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Abstract 
Background: Minimally invasive subvastus approach preserves the quadriceps extenser mechanism, 

reduces postoperative pain, provides early mobilization and helps in faster recovery. Our randomized 

controlled study presents the early functional results of minimally invasive subvastus approach in 

primary total knee arthroplasty (TKA). 

Materials and Methods: Primary TKA procedures were done in 50 patients via minimally invasive 

subvastus approach and in another 50 patients via medial parapatellar approach, randomly. The 

postoperative clinical evaluation was done at day 0, 1, 3 and at discharge. All categorical variables were 

analysed by the null hypotheses of no differences in patients treated with either group at 95% 

significance level (P –value < 0.05). 

Results: In subvastus group, the average length of cutaneous incision was shorter and less perioperative 

blood loss as compared to the medial parapatellar group. The average surgical time was significantly 

more in subvastus group. The VAS scores were significantly lower in subvastus group at day 1 and day 

3. Time to straight leg raise, ability to use commode chair, and stairs climbing were significantly earlier 

(P- value< 0.05) in subvastus group. The average hospital stay was 2.24 days shorter in subvastus group. 

Conclusion: With a learning curve, minimally invasive subvastus approach produces significantly less 

pain, early rehabilitation, and shorter hospital stay, without increase in the overall complication rate. 

 

Keywords: Minimally invasive subvastus approach, medial parapatellar approach, Total knee  

 

1. Introduction 

Minimally invasive and muscle sparing techniques for primary total knee arthroplasty (TKA) 

are gaining popularity due to less postoperative pain, less bleeding and more rapid 

rehabilitation. Here we are discussing about the early fuctional results of minimally invasive 

subvastus approach. According to literature [1, 2] the ultimate functional results of subvastus 

approach are comparable with medial parapatellar approach, but length of recovery period is 

shorter in subvastus approach [3, 4] due to preservation of extensor mechanism of knee. 

However, it has some limitations with obese patients and stiff knees, and has a learning curve 

for surgeons5.  

 

2. Materials and Methods 

This study was conducted in the department of Orthopaedics, Govt. Medical College and 

attached group of hospitals, Kota (Rajasthan) during the years 2015-2018. After approval of 

local Medical Ethics Committee, a prospective, randomized trial was designed with sample 

size of 100 patients treated with primary TKA. Written informed consent was taken from all 

patients involved in our study. These patients were randomized into two groups of 50 patients 

each, group A (subvastus group) and group B (medial parapatellar group) with inclusion 

criteria: primary severe osteoarthritis of knee and willingness to participate in the trial and 

exclusion criteria: any previous knee surgery or osteotomy around knee, ongoing knee sepsis, 

rheumatoid arthritis, flexion deformity of knee >15 degree, varus-valgus deformity >15 

degree, knee flexion < 90 degree, BMI > 30 kg/m2, and muscular weakness. Same type of 

implant (PCL sacrificing LCS design of DePuy, Zimmer, and Stryker) 
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was used in both groups. All procedures were performed by the 

same experienced Arthroplasty surgeon under combined spinal 

epidural Anesthesia. All demographic data (age, gender, BMI 

and comorbidities) were comparable in both groups. Similar 

pain management, and same physiotherapy protocol, (Postop 

day 0 – static quadriceps exercises, flexion and extension 

exercises of knee, straight leg raising exercises; Postop day 1- 

bed side mobilisation and waking with walker; Postop day 2- 

commode chair training; Postop day 3- stairs climbing exercises) 

received by each group. Although, in case of increased pain and 

intolerance, the physiotherapy protocols were somewhat 

delayed. In each group the VAS scores (scale of 0 to 10) were 

recorded both at rest and at movement on day 0, 1, 3 and at 

discharge. Time of SLR, ability to stand with walker, ability to 

use a commode chair, ability to climb stairs, hospital stay and 

knee flexion at discharge were also compared in both the groups. 

Each patient was discharged when VAS below two and was 

comfortable to use commode chair. Length of cutaneous 

incision, surgical time and perioperative blood loss were also 

compared in both groups. Removal of drain was done after 24 

hours of surgery and postoperative blood loss was estimated. 

 

2.1 Statistical Analysis 

The statistical analysis was carried out using SPSS 16.0 and MS 

Excel 2013. All categorical variables were analysed by the null 

hypotheses of no differences in patients treated with either 

group. The difference was considered statistically significant at 

95% significance level (P- value < 0.05). The unpaired t‑test 

was used to evaluate possible statistical differences of values 

within and between the both groups as well. 

 

2.2 Minimally invasive subvastus approach 

The patient was positioned supine in the standard fashion. The 

leg was exsanguinated with the use of an Esmarche, and the 

tourniquet was inflated with the knee flexed to at least 90 

degrees to prevent tenodesis of the extensor mechanism. The 

knee arthrotomy started with a straight anterior skin incision, 

beginning 8 cm above the patella, extended it distally just medial 

and 2 cm distal to the tibial tubercle. Then superficial fascia was 

incised slightly medial to the patella and bluntly dissected it off 

the vastus medialis muscle fascia down to the muscle insertion. 

Inferior edge of the vastus medialis was identified and bluntly 

dissected it off the periosteum and intermuscular septum for a 

distance of 10 cm proximal to the adductor tubercle. The 

tendinous insertion of the muscle on the medial patellar 

retinaculum was identified and the vastus medialis muscle was 

lifted anteriorly and L-shaped arthrotomy was done via vastus 

insertion on the medial patellar retinaculum and upto medial 

edge of the patella. The medial edge of the patellar tendon was 

partially released and the patella was everted laterally with the 

knee extended (Campbell). Further, the distal femur and 

proximal tibia were prepared, and the prosthesis was inserted. A 

standard closure was done at the end of the surgery.  

 

3. Results 

In our study, the mean length of cutaneous incision in Group A 

(subvastus group) and Group B (medial parapatellar group) were 

12.15 and 13.96 cm, respectively [Table 1, and Figure 1] and the 

difference was not statistically significant (P-value 0.7385). The 

mean estimated blood loss in Group A (subvastus group) and 

Group B (medial parapatellar group) were 416.75 and 453.86 

mL, respectively [Table 1, and Figure 1] and the difference was 

not statistically significant (P-value 0.4064). The mean surgical 

time required for subvastus approach and medial parapatellar 

approach [Table 1, and Figure 1] were 105.9 and 88.3 min, 

respectively and the difference was statistically significant (P-

value <0.01). 

In this study, the mean VAS scores at rest in Group A (subvastus 

group) on day 0, day 1, day 3, and discharge were 4.35, 3.11, 

2.16, and 1.57, respectively; while at movement were 6.12, 4.1, 

3.12, and 2.1, respectively [Table 2 and Figure 2]. Similarly, the 

mean VAS scores at rest in Group B (medial parapatellar group) 

on day 0, day 1, day 3, and discharge were 4.4, 3.97, 2.99, and 

1.63, respectively; while at movement were 6.23, 5.44, 4.28, and 

2.23, respectively [Table 2 and Figure 2]. The differences in 

mean VAS scores on day 0 between both the groups were not 

statistically significant (P-value 0.1633 at rest & 0.1834 at 

movement). The differences in mean VAS scores on day 1 and 

day 3 were statistically significant (P-value < 0.05) both at rest 

and at movement. At discharge the differences in mean VAS 

scores were not statistically significant in both conditions in both 

groups but more importantly, the discharge in subvastus group 

was 2.24 mean days earlier than the medial parapatellar group 

[Table 3 and Figure 3].  

The ability to perform straight leg raise (SLR) postoperatively 

was earlier [Table 3 and Figure 3] in the subvastus group (mean 

days 1.77 as compared to 2.19 in medial parapatellar group) 

which was statistically significant (P-value < 0.01). Although, 

time to stand with walker in subvastus group was statistically 

not significant (P-value =1.095) as compared to medial 

parapatellar group. The ability to use commode chair and ability 

to climb stairs, both were early [Table 3 and Figure 3] in the 

subvastus group and differences of both outcomes were 

statistically significant (P-value < 0.05). The mean knee flexion 

at the time of discharge in subvastus and medial parapatellar 

group were 98.20 and 94.7°, respectively [Table 3] and the 

difference was statistically not significant (P-value 0.7628).  

 
Table 1: Mean length of cutaneous incision, and mean surgical time, and mean estimated blood loss. 

 

 Mean length of Cutaneous Incision (cm) Mean Surgical time (minutes) Mean Estimated Blood loss (ml) 

Subvastus group (A) 12.15 105.9 416.75 

Medial parapatellar group (B) 13.96 88.3 453.86 
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Fig 1: Graph showing mean length of cutaneous incision, and mean surgical time, and mean estimated blood loss between subvastus and medial 

parapatellar group. 

 
Table 2: Mean VAS scores (scale 0-10). 

 

 Day 0 Day 1 Day 3 On Discharge 

Subvastus Group (A) 
At Rest 4.35 3.11 2.16 1.57 

With Movement 6.12 4.1 3.12 2.1 

Medial parapatellar group (B) 
At Rest 4.4 3.97 2.99 1.63 

With Movement 6.23 5.44 4.28 2.23 

 

 
 

Fig 2: Graph showing mean VAS scores (scale 0-10) between subvastus and medial parapatellar group. 

 
Table 3: Early fuctional outcomes (Mean days) 

 

 Time to SLR* Ability to stand 

with walker 

Ability to use a 

commode chair 

Day of 

Discharge 

Knee flexion at 

Discharge (degree) 

Ability to 

climb stairs 

Subvastus group (A) 1.77 1.83 3.52 3.68 98.2 4.18 

Medial parapatellar group (B) 2.19 1.91 5.71 5.92 94.7 6.42 

 

 
 

Fig 3: Graph showing various early functional outcomes between and subvastus and medial parapatellar group.
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Cutaneous Incision  SLR*  Knee flexion  AP & Lateral views 

*(SLR- Straight Leg Raising) 
 

Fig 4: Clinical & radiological evaluation of knee in subvastus group at the time of discharge. 

 
Our study doesn’t show any major perioperative complication in 

either group. During surgery, being more careful with the soft 

tissues may have avoided the high number of cutaneous 

complications. 

 

4. Discussion 

Surgical techniques that reduce injury to the knee extensor 

mechanism may cause less pain and faster rehabilitation [6] after 

primary total knee arthroplasty (TKA). The most common TKA 

technique, as reported in national joint registries, is medial 

parapatellar approach [7] as it provides extensile exposure. But it 

causes impairment of blood supply to the patella that may leads 

to osteonecrosis of patella, fracture of patella or anterior knee 

pain [8, 9].  

Minimally invasive subvastus (SV) approach was introduced by 

Hoffman et al [10]. This approach can conserve the blood supply 

to the patella, even if lateral retinacular release is required, and 

in addition, it provides an adequate surgical exposure for TKA. 

Furthermore, it reduces the problem of patellar tracking and 

early postoperative rehabilitation by preserving the quadriceps 

muscle function. The early quadriceps recovery, and short 

hospital stay make it a good alternative to the medial 

parapatellar approach for primary TKA. Although, sometimes in 

subvastus approach patellar eversion may be difficult and knee 

exposure may be inadequate specially in obese patients with 

excessive thigh girth and stiff knees [10]. 

In our study, the average length of cutaneous incision was 

shorter and perioperative blood loss was less in subvastus group 

as compared to the medial parapatellar group but this difference 

was statistically insignificant. The average surgical time in 

subvastus approach was significantly more than medial 

parapatellar approach because this technique is demanding and 

has along learning curve. All these findings correlate with the 

study of Hongsen Chiang et al. [11]. 

The VAS scores were significantly lower in subvastus group at 

day 1 and day 3 due to less injury to the knee extensor 

mechanism. The average flexion at the time of discharge in 

subvastus and parapatellar group were 98.2 and 94.7°, 

respectively. In the literature, these findings are comparable with 

the findings of Ahmed M. Kholeif et al. [12]. 

Though time to stand with walker was same for both groups, but 

other functional outcomes such as SLR, ability to use commode 

chair, and stairs climbing were also significantly earlier in 

subvastus group. It shows faster rehabilitation due to better 

quadriceps strength [4, 13]. The discharge of the patient was 2.24 

mean days earlier in subvastus group. This shorter hospital stay 

leads to somewhat less expenditure of the surgery and improves 

patient satisfaction. Our study findings correlate with study of 

Munenori et al [14]. 

 

5. Conclusion 
Postoperative pain and delayed mobilization limit the early 

rehabilitation after medial parapatellar approach in primary 

TKA. Our study shows that subvastus approach produce 

significantly less pain, faster rehabilitation, shorter hospital stay, 

less expenditure, and more patient satisfaction without increase 

in the overall complication rate as compared to medial 

parapatellar approach. Although, it is technically demanding and 

has a learning curve. 
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