
522

Pamukkale Medical Journal
doi:https://dx.doi.org/10.31362/patd.1438157Research Article 

Posted date:16.02.2024                                                                            Acceptance date:03.04.2024

Comparison of short-term radiographic outcomes of medial parapatellar, 
mini-midvastus, and subvastus surgical approaches in fast-track total 

knee arthroplasty
Fast-track total diz artroplastisinde medial parapatellar, mini-midvastus ve subvastus 

cerrahi yaklaşımlarının kısa dönem radyografik sonuçlarının karşılaştırılması
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Abstract
Purpose: Due to the difficulties in accessing the knee joint, correct prosthesis placement is of great importance 
during the implementation of total knee arthroplasty (TKA). This study aimed to compare short-term radiographic 
X-ray outcomes in patients who underwent fast-track TKA with medial parapatellar (MPP), mini-midvastus 
(mMV), or subvastus (SV) surgical approaches.
Materials and methods: Between 2018 and 2020, 93 patients operated with MPP, mMV, and SV surgical 
approaches and who had complete data of radiographic outcomes before and sixth-week postoperative were 
retrospectively analyzed and patients divided into three groups: MPP (n=31), mMV (n=31), and SV (n=31). 
The alignments of preoperative and sixth-week postoperative X-ray images of the surgical approaches were 
measured. The operative time of fast-track TKA implementation with MPP, mMV, and SV surgical approaches 
was recorded.
Results: The MPP group had a higher preoperative lateral distal femoral angle than the mMV group and a higher 
preoperative lateral proximal femoral angle than the SV group (p=0.018 and p=0.027, respectively). The mMV 
group had a higher postoperative proximal medial tibial angle than the SV group (p=0.011). In the postoperative 
sixth week, the MPP and mMV groups had a lower posterior tibial slope angle than the SV group (p=0.001). The 
MPP approach had significantly shorter operative time than the mMV and SV approaches (p=0.001).
Conclusion: The outcomes indicate that MPP, mMV, and SV surgical approaches are preferable and feasible 
in obtaining a satisfactory prosthesis alignment during fast-track TKA. The MPP approach may be preferable 
because of its shorter operative time and potential advantage in minimizing surgical complication risks.
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Öz
Amaç: Diz eklemine erişimdeki zorluklar nedeniyle, total diz artroplastisi (TDA) uygulaması sırasında doğru 
protez yerleşimi büyük önem taşımaktadır. Bu çalışmanın amacı medial parapatellar (MPP), mini-midvastus 
(mMV) veya subvastus (SV) cerrahi yaklaşımları ile fast-track TDA uygulanan hastalarda kısa dönem radyografik 
X-ray sonuçlarını karşılaştırmaktır.
Gereç ve yöntem: 2018-2020 yılları arasında MPP, mMV ve SV cerrahi yaklaşımlarıyla opere edilen ve cerrahi 
öncesi ve cerrahi sonrası altıncı hafta radyografik sonuçları eksiksiz olan 93 hastanın verisi retrospektif olarak 
analiz edildi ve hastalar üç gruba ayrıldı: MPP (n=31), mMV (n=31) ve SV (n=31). Cerrahi yaklaşımların cerrahi 
öncesi ve cerrahi sonrası altıncı hafta X-ray görüntülerine ait dizilimleri ölçüldü. MPP, mMV ve SV cerrahi 
yaklaşımlarıyla uygulanan fast-track TDA’nın operasyon süresi kaydedildi.
Bulgular: MPP grubu, cerrahi öncesinde mMV grubuna göre daha yüksek lateral distal femoral açıya ve SV 
grubuna göre daha yüksek lateral proksimal femoral açıya sahipti (sırasıyla p=0,018 ve p=0,027). mMV grubunun 
cerrahi sonrası proksimal medial tibial açısı SV grubuna göre daha yüksekti (p=0,011). Cerrahi sonrası altıncı 
haftada, MPP ve mMV grupları SV grubuna göre daha düşük posterior tibial eğim açısına sahipti (p=0,001). MPP 
yaklaşımı, mMV ve SV yaklaşımlarına göre anlamlı derecede daha kısa operasyon süresine sahipti (p=0,001).
Sonuç: Sonuçlar, MPP, mMV ve SV cerrahi yaklaşımlarının fast-track TDA sırasında memnun edici bir protez 
dizilimi elde etmede tercih edilebilir ve uygulanabilir olduğuna işaret etmektedir. MPP yaklaşımı daha kısa 
operasyon süresi ve cerrahi komplikasyon risklerini en aza indirmedeki potansiyel avantajı nedeniyle tercih 
edilebilir.
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Introduction

Total knee arthroplasty (TKA) is a standard 
surgical treatment for end-stage knee 
osteoarthritis (KOA) patients [1]. Fast-track 
procedures in the surgery of TKA include 
preoperatively informing the patients regarding 
nutrition and optimal pain control, transition 
to early postoperative oral nutrition, early 
mobilization, early rehabilitation, and early 
discharging [2]. Recent evidence indicates that 
fast-track surgical procedures support early 
rehabilitation and recovery after TKA [3]. The 
outcomes of TKA, as determined mainly by 
patient-reported scales, are entirely acceptable; 
however, certain factors may affect patient 
satisfaction and comfort [4]. Notably, correct 
alignment of the prosthesis implemented in 
the knee radiologically and planarly in the 
desired angle ranges significantly affects 
knee kinematics, knee range of motion, knee 
functional scores, and implant failure rates [5]. 

Various surgical approaches have been 
utilized for satisfactory postoperative recovery, 
shortest hospital stay, best joint alignment, 
and minimal risk of complications [6]. These 
approaches employed in TKA surgery are the 
traditional medial parapatellar (MPP), mini-
midvastus (mMV), and subvastus (SV) surgical 
approaches [6, 7]. The MPP surgical approach, 
generally used in TKA surgery, is considered a 
simple and standardized approach that visually 
provides a broad and desired joint opening 
during surgery [6]. However, the MPP approach 
is known to carry functional risks, including 
decreased knee extensor strength, decreased 
blood supply to the patellar region, and proximal 
deep venous thrombosis in the short and long 
term [8-10]. The mMV and SV approaches, 
considered minimally invasive surgical methods, 
have advantages and disadvantages [11]. The 
mMV surgical approach has demonstrated 
proficiency in preserving the quadriceps tendon 
and achieving precise component alignment, 
even in knees with substantial deformities [8, 11, 
12]. However, the drawback of the mMV surgical 
approach is that it requires some splitting of 

the extensor mechanism [9]. The SV approach 
is one of the alternative methods used in TKA 
surgery. The SV approach is an anatomical 
surgery that protects the medial retinaculum and 
vastus medialis obliquus muscle and minimizes 
blood loss [9, 11]. Nevertheless, the SV surgical 
approach could potentially induce adverse 
effects on the positioning of prostheses and 
the alignment of extremities due to constraints 
within the limited operative space [13].

There is ongoing debate about the 
preference for MPP or mMV approaches in 
TKA surgery [8]. In previous studies, MPP 
and SV surgical approaches [8, 14-16] and 
mMV and SV surgical approaches [17] were 
compared regarding radiographic appearance 
and alignment, and the results were found 
to be acceptably equivalent. In addition, in a 
prior investigation comparing the radiologic 
Hip-knee-ankle (HKA) angle across the MPP, 
mMV, and SV surgical approaches in TKA, the 
researchers noted that all three approaches 
yielded comparable radiologic outcomes [6]. 
There are concerns that minimally invasive 
surgical approaches may make achieving correct 
component alignment during TKA challenging 
due to difficulty accessing the knee joint during 
the operation [17]. Although the mMV and SV 
approaches offer clinical advantages over the 
traditional MPP approach, such as shorter 
hospitalization and lower pain levels [6, 9], it is 
unclear whether they create an advantage or 
disadvantage regarding component placement 
and alignment due to the difficulty of arthrotomy 
[9]. Therefore, this study aimed to compare 
short-term radiographic X-ray outcomes in 
patients who underwent fast-track TKA with 
MPP, mMV, and SV surgical approaches.

Materials and methods

This retrospective study was performed with 
patients who underwent fast-track TKA surgery 
with MPP, mMV, and SV surgical approaches 
for KOA in the Orthopedics and Traumatology 
Department of Pamukkale University Hospital 
between January 2018 and January 2020. A 
written informed consent was obtained from 

Pamukkale Medical Journal 2024;17(3):522-532 Zora et al.



Short-term radiographic outcomes of surgical approaches in total knee arthroplasty

524

all patients. Ethics Committee approval was 
obtained from the author’s affiliated ethics 
committee. The study was conducted under the 
principles of the Declaration of Helsinki.

Study design

Preoperative and postoperative sixth-week 
radiographic X-ray outcomes of the patients 
operated with MPP, mMV, or SV surgical 
approaches for KOA were retrospectively 
analyzed. In addition, the duration of fast-track 
TKA implementation completed with MPP, mMV, 
or SV surgical approaches was recorded.

Participants

Patients who were admitted to the orthopedics 
and traumatology clinic of Pamukkale University 
Hospital for KOA and underwent fast-track TKA 
with MPP, mMV, or SV surgical approaches and 
met the inclusion and exclusion criteria were 
included in the study. A G*power (Version 3.1) 
analysis program determined the study’s sample 
size. According to the priori power analysis of 
the F-tests of one-way analysis of variance 
(ANOVA) test based on a tibial posterior slope 
(SLOP) angle of the reference study [14], the 
priori calculated sample size was at least 87 
patients (29 per group) with a power of 90% 
(d=0.39), a level of .05. A total of 93 patients 
with complete demographic and preoperative 
and sixth-week postoperative radiographic data 
were divided into three groups: MPP (n=31), 
mMV (n=31), and SV groups (n=31). Inclusion 
criteria were as follows: being between 50-75 
years of age, undergoing fast-track TKA surgery 
with MPP, mMV, or SV surgical approaches due 
to KOA, having radiologic images before fast-
track TKA surgery, and at six weeks after surgery, 
and understanding the verbal and written 
information given. Exclusion criteria were as 
follows: revision TKA surgery, American Society 
of Anesthesiologists (ASA) classification score 
>3, rheumatoid arthritis, history of previous 
surgery on the affected extremity, neurologic 
disease which causes functional disability, 
psychiatric disorder, uncorrectable hearing or 
visual impairment, use of hearing aids, and 
morbid obesity (body mass index >40 kg/m2).

Surgical approaches

The same institutional fast-track surgical 
protocol was utilized on all patients as previously 
described [18]. All patients underwent using 

MPP, mMV or SV surgical approaches by the 
same surgical team using the same brand of 
ligament-cutting fixated TKA (NexGen Legacy® 
Posterior Stabilized (LPS-Flex) Knee-Fixed 
Bearing, Zimmer-Biomet Inc., Warsaw, Indiana 
46580, USA), the same brand of polymethyl 
methacrylic acid (PMMA) and bone cement 
(Oliga- G21 srl-Vias. Pertini,8-41039 San 
Possodonio (MO)-Italy) and surgical approaches 
were performed by the same surgical team. All 
operations were performed without the use of a 
tourniquet.

During the fast-track TKA surgery, the 
silicone supports were placed in all patients 
to give the knee a 90-degree flexion position. 
In the MPP surgical approach, the vastus 
medialis muscle was separated proximally 
with an incision in the quadriceps tendon. 
Then, the incision was continued along the 
medial retinaculum and patellar tendon, and 
the incision was terminated approximately 0.5-
1 cm medial to the tibial tuberosity [19, 20]. In 
the mMV surgical approach, the incision in the 
arthrotomy stage following the skin incision was 
applied parallel to the muscle fibers of the vastus 
medialis. After the attachment site of the vastus 
medialis muscle to the patella was exposed, it 
was separated as a split parallel to the muscle 
fibers. In the arthrotomy stage, the incision 
was made at the superomedial corner of the 
patella, then medial to the patellar tendon, and 
terminated medial to the tibial tuberosity [20]. In 
the SV surgical approach, after the skin incision, 
the vastus medialis muscle was advanced 
along the inferior border of the muscle with 
blunt dissection proximally without touching the 
patella and quadriceps tendon attachment sites. 
Distally, it was terminated medial to the patellar 
tendon and medial to the tibial tuberosity [21].

Outcome evaluations

The demographic (age, body mass index, 
and gender) and clinical (dominant extremity, 
affected extremity, and infection) characteristics 
of the patients were recorded. Radiographic 
X-ray outcomes of the knee were measured 
on the radiographic images of all patients 
preoperative and six weeks after fast-track TKA 
surgery. For the alignment analysis, preoperative 
and postoperative orthorhontgenograms of all 
patients were obtained using the Materialise 
OrthoView (OrthoView 7th version, Materialise 
HQ, Technologelaan 15 3001 Leuven, Belgium) 
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program. HKA angle, femorotibial (FT) angle, 
lateral distal femoral (LDF) angle, lateral 
proximal femoral (LPF) angle, proximal medial 
tibial (PMT) angle, lateral distal tibial (LDT) 

angle, and SLOP angles were measured and 
recorded by a single-blinded physician using 
appropriate measurement techniques on the 
radiographic X-ray images (Figure 1).

 

 

 

Figure 1. Radiological angles utilized in the study
Orange Line: Mechanical and anatomical axis of the tibia
Blue Line: Mechanical axis of the femur
Green Line: Anatomical axis of the femur
White Line: The distal transcondylar line of the femur
Red Line: Proximal transtibial line of the tibia
Yellow Line: Tibia distal joint line
HKA: Hip-knee-ankle, LDF: Lateral distal femoral, LPF: Lateral proximal femoral
PMT: Proximal medial tibial, LDT: Lateral distal tibial, SLOP: Tibial posterior slope, FT: Femorotibial
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Hip-knee-ankle angle: To measure the HKA 
angle, the femur and the tibia’s mechanical axis 
are drawn as two lines. The angle between 
these two lines is the HKA angle, defined as a 
deviation from 180 degrees [22].

Femorotibial angle: FT angle is formed by 
the intersection of the femur’s anatomical axis 
and the tibia’s anatomical axis [23, 24].

Lateral distal femoral angle: The LDF 
angle is the lateral angle between the distal 
transcondylar line and the mechanical axis of 
the femur [23].

Lateral proximal femoral angle: The LPF 
angle represents the angle formed laterally by 
the line from the midpoint of the femoral head 
to the apex of the greater trochanter and the 
mechanical axis of the femur [25-27].

Proximal medial tibial angle: The PMT angle 
is the medial angle between the transtibial axis 
and the mechanical axis of the tibia. The PMT 
angle was determined by assessing the angle 
formed between a line drawn from the most 
proximal medial to proximal lateral points of the 
tibial component and another line connecting 
the center of the tibial medullary canal [28, 29].

Lateral distal tibial angle: The LDT angle is 
the lateral angle between the tibia’s anatomical 
axis and the tibia’s distal articular surface line 
[27, 30]. 

Tibial posterior slope angle: The SLOP is 
defined as the angle formed on lateral axis 
radiographs between a line perpendicular to the 
long axis of the tibia and a line parallel to the 
medial tibial plateau [14, 31].

Statistical analysis

The SPSS (Version 25; IBM, Armonk, NY, 
USA) program was used to evaluate the data 
obtained statistically. Data were presented as 
mean and standard deviation. The ANOVA test 
was used to compare the angular variables of 
the groups when normal distribution data were 
provided; Kruskal Wallis tests were used when 
non-normal distribution data were provided. In 
intragroup comparisons, the paired samples 
t-test was used when normal distribution data 

were provided, and the Wilcoxon test was 
used when non-normal distribution data were 
provided. The statistical significance level was 
accepted as p<0.05.

Results

The comparisons of the groups, including 
demographic characteristics and operative 
time of the surgery, are shown in Table 1. The 
groups showed similar results in age and body 
mass index (p>0.05). Regarding surgical time, 
the MPP surgical approach (65.48 minutes) 
was significantly shorter than the mMV (77.12 
minutes) and SV (77.67 minutes) surgical 
approaches (p<0.05). In the MPP group, 90.3% 
of patients were female, and 9.7% were male; in 
the mMV group, 96.8% of patients were female, 
and 3.2% were male; and in the SV group, 87.1% 
of patients were female, and 12.9% were male. 
The right extremity was dominant in 93.5% of 
patients in the MPP group, 96.8% in the mMV 
group, and 96.8% in the SV group. In the MPP 
group, 51.6% of patients were operated on the 
right and 48.4% on the left extremity; in the mMV 
group, 48.4% of patients were operated on the 
right and 51.6% on the left extremity; and in the 
SV group, 41.9% of patients were operated on 
the right and 58.1% on the left extremity. No 
infection was observed in any patients (Table 1).

The MPP group had a significantly higher 
preoperative LDF angle than the mMV group 
and a significantly higher preoperative LPF 
angle than the SV group (p=0.018 and p=0.027, 
respectively). The mMV group had a significantly 
higher postoperative PMT angle than the SV 
group (p=0.011). The MPP and mMV groups 
had significantly lower postoperative SLOP 
angles than the SV group (p=0.001) (Table 2).

The MPP group significantly improved the 
HKA, FT, LDF, LPF, PMT, and SLOP angles 
between the preoperative and the sixth week after 
surgery (p<0.05). The mMV group significantly 
improved the HKA, FT, LDF, LPF, PMT, and 
SLOP angles between the preoperative and the 
sixth week after surgery (p=0.001). In the SV 
group, significant improvement was detected 
in the HKA, FT, LPF, PMT, and SLOP angles 
between the preoperative and the sixth week 
after surgery (p=0.001) (Table 2).
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Table 1. The demographic and clinical characteristics of the groups and the comparison of the 
operative time of the surgical approaches

Variables

1MPP
(n=31)

2mMV
(n=31)

3SV
(n=31) p

Mean (SD) Mean (SD) Mean (SD)

Age (year) 63.51 (6.90) 64.80 (7.45) 64.25 (6.86) 0.772

Body mass index (kg/m2) 30.01 (2.82) 28.57 (3.22) 29.69 (4.27) 0.243

The operative time (minutes) 65.48 (2.61) 77.12 (3.31) 77.67 (3.86) 0.001*1-2, 1-3

n % n % n %

Gender

Female 28 90.3 30 96.8 27 87.1 0.384

Male 3 9.7 1 3.2 4 12.9

Dominant extremity

Right 29 93.5 30 96.8 30 96.8 0.770

Left 2 6.5 1 3.2 1 3.2

Operated extremity

Right 16 51.6 15 48.4 13 41.9 0.739

Left 15 48.4 16 51.1 18 58.1

Infection

Yes 0 0 0 0 0 0 -

No 31 100 31 100 31 100
1MPP: Medial parapatellar approach, 2mMV: mini-midvastus approach, 3SV: Subvastus approach, SD: Standard deviation
kg: kilogram, m: meter
p: Value of the independent group comparison analysis
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Table 2. Comparison of the alignments of preoperative and sixth-week postoperative X-ray images 
of the surgical approaches

Variables (angle)

1MPP
(n=31)

2mMV
(n=31)

3SV
(n=31) p1

Mean (SD) Mean (SD) Mean (SD)
HKA

Preoperative -13.9 (5.25) -12.66 (4.38) -12.21 (5.25) 0.387
Sixth-week after TKA -1.34 (3.53) -1.23 (2.94) -1.10 (3.04) 0.956
p2 0.001* 0.001* 0.001*

FT
Preoperative -7.45 (4.07) -6.23 (3.79) -6.83 (4.96) 0.541
Sixth-week after TKA 3.75 (2.57) 4.37 (2.50) 3.62 (3.08) 0.107
p2 0.001* 0.001* 0.001*

LDF
Preoperative 91.61 (2.60) 89.81 (2.97) 90.18 (2.12) 0.018*1-2

Sixth-week after TKA 90.58 (1.74) 90.32 (2.36) 90.60 (1.82) 0.834
p2 0.019* 0.234 0.335

LPF
Preoperative 88.66 (2.70) 90.47 (3.17) 91.10 (4.73) 0.027*1-3

Sixth-week after TKA 90.36 (3.33) 90.59 (3.24) 90.90 (3.90) 0.836
p2 0.001* 0.001* 0.001*

PMT
Preoperative 85.46 (3.62) 84.74 (3.85) 83.99 (3.47) 0.290
Sixth-week after TKA 89.36 (1.51) 90.38 (2.01) 89.03 (1.83) 0.011*2-3

p2 0.001* 0.001* 0.001*
LDT

Preoperative 88.11 (3.98) 87.81 (3.68) 88.23 (5.02) 0.923
Sixth-week after TKA 87.85 (4.27) 88.45 (3.24) 87.34 (4.02) 0.527
p2 0.684 0.373 0.203

SLOP
Preoperative 7.99 (3.57) 9.21 (2.64) 8.49 (1.60) 0.216
Sixth-week after TKA 6.11 (1.39) 5.54 (1.27) 7.35 (0.27) 0.001*1-3, 2-3

p2 0.006* 0.001* 0.001*
1MPP: Medial parapatellar approach, 2mMV: mini-midvastus approach, 3SV: Subvastus approach, SD: Standard Deviation, FT: Femorotibial
HKA: Hip-knee-ankle, LDF: Lateral distal femoral, LPF: Lateral proximal femoral, PMT: Proximal medial tibial, LDTA: Lateral distal tibial
SLOP: Tibial posterior slope 
p1: Value of the independent group comparison analysis
p2: Value of the dependent group comparison analysis

Discussion

This study aimed to compare the radiographic 
results related to the knee joint in patients who 
underwent fast-track TKA with MPP, mMV, and 
SV surgical approaches. The study’s results 
determined that fast-track TKA performed with 
medial parapatellar and mini-midvastus surgical 
approaches provided a better prosthesis 
alignment in the posterior tibial inclination 
angle after surgery. The mMV group displayed 

a remarkably higher postoperative PMT angle 
than the SV group. Moreover, the observed 
improvements in the normative values in the 
HKA, FT, LDF, LFTA, PMT, and LDT angular 
measurements postoperatively across all 
groups highlight the efficacy of the MPP, mMV, 
and SV surgical interventions in prosthesis 
alignment. Regarding operative time, fast-track 
TKA surgery performed with the MPP surgical 
approach was completed in a shorter surgery 
time than mMV and SV surgical approaches.
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In recent years, many studies have examined 
the results of minimally invasive surgical 
approaches, mMV and SV, compared with the 
traditional MPP surgical approach [9]. However, 
the results of these surgical approaches 
regarding prosthesis alignment after TKA 
are limited [15, 32]. An earlier investigation 
reported that the normative values of the HKA 
angle ranged between 1 and 1.5 degrees [33]. 
Another study focusing on TKA utilizing the 
MPP or lateral approaches revealed a mean 
postoperative HKA angle of 0.976 [5]. Our study 
observed that all three surgical approaches 
provided prosthesis alignment in the normative 
value range between 1-1.5 degrees in patients 
who underwent fast-track TKA. 

TKA aims to provide a normal prosthesis 
alignment, and the accepted normative range for 
the FT angle generally falls within approximately 
5-7 degrees [24, 28]. Previous investigations 
utilizing the MPP surgical approach have 
reported an FT angle of 0.6±3.3 degrees [34] and 
a mean FT angle of 4 degrees post-TKA surgery 
[35]. Comparative studies between the MPP and 
mMV surgical approaches have demonstrated 
similar postoperative FT angles of 6.1 and 
6.5 degrees [35] and 6.6 and 6.4 degrees, 
respectively, with no significant intergroup 
differences observed [36]. Our study confirms 
these findings, revealing mean postoperative 
FT angles of 3.75 in the MPP group, 4.37 in the 
mMV group, and 3.62 in the SV group. These 
values align closely with established normative 
values and existing literature.

The normative values of LDF, LPF, and PMT 
angles were determined to be between 85-95 
degrees [25, 29]. It is argued that the deviation 
of the LDF and PMT angles of approximately 5 
degrees from 90 degrees after TKA is seriously 
discussed in terms of outcomes [37]. Similarly, 
in a previous study, LPF angle was 91.6±0.1 
degrees in patients after TKA [26]. In our study, 
the LDF, LPF, and PMT angles in the MPP, 
mMV, and SV groups were found to be in the 
range of 89.03-90.90 degrees, which is within 
the ranges recommended in the literature and 
compatible with other literature findings.

The distal tibial articular surface and the 
anatomical axis of the tibia form an LDT angle. 
The normative value of the LDT angle ranges 
between 86 and 92 degrees [25]. A previous 
study reported a mean LDT angle of 87.3 

degrees in patients who underwent TKA with 
the MPP surgical approach [38]. In our study, 
all three surgical approaches had LDT angles 
in the range of 87.34-88.45 degrees, consistent 
with the normative values in the literature and 
previous literature findings.

Increasing the SLOP angle, which refers to 
the tibial slope, widens the already increased 
flexion deficit due to the incision of the posterior 
cruciate ligament and, if increased greatly, can 
result in a posteriorly displaced knee [31]. The 
normative SLOP values typically range from 0 
to 7 degrees [14]. Previous studies examining 
the SLOP angle after TKA with the MPP surgical 
approach found SLOP angle values to vary 
between 7-8.1 degrees [39, 40]. SLOP angles 
after TKA with MPP and SV surgical approaches 
were 5.1 and 4.08 degrees, respectively [14]. 
Similarly, a previous study found that the SLOP 
angle was 5.3±0.4 degrees in the ligament 
cutting group after TKA was performed with the 
MPP surgical approach [31]. Our study found that 
MPP and mMV surgical approaches (6.11 and 
5.54 degrees, respectively) were significantly 
lower than the SV approach (7.35 degrees). 
Our results were found to be consistent with the 
results of previous studies in the literature.

The duration of surgery is one of the critical 
points in the TKA process. The existing literature 
shows that surgical operative time is longer in 
mMV and SV surgical approaches compared to 
conventional methods [32]. A prior investigation 
found that the MPP and SV surgical approaches 
demonstrated similar surgical durations of 80 
and 75 minutes, respectively [16]. Regarding 
the operative time, it is reported that mMV and 
SV surgical approaches take an average of 18 
minutes longer than the MPP surgical approach 
[32]. Patients who underwent TKA with the SV or 
MPP surgical approach discovered that the SV 
surgical approach had a longer surgical time of 
meanly 13 minutes [7] and more [41]. A previous 
meta-analysis showed that the mMV surgical 
approach had a significantly longer duration of 
surgery than the MPP surgical approach [11]. 
In our study, the duration of the MPP surgical 
approach was shorter (65.48 minutes) than the 
mMV (77.12 minutes) and SV (77.67 minutes) 
surgical approaches in accordance with the 
findings in the literature.

Prior investigations highlighted the 
complications associated with the MPP and 
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minimally invasive surgical approaches. The 
MPP surgical approach may bear potential 
complications such as patellar fracture and 
patellofemoral instability [8]. The quadriceps-
sparing technique exhibited superficial and 
deep infections, peroneal nerve palsy, and 
supracondylar fractures attributable to the 
constrained visual field inherent to this approach 
[42]. Likewise, a previous study documented 
that minimally invasive surgical methodologies, 
such as the mMV and SV approaches, prolonged 
surgical duration and may be linked with 
potentially significant complications, including 
challenges related to the learning curve and 
mastering difficulties [6]. In the present study, 
none of these potential complications were 
encountered among fast-track TKA patients 
who underwent procedures utilizing the MPP, 
mMV, and SV surgical approaches, as stated 
in previous reports [20, 36]. In this study, 
we think that the routine preference of MPP, 
mMV, or SV surgical approach utilization in 
the clinical setting, the minimal learning effect 
of the experienced surgeon regarding surgical 
approaches, and the involvement of the same 
surgical team during surgical operations may 
be effective in preventing these potential 
complications.

Our study has several limitations. The 
first limitation is that we did not evaluate the 
knee range of motion at preoperative and 
postoperative week 6. The second limitation is 
that we should have made long-term radiologic 
X-ray outcome follow-ups. Lastly, the substantial 
predominance of female participants in our 
study (87.1-96.8%) may not accurately reflect 
the demographic composition of the normal 
patient distribution in TKA surgery, thereby 
constituting a limitation of our study.

In conclusion, in this study, which aimed 
to compare the radiographic results related to 
the knee joint in patients who underwent fast-
track TKA with MPP, mMV, and SV surgical 
approaches, it was observed that all three 
approaches were within the radiographic 
angle ranges recommended by the literature 
and were compatible with the literature 
findings. The results obtained from our study 
indicate that MPP, mMV, and SV surgical 
approaches are feasible in fast-track TKA 
and help to obtain a satisfactory prosthesis 
alignment. The MPP surgical approach might 

be deemed more suitable and preferable for 
achieving a shorter operative time, potentially 
conferring an advantage over the mMV and 
SV surgical approaches in minimizing surgical 
complications. In future surgical procedures, 
patients’ postoperative clinical and functional 
status following MPP, mMV, and SV surgical 
approaches and their satisfaction with the 
chosen surgical technique will need to be 
specifically considered. In addition, further 
analyses with extended patient populations 
and long-term radiologic X-ray outcomes are 
needed.
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