus techniques, 
has emerged as a viable alternative in recent years. In this 
technique, the arthrotomy is performed through the fibers of 
the vastus medialis, preserving the quadriceps tendon while 
still providing sufficient exposure to the joint [9]. Clinical studies 
have demonstrated that the midvastus approach results in less 
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postoperative pain, quicker recovery of quadriceps strengthand 
improved early functional outcomes compared to the medial 
parapatellar approach. Furthermore, patients undergoing TKA 
with the midvastus technique have reported higher satisfaction 
levels due to a more rapid return to daily activities and a shorter 
rehabilitation period [10].

The preservation of the quadriceps mechanism is a key factor 
in postoperative recovery following TKA. The midvastus 
technique’s ability to maintain quadriceps integrity while 
ensuring adequate surgical visualization makes it particularly 
suitable for patients who require a quicker return to function, 
such as those with active lifestyles or lower preoperative muscle 
strength. Moreover, studies have suggested that this approach 
may be especially advantageous in elderly patients, where 
muscle weakness and comorbidities complicate the recovery 
process.

According to the midvastus arthrotomy technique, the vastus 
medialis muscle splitted from the midline into two segments. In 
this article we aim to seek for the optimal incision angle of this 
seperating line. Our primary aim is to identify a modification 
that could enhance the efficacy of the midvastus approach, while 
our secondary objective is to determine the incision orientations 
at which the technique becomes less optimal.

Material and Methods
This retrospective study was approved by the institutional 
review board of (xXx) hospitaland all data were collected from 
hospital records in accordance with ethical standards.

The first group (n=60) underwent TKA using the midline 
midvastus arthrotomy technique. In this group, the incision 
was made through the approximately midline fibers of the 
vastus medialis muscle, preserving the quadriceps tendon while 
allowing adequate visualization of the joint (Figure 1) (Table 1).

Figure 1. Midline incised midvastus arthrotomy.

Table 1: In the first group, the surgical approach involved an 
incision through the approximately midline fibers of the vastus 

medialis muscle. 

Group
Age (mean 

± SD)
Male (%)

BMI (mean 
± SD)

Hypertension 
(%)

Diabetes 
(%)

Group 1 67.2 ± 6.1 40% 29.8 ± 3.5 45% 30%

Group 2 66.5 ± 5.9 42% 30.1 ± 3.7 48% 32%

Group 3 66.9 ± 6.3 39% 29.6 ± 3.3 44% 29%

The second group (n=60) underwent a horizontal midvastus 
incision, where the arthrotomy was made more medially along 
the muscle belly of the vastus medialis in a transverse direction. 
Although this incision ran more horizontally than the standard 
midline, it remained intramuscular and distinct from the true 
subvastus approach, which involves retraction of the muscle 
without incision (Figure 2) (Table 2).

Figure 2. Horizontally incised midvastus arthrotomy.

Table 2: The second group (n=60) underwent a horizontal 
midvastus incision, in which the arthrotomy was performed 

more medially along the muscle belly of the vastus medialis in a 
transverse direction.

Time Point
Group 1 (mean 

± SD)
Group 2 (mean 

± SD)
Group 3 (mean 

± SD)

VAS 10d 4.8 ± 1.1 3.6 ± 1.0 2.8 ± 0.9

VAS 1m 3.9 ± 1.2 2.9 ± 1.1 2.1 ± 0.8

VAS 3m 2.7 ± 1.0 2.1 ± 0.9 1.5 ± 0.7

OKS 10d 28.3 ± 4.6 32.1 ± 5.0 34.5 ± 5.4

OKS 1m 34.2 ± 5.1 37.8 ± 5.3 39.1 ± 5.6

OKS 3m 38.9 ± 4.9 41.5 ± 5.2 43.0 ± 5.4

Lastly, the third group (n=60) underwent TKA using a more 
vertically oriented midvastus arthrotomy, where the incision was 
performed laterally at a steeper angle to allow for potentially 
improved access while still preserving the integrity of the 
quadriceps muscle (Figure 3) (Table 3).

Figure 3. Vertically incised midvastus arthrotomy.
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Table 3: The third group (n = 60) underwent total knee 
arthroplasty (TKA) using a more vertically oriented midvastus 

arthrotomy. 

Group
Blood Transfusion 

(%)
Reported Numbness 

(%)

Group 1 30% 18%

Group 2 22% 14%

Group 3 12% 8%

All surgeries were performed by the same surgical team, 
utilizing the same implant design and fixation method to reduce 
variability. In each case, the same type of cemented prosthesis 
was usedand all patients received a posterior-stabilized knee 
design (Trausson, powered by Styker, USA). Standardized 
perioperative protocols, including anesthesia, postoperative 
pain managementand rehabilitation, were applied to all patients 
to ensure consistency in care. Only difference were the angle of 
the arthrotomy incision (Figure 4).

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

The primary outcomes of interest were postoperative pain, 
measured using the Visual Analog Scale (VAS)and functional 
recovery, assessed using the Oxford Knee Score (OKS) at regular 
intervals (10 days, 1 monthand 3 months postoperatively). 
Additionally, secondary outcomes such as intraoperative blood 
loss, the requirement for blood transfusionsand the incidence of 
wound complications were recorded.

The patients were followed for a minimum of 3 months 
postoperativelyand data collection was carried out by 
independent assessors who were blinded to the surgical approach 
used in each case. Statistical analysis was conducted using 
analysis of variance (one-way ANOVA) to compare continuous 
variables between the three groupsand post hoc Bonferroni 
correction test was applied for pairwise comparisons. A p-value 
of <0.05 was considered statistically significant.

Results
The overall structure of the data and the variables involved 
were analyzed to determine if there were significant differences 
among the postoperative outcomes of the three patient groups. 
Specifically, the study aimed to evaluate the differences in 
postoperative blood transfusion rates, Oxford Knee Scores 
(OKS) at 10 days, 1 monthand 3 months, Visual Analog Scale 

(VAS) scores at similar intervalsand the incidence of numbness.

To compare the mean differences between the groups, we 
applied an analysis of variance (one-way ANOVA) test. If the 
one-way ANOVA test revealed statistical significance, post-hoc 
analyses were conducted to identify which groups differed from 
each other.

One-way ANOVA and chi-square tests were performed to 
assess significant differences among the groups in terms of 
postoperative blood transfusion rates, OKS scores (at 10 days, 
1 monthand 3 months), VAS scores (at 1 day, 3 days, 10 days, 
1 monthand 3 months)and the incidence of numbness. The 
results showed that postoperative blood transfusion rates had 
a p-value of 0.007, indicating a significant difference among 
the groups. The postoperative 10th day OKS scores yielded a 
p-value of 0.00021, while the postoperative first month OKS 
scores produced a p-value of 0.0165. At 3 months, the OKS 
scores showed a p-value of 0.012. For the VAS scores, the first 
postoperative day values resulted in a p-value of 0.105, while the 
3-day scores had a p value of 0.00051. The 10th day VAS scores 
showed a p value of 0.00237. The first month postoperatively 
VAS scores presented a p value of 0.0149and the 3rd month 
VAS scores had a p-value of 0.048. Chi-square analysis of 
numbness resulted in a p-value of 0.00166, indicating significant 
differences between the groups.

Further tests were performed to identify specific group 
differences where the one-way ANOVA tests revealed statistical 
significance. In terms of postoperative blood transfusion 
rates, first and second groups differed significantly with a 
mean difference of 0.50 (p-value 0.013)and between Group 1 
and Group 3 with a mean difference of 0.58 (p-value 0.002). 
However, there was no significant difference between Group 
2 and Group 3. The 10th day OKS scores showed significant 
differences between Group 1 and Group 2, (p-value 0.002)and 
between Group 1 and Group 3 (p-value 0.003). No significant 
difference was found between Group 2 and Group 3 in this 
parameter. For the 1st month OKS scores, there was a significant 
difference between Group 1 and Group 2 (p-value 0.005), but 
no significant differences were observed between other groups. 
Similarly, the 3rd month OKS scores showed a significant 
difference between Group 1 and Group 2 (p-value 0.003), but 
no significant differences between other group comparisons.

Regarding VAS scores, Group 1 and Group 2 showed a 
significant difference for the first day (p<0.005) and between 
Group 1 and Group 3 (p<0.005). No significant difference was 
found between Group 2 and Group 3. The third day VAS scores 
showed significant differences between Group 1 and Group 2 
(p=0.002)and between Group 1 and Group 3 (p=0.001), but not 
between Group 2 and Group 3. For the 10th day VAS scores, 
significant differences were found between Group 1 and Group 
2 (p=0.002) and between Group 1 and Group 3 (p=0.027), but 
no significant differences were found between Group 2 and 
Group 3. The postoperative first month VAS scores showed a 
significant difference between Group 1 and Group 2 (p=0.023), 
but no statistically significant differences between other groups. 
Finally, for the 3rd month VAS scores, Group 1 and Group 2 
differed significantly (p=0.049), while no significant differences 
were found between other comparisons (p>0.05).
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These results indicate that significant differences were observed 
between the groups for postoperative blood transfusion rates, 
OKS scores (at 10 days, 1 monthand 3 months), VAS scores (at 1 
day, 3 days, 10 days, 1 monthand 3 months)and the incidence of 
numbness. Post-hoc analyses revealed specific group differences 
in the measured variables. These findings suggest that different 
treatment groups exhibited statistically significant variations in 
performance across various outcomes. Further detailed analysis 
of the variables with significant differences will help clarify the 
clinical relevance of these findings.

Discussion
The primary aim of this study was to evaluate the early 
postoperative outcomes of three different variants of the 
midvastus arthrotomy technique used in Total Knee Arthroplasty 
(TKA), specifically focusing on their impact on functional 
recovery, pain levelsand blood transfusion requirements. The 
results demonstrated that there were significant differences 
between the groups, particularly in terms of postoperative pain, 
functional scoresand blood transfusion rates. These findings 
align with previously published data while also providing new 
insights into the clinical advantages of less invasive techniques 
such as the midvastus approach [11,12].

One of the key findings in our study was the significant reduction 
in blood transfusion rates in the vertically oriented midvastus 
group compared to both the standard midvastus and the 
subvastus-like groups. Blood loss during TKA is an important 
concern. The preservation of the quadriceps mechanism in this 
technique likely contributes to reduced intraoperative trauma 
and, consequently, lower bleeding. 

Midvastus approach for arthrotomy can cause more peri-
operative bleed relatively to the other conventional approaches. 
Muscles are well vascularised body parts [13]. Furthermore, 
muscles are more vascularised than tendons, especially in 
the lower extremity. In the medial parapatellar approach and 
subvastus approach the tendinous parts get incised. However 
the midvastus approach defines to cut the muscle into two 
parts from the middle of VMO muscle [14]. Our study showed 
statistically significant reduce in the postoperative blood 
transfusion rate amongst the group 3. The results imply that 
vertically oriented incisions, the perioperative bleed reduces. It 
is mainly due to vascularisation of medial superior genicular 
artery rising from the popliteal artery. Thus, more vertical 
incisions may anatomically distance the cut from major vascular 
structures, this may contribute to reduced perioperative blood 
transfusion rates [12]. Additionally, midline incisions often 
involve a larger volume of muscle disruption, on the other hand 
if the muscle cut angled vertically, the amount of muscle gets 
reduced [11]. Hence, vertical incision can help to laterally evert 
the patella easier, such as in the medial parapatellar approach. 
Therefore, in Group 3 the average incision is shorter than the 
others, especially rather than group 2. 

In terms of postoperative pain, the group 3 consistently showed 
statistically significant lower VAS scores at various time points, 
particularly at 10 days and 1 month. These results corroborates 
findings from previous studies that have shown a correlation 
between less invasive arthrotomy techniques and reduced 

postoperative pain. For example, Haas, et al. found that the 
midvastus approach results in less postoperative discomfort 
compared to the traditional medial parapatellar approach, likely 
due to the preservation of the extensor mechanism. However, in 
this study we did not compare midvastus approach with other 
arthrotomy techniques, because all 180 patients had an intact 
patellar tendon, the significant results in the group 3 may be 
conclusion of the decreased amount of the damaged muscle and 
the shorthened arthrotomy incision length. Also in this study all 
the patellas were everted for better visualisation of the joint [15]. 
The vertically oriented midvastus technique in our study seems 
to further enhance these benefits, suggesting that the incision 
angle and preservation of muscle integrity play critical roles in 
pain management.

Functional recovery, assessed through the Oxford Knee Score 
(OKS), also demonstrated a faster improvement in the group 
3, with statistically significant differences noted at 10th days, 
1st monthand 3rd months postoperatively. These outcomes 
support the growing body of evidence that muscle-sparing 
techniques, particularly those that avoid direct damage to the 
quadriceps tendon, promote quicker recovery of joint function. 
Previous studies demonstrated that midvastus techniques, 
offer superior early functional outcomes when compared to 
the traditional medial parapatellar technique. Our findings, 
specifically regarding the vertically oriented midvastus group, 
reinforce these conclusions and highlight the importance of 
incision orientation and technique refinement in optimizing 
early recovery [16,17].

It is also important to note the long-term implications of these 
early functional differences. While our study followed patients 
for only 3 months, studies with longer follow-up periods have 
demonstrated that early functional improvements often predict 
better long-term outcomes. Previous studies concluded that 
patients who experience faster recovery in the early postoperative 
period tend to maintain better overall function and satisfaction 
at 1 and 2 years postoperatively [18]. This suggests that the early 
benefits observed in the vertically oriented midvastus group 
in our study could translate into improved long-term results, 
although further research with extended follow-up is required 
to confirm this hypothesis because there are also many studies 
in literature that showed early better functional outcomes but 
similar results in the long period [19-22].

One of the secondary outcomes in our study was the incidence 
of numbness, which is often underreported but can significantly 
affect patient satisfaction following TKA. We found a 
statistically significant difference in the incidence of numbness 
among the groups, with the vertically oriented midvastus group 
having the lowest rates. Previous studies which noted reduced 
rates of sensory deficits in patients undergoing quadriceps-
sparing TKA. The reduced incidence of numbness in our study 
further supports the potential advantages of refined midvastus 
techniques in preserving soft tissue integrity [14].

Despite the strengths of our study, including its retrospective 
design and standardized surgical and rehabilitation protocols, 
there are limitations that must be acknowledged. First, the 
relatively short follow-up period of 3 months limits our ability 
to assess long-term functional outcomes and complications 
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knee arthroplasty. Clin Biomech (Bristol, Avon). 2024;120. 
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The effect of surgical approach in total knee replacement on 
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such as prosthetic loosening or wear. While early postoperative 
outcomes are critical for understanding the immediate benefits 
of different surgical techniques, future studies with longer 
follow-up are necessary to fully evaluate the durability of these 
results. Additionally, although the groups were stratified based 
on key variables such as age, sex and body mass index, the 
study's single-center design may limit the generalizability of 
the findings. Multicenter studies with larger sample sizes are 
warranted to confirm the reproducibility of these results across 
different patient populations and surgical teams.

Another important limitation is the inability to account for inter-
individual anatomical variation in the orientation of Vastus 
Medialis Obliquus (VMO) fibers. Since no intraoperative 
imaging or mapping was performed, the exact degree of 
alignment between incision direction and muscle fibers could 
not be quantified. Moreover, functional assessments such as 
quadriceps strength and patellar tracking were not included. 
These could influence both recovery and patient-reported 
outcomes. Future prospective studies with imaging validation, 
standardized functional metricsand longer follow-up durations 
are essential to corroborate these findings.

Conclusion
In conclusion, this retrospective study provides insights into 
the comparative outcomes of three midvastus arthrotomy 
techniques in TKA. The vertically oriented modified incision 
was associated with reduced pain, lower transfusion ratesand 
faster recovery. These findings support the potential value of 
tailoring incision angles based on anatomical fiber direction. 
Further prospective and anatomically guided studies are 
required to validate and refine these observations.

References
1. Robinson RP. The early innovators of today are resurfacing 

condylar knees. J Arthroplasty. 2005;20:2-26. 

2. Stubnya BG, Kocsis K, Váncsa S, Kovács K, Agócs G, et 
al. Subvastus approach supporting fast-track total knee 
arthroplasty over the medial parapatellar approach: A 
Systematic review and network meta-analysis. J Arthroplasty. 
2023;38:2750-2758. 

3. Katragadda B, Kumar S, Suresh A, VK K. Midvastus versus 
medial parapatellar approach in simultaneous bilateral total 
knee arthroplasty. J Arthroplasty. 2023;38:2301-2306. 

4. Harwin SF. The medial parapatellar approach to the knee. J 
Knee Surg. 2003;16:43-47.  

5. Khan MNH, Abbas K, Faraz A, Ilyas MW, shafique H, et al. 
Total knee replacement: A comparison of the subvastus and 
medial parapatellar approaches. Annals of Medicine&Surgery. 
2021. 

6. Maestro A, Suarez MA, Rodriguez L, Guerra C, Murcia A. The 
midvastus surgical approach in total knee arthroplasty. Int 
Orthop. 2000;24:104-107. 

7. Geng L, Fu J, Xu C, Ren P, Wang YM, et al. The comparison 
between mini-subvastus approach and medial parapatellar 
approach in TKA: A prospective double-blinded randomized 
controlled trial. Orthop Surg. 2022;14:2878-2887. 

8. Wu Y, Zeng Y, Bao X, Xiong H, Hu Q, et al. Comparison of 

https://www.sciencedirect.com/science/article/pii/S1743919118315437
https://www.sciencedirect.com/science/article/pii/S1743919118315437
https://www.sciencedirect.com/science/article/pii/S0883540313008097
https://www.sciencedirect.com/science/article/pii/S0883540313008097
https://www.sciencedirect.com/science/article/pii/S0883540313008097
https://www.sciencedirect.com/science/article/pii/S0883540399901092
https://www.sciencedirect.com/science/article/pii/S0883540399901092
https://www.sciencedirect.com/science/article/pii/S0883540399901092
https://www.sciencedirect.com/science/article/pii/S0883540399901092
https://www.tandfonline.com/doi/abs/10.3109/17453678008990770
https://www.tandfonline.com/doi/abs/10.3109/17453678008990770
https://www.tandfonline.com/doi/abs/10.3109/17453678008990770
https://www.cureus.com/articles/115651-a-prospective-randomized-comparative-study-between-midvastus-and-standard-medial-parapatellar-approaches-for-total-knee-replacement-regarding-the-peri-operative-factors.pdf
https://www.cureus.com/articles/115651-a-prospective-randomized-comparative-study-between-midvastus-and-standard-medial-parapatellar-approaches-for-total-knee-replacement-regarding-the-peri-operative-factors.pdf
https://www.cureus.com/articles/115651-a-prospective-randomized-comparative-study-between-midvastus-and-standard-medial-parapatellar-approaches-for-total-knee-replacement-regarding-the-peri-operative-factors.pdf
https://www.sciencedirect.com/science/article/pii/S0883540307003373
https://www.sciencedirect.com/science/article/pii/S0883540307003373
https://www.sciencedirect.com/science/article/pii/S0883540307003373
https://journals.lww.com/clinorthop/fulltext/2004/11000/Minimally_Invasive_Total_Knee_Replacement_through.10.aspx
https://journals.lww.com/clinorthop/fulltext/2004/11000/Minimally_Invasive_Total_Knee_Replacement_through.10.aspx
https://journals.lww.com/clinorthop/fulltext/2004/11000/Minimally_Invasive_Total_Knee_Replacement_through.10.aspx
https://boneandjoint.org.uk/article/10.1302/0301-620x.90b5.20122
https://boneandjoint.org.uk/article/10.1302/0301-620x.90b5.20122
https://www.sciencedirect.com/science/article/pii/S0268003324001864
https://www.sciencedirect.com/science/article/pii/S0268003324001864
https://www.sciencedirect.com/science/article/pii/S0268003324001864
https://www.sciencedirect.com/science/article/pii/S096801602100123X
https://www.sciencedirect.com/science/article/pii/S096801602100123X
https://www.sciencedirect.com/science/article/pii/S096801602100123X
https://www.sciencedirect.com/science/article/pii/S096801602100123X
https://www.sciencedirect.com/science/article/pii/S0883540320310639
https://www.sciencedirect.com/science/article/pii/S0883540320310639
https://www.sciencedirect.com/science/article/pii/S0883540320310639
https://link.springer.com/article/10.1186/s13018-023-04136-2
https://link.springer.com/article/10.1186/s13018-023-04136-2
https://link.springer.com/article/10.1186/s13018-023-04136-2
https://link.springer.com/article/10.1186/s13018-023-04136-2
https://pmc.ncbi.nlm.nih.gov/articles/PMC9675579/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9675579/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9675579/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8357722/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8357722/
https://www.sciencedirect.com/science/article/pii/S088354030400676X
https://www.sciencedirect.com/science/article/pii/S088354030400676X
https://www.sciencedirect.com/science/article/pii/S0883540323006447
https://www.sciencedirect.com/science/article/pii/S0883540323006447
https://www.sciencedirect.com/science/article/pii/S0883540323006447
https://www.sciencedirect.com/science/article/pii/S0883540323005685
https://www.sciencedirect.com/science/article/pii/S0883540323005685
https://www.sciencedirect.com/science/article/pii/S0883540323005685
https://www.thieme-connect.com/products/ejournals/pdf/10.1055/b-0034-82883.pdf
https://www.sciencedirect.com/science/article/pii/S2049080121006208
https://www.sciencedirect.com/science/article/pii/S2049080121006208
https://link.springer.com/article/10.1007/s002640000116
https://link.springer.com/article/10.1007/s002640000116
https://onlinelibrary.wiley.com/doi/abs/10.1111/os.13494
https://onlinelibrary.wiley.com/doi/abs/10.1111/os.13494
https://onlinelibrary.wiley.com/doi/abs/10.1111/os.13494
https://onlinelibrary.wiley.com/doi/abs/10.1111/os.13494
https://www.sciencedirect.com/science/article/pii/S1743919118315437

