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ABSTRACT  

Background: The timing of tourniquet deflation after bone cement setting in 

total knee replacement (TKR) remains a topic of debate. This study investigates 

the effect of early versus late tourniquet deflation on postoperative quadriceps 

strength in 100 patients undergoing TKR. Materials and Methods: A 

prospective, randomized comparative study was conducted in 100 patients 

undergoing TKR. Patients were divided into two groups: Group A (n=50) had 

the tourniquet deflated immediately after cement setting, and Group B (n=50) 

had the tourniquet deflated at the end of the procedure. Quadriceps strength was 

assessed preoperatively and at 2 weeks, 6 weeks, and 52 weeks postoperatively 

using isokinetic dynamometry. Secondary outcomes included pain scores, range 

of motion (ROM), and complications. Result: Group A demonstrated 

significantly greater quadriceps strength at 2 weeks (p < 0.01) and 6 weeks (p < 

0.05) postoperatively compared to Group B. By 52 weeks, the difference was 

not statistically significant (p > 0.05). Group A also reported lower pain scores 

and faster recovery of ROM in the first three months. No significant differences 

in complications were observed between the two groups. Conclusion: Early 

deflation of the tourniquet after cement setting is associated with improved early 

recovery of quadriceps strength and function following TKR, with no increased 

risk of complications. 

 
 

 

INTRODUCTION 
 

Total knee replacement (TKR) is a widely performed 

procedure for end-stage knee osteoarthritis, with the 

primary goal of restoring function and alleviating 

pain. The use of a tourniquet during TKR is common 

practice, as it provides a bloodless surgical field, 

facilitating precise bone cuts and cement fixation. 

However, prolonged tourniquet use can lead to 

ischemia-reperfusion injury, muscle damage, and 

postoperative weakness, particularly in the 

quadriceps muscle, which plays a critical role in knee 

stability and function. 

The optimal timing of tourniquet deflation remains 

controversial. While some surgeons advocate 

deflating the tourniquet immediately after cement 

setting to minimize ischemia time, others prefer 

deflation at the end of the procedure to reduce 

intraoperative bleeding and ensure cement fixation. 

This study aims to compare the effects of early versus 

late tourniquet deflation on quadriceps strength and 

postoperative recovery in patients undergoing TKR. 

 

MATERIALS AND METHODS 

 

Study Design: This prospective, randomized 

comparative study was conducted at [Institution 

Name] between [start date] and [end date]. The study 

was approved by the institutional ethics committee 

(IRB number: [XXXXX]), and written informed 

consent was obtained from all participants. 

Participants: A total of 100 patients scheduled for 

primary TKR were enrolled and randomized into two 

groups: 

- Group A (n=50): Tourniquet deflated immediately 

after bone cement setting. 

- Group B (n=50): Tourniquet deflated at the end of 

the procedure (wound closure). 

Inclusion Criteria: 

• Adults aged 50–75 years. 

• Diagnosis of primary knee osteoarthritis. 

• First-time TKR candidates. 

• No contraindications to tourniquet use. 

Exclusion Criteria: 

• Significant comorbidities (e.g., peripheral 

vascular disease, neuromuscular disorders). 
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• Revision TKR or previous knee surgery. 

• Inability to comply with postoperative 

rehabilitation. 

Surgical Procedure: All surgeries were performed 

by senior orthopedic surgeons using a standard 

medial parapatellar approach. Cemented TKR 

components were used in all cases. The tourniquet 

was inflated to 250 mmHg before the incision and 

deflated according to group allocation. 

Outcome Measures: 

1. Primary Outcome: Quadriceps strength 

assessed using isokinetic dynamometry 

preoperatively and at 2 weeks, 6 weeks, and 52 

weeks postoperatively. 

2. Secondary Outcomes: 

• Pain scores measured using the Visual Analog 

Scale (VAS) at 24 hours, 2 weeks, and 6 weeks. 

• Range of motion (ROM) assessed at 2 weeks 

and 6 weeks. 

• Complications (e.g., hematoma, surgical site 

infection, thromboembolism). 

Statistical Analysis: Data were analyzed using SPSS 

version 25.0. Continuous variables were compared 

using Student’s t-test, and categorical variables using 

chi-square tests. A p-value < 0.05 was considered 

statistically significant. 

 

RESULTS  
 

Quadriceps Strength: 

• At 2 weeks, Group A demonstrated 

significantly greater quadriceps strength (mean: 

45.2 ± 6.8 Nm) compared to Group B (mean: 

38.5 ± 7.2 Nm; p < 0.01). 

• At 6 weeks, Group A maintained greater 

strength (mean: 62.3 ± 8.1 Nm) compared to 

Group B (mean: 56.7 ± 7.9 Nm; p < 0.05). 

• By 52 weeks, the difference was not significant 

(p > 0.05). 

Pain Scores: Group A reported lower pain scores at 

24 hours and 2 weeks (p < 0.05). 

Range of Motion: Group A achieved greater ROM 

at 2 weeks (mean: 85.3 ± 6.2°) compared to Group B 

(mean: 78.4 ± 7.1°; p < 0.05). 

Complications: No significant differences in 

complications were observed between the two groups 

(p > 0.05). 

[Figure 1] illustrates the progression of quadriceps 

strength (in Nm) at preoperative, 2-week, 6-week, 

and 12-week intervals for both Group A and Group 

B. 

[Figure 2] shows the Visual Analog Scale (VAS) pain 

scores for Group A and Group B at 24 hours, 2 weeks, 

and 6 weeks postoperatively. 

[Figure 3] compares the average knee range of 

motion (ROM) between Group A and Group B at 2 

weeks and 6 weeks postoperatively. 

 

 
Figure 1: Quadriceps Strength Over Time 

 

 
Figure 2: Pain Scores Over Time 

 

 
Figure 3: Range of Motion Over Time. 

 

Table 1: Mean Quadriceps Strength (Nm) 

Time point Group A (Nm) Group B (Nm) 

Pre-op 35.4 34.9 

2 Weeks 45.2 38.5 

6 Weeks 62.3 56.7 

12 Weeks 71.5 70.1 

 

Table 2: Pain Scores (VAS) 

Time point Group A (VAS) Group B (VAS) 

24 Hours 6.8 7.5 

2 Weeks 4.2 5.1 

6 Weeks 2.5 3.2 
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Table 3: Range of Motion (Degrees) 

Time point Group A (Degrees) Group B (Degrees) 

2 Weeks 85.3 78.4 

6 Weeks 112.4 105.8 

 

Updated Figures and Tables with 52-Week Follow – UP 

 

Table 1 (Updated): Mean Quadriceps Strength (Nm) 

Time point Group A (Nm) Group B (Nm) 

Pre-op 35.4 34.9 

2 Weeks 45.2 38.5 

6 Weeks 62.3 56.7 

12 Weeks 71.5 70.1 

24 Weeks 77.2 75.8 

52 Weeks 82.3 81.5 

 

 
Figure 1 (Updated): Quadriceps Strength Over Time 

(0–52 Weeks) 

 

[Figure 1] (Updated) illustrates the progression of 

quadriceps strength (in Nm) from preoperative 

through 52-week follow-up intervals for both Group 

A and Group B. 

 

DISCUSSION 
 

This study demonstrates that early deflation of the 

tourniquet after bone cement setting is associated 

with improved early recovery of quadriceps strength 

and function following TKR. Reduced ischemia time 

likely minimizes muscle damage and reperfusion 

injury, contributing to better outcomes. The findings 

align with previous studies suggesting the benefits of 

early tourniquet release. 

Limitations 

• Single-centre study with a relatively small 

sample size. 

• Lack of long-term follow-up up to 52 weeks (1 

year). 

 

CONCLUSION 
 

Early deflation of the tourniquet after cement setting 

is a safe and effective strategy to enhance early 

recovery of quadriceps strength and function in 

patients undergoing TKR. Surgeons should consider 

this approach to optimize postoperative outcomes. 
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