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Abstract 
Background: Total knee replacement with or without the use of a tourniquet during the entire operation has 
some advantages and adverse effects also in both category. 
Objectives: controlled trial to know whether a short duration of tourniquet application affects surgical time, 
post-operative swelling & pain, quadriceps function, early rehabilitation and complications compared to 
standard use of tourniquet throughout the procedure. 
Methods: One hundred twenty patients (190 knees) were randomized to either use of a tourniquet from the 
incision and deflated for closure (Standard tourniquet group) or tourniquet use only during cementation (short 
tourniquet group). Patients were excluded who were considered as high risk for complications, which might be 
attributed to the tourniquet. 
Results: There were no differences in terms of surgical time and early rehabilitation experienced between the 
two groups. Patients in the short duration tourniquet group had significantly less thigh swelling (3.7±1.6 versus 
4.8±2.35 p<0.01). Soft tissue complications were higher in standard duration group.  
Conclusions: With the numbers available, our results suggest that there are no important clinical differences 
between patients who had a tourniquet inflated throughout the procedure compared with those who had it 
inflated only during cementation. Tourniquet inflation for cementation only provides the benefit of bloodless 
bone for fixation and may eliminate the risks associated with prolonged tourniquet use. 
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Introduction 

Tourniquet is commonly used during TKR surgery 
to provide a bloodless field and dry bone 
preparation for better cementation. The timing of 
tourniquet release (i.e. prior to or after the wound 
closure) has been the subject of many randomized 
controlled trials and still is controversial [9].  

Several randomized controlled trials of tourniquet 
versus no tourniquet use during this operation have 
shown no statistical difference or even less total 
blood loss when no tourniquet is used 
[1,2,10,12,14,15,] .The meta−analysis by Rama et 
al [9] concluded that, early release may increase the 
blood loss, but it might protect patients from 
regional complications. The likelihood of 
complications including soft tissue and 

neurological dysfunction increased with the total 
tourniquet time [6]. Deflation of the tourniquet can 
cause respiratory and cardiac complications in 
patients with poor cardiac function [7, 18]. There is 
a theoretical risk associated with avoidance of the 
tourniquet; namely, that the bone bed may have 
blood or fat on its surface and that this might 
compromise cementation. 

Application of tourniquet for shorter duration might 
reduce the regional complications and might help 
in early rehabilitation of TKR patients. We 
therefore conducted a randomized study to 
determine whether the limited use of a tourniquet 
for cementation only (compared with use of a 
tourniquet throughout the procedure) would affect 
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surgical time, postoperative pain and motion of the 
knee, blood loss and complications such as risk of 
nerve injuries, quadriceps dysfunction, and 
drainage. 

Material and Method 

One hundred twenty patients (190 knees) 
undergoing TKA between January 2023 to June 
2024 include to participate in a randomized study. 
Study approval was given by the institutional 
review board and the hospital ethical committee.  

Demographics of age, sex, diagnosis, and body 
mass index was not significant different (Table 1). 
Randomization was blinded to the nurses on the 
inpatient unit, physical therapists, and the patient. 
Seventy patients had bilateral and fifty patient had 
unilateral knee replacement. Patients having both 

knees operated on at the same operation; bilateral 
knee replacement patient equally divided into both 
group. Sixty patients (35- bilateral and 25- 
unilateral, total 95 knee) had tourniquet inflation 
from the incision through closure (standard 
operative tourniquet) and sixty patients (35-
bilateral and 25- unilateral knees, total-95 knee) 
had tourniquet inflation only during cementation of 
the implants (short cementation tourniquet). 
Exclusion criteria were diabetes, rheumatoid 
arthritis, calcified vessels on radiograph, history of 
thromboembolism. 

These exclusions are accepted as high risk in 
previous randomized studies [1, 25, 26, 28]. 
Minimum 6 month follow up was done to each 
patient. Lost to follow up or decade not included 
into study. 

 
Table 1: Patient demographic data 

 Standard TQ (60 Patient-35 
B/L & 25 U/L = 95 Knee) 

Short TQ (60 Patient-35 
B/L & 25 U/L = 95 Knee) 

p-value 

Male/Female 36/24 32/28 0.43 
Mean Age (SD) 64(6.4) 66.3 (7.5) 
Mean BMI (SD) 30.5(4.5) 31.6(5.6) 
Avg.ASA  2.5 2.5 
Preop Hb gm/dl (SD) 12.4 (1.8) 12.2(1.6) 
Tourniquet time in min (SD) 70.4 (16) 16 (2.2) 
Operative time in min (SD) 70.4 (16) 71.6 (12.4) 
 
The randomization was performed by a research 
fellow who was not involved in patient care. In the 
operating room before surgery, the research fellow 
informed the surgeon to which group the patient 
belong. 

All patients received the same anesthesia: epidural 
(1% ropivacaine and no narcotics in the epidural); 
intravenous infusion of propofol; nerve root block 
was not given to any patient. The epidural catheter 
was discontinued on post-operative day-1.  

All operations were performed by the same 
surgeons. The duration of surgery from the incision 
until the end of closure and the duration of 
tourniquet inflation were recorded from the 
anesthesia record. The limb was exsanguinated 
with an Esmarch wrap before tourniquet inflation 
to 250 mmHg with a standard cuff tourniquet. The 
operative tourniquet group was inflated before the 
skin incision and remained so until closure of 
wound. 

In the short cementation tourniquet group, inflation 
was only during cementing of the components. The 
tourniquet was released in all patients at the 
completion of cementation of implant and the knee 
held in extension with compression for the 
subsequent10 minutes took for cement to complete 
polymerization. A midline skin incision and medial 
parapatellar approach was used in all patients [6]. 

One patient had a vastus medialis oblique splitting 
incision and was dropped from the study. 
Hemostasis during these operations was controlled 
by use of the electrocautery and no hemostatic 
agents were used in the wound. Tranexamic acid 
was given at the initiation of the surgery and just 
before closure. The implants were the Meril Hi flex 
destiny knee system with posterior cruciate 
sacrifice and an ultracongruent highly crosslinked 
polyethylene insert. 1500 mg cefuroxime with 750 
mg salbactum was given intravenously after 
induction of anesthesia and every 8 hours for 3 
days. Intrawound Vancomycin powder was used in 
patients all wounds were closed over a Hemovac 
drain, which was removed on post-operative day 2. 

Blood loss was measured intraoperatively by 
anesthesia from the drainage collection and blood 
loss estimated on lap sponges and the volume 
collected from Hemovac drainage. Hematologic 
comparison was done by daily hemoglobin 
measurements during the first 3 postoperative days. 
Sixty nine out of 120 patients transfused 1unit of 
blood after their operation. Prophylaxis for venous 
thrombo embolism was 15 mg riveroxabane daily 
started from postoperative day-1. TED stockings 
and calf sequential compression devices and 
cryotherapy (ice pack) were applied in the recovery 
room. The pain management protocol avoided 
routine use of parenteral narcotics [5]. Parenteral 
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narcotics were used for breakthrough pain and the 
amount used was compared between patients with 
and without a tourniquet. The routine use of oral 
pain medication was calculated in equal analgesic 
milligrams of morphine and compared. The 
patient’s pain was self-graded, and recorded by 
nurses, using the visual analog score at 6-hour 
intervals during 24 hours and a mean for the 24 
hours was established.  

Quadriceps function was compared on 
postoperative Days 2 and 3 by the use of the 
grading scale of 0 to 5 (0 is absent muscle and 5 is 
normal to resistance) [16]. The function was graded 
by two physical therapists who were blinded to 
tourniquet use. A knee immobilizer was used for all 
patients during ambulation on the first 
postoperative day for protection against a fall.  

ROM was measured by extension and flexion 
preoperatively; post- operatively on Days 1, 2, and 
3; and at 3 and 6 weeks and compared between 
knees with and without tourniquet use for the entire 
operation. Limb girth was measured 10cms distal 
(calf swelling) and 25cms proximal (thigh 
swelling) to the tibial tuberosity.  

Post-operative leg swelling was recorded on the 
first post-operative day. Difference in preop and 
postop limb girth was measured .Straight leg raise 
and range of movement were recorded every day 
until they first achieved SLR and 90 degrees of 
knee flexion. Pain was assessed by visual analog 
scale (VAS 0-10). Patients were asked to mark the 
average of the pain they had during the first post-
operative day. The post-operative heamoglobin was 
measured after 24hours and day-3. Blood 

transfusion was noted and incidence of readmission 
and thromboembolism were also recorded. Hospital 
protocol is to transfuse blood if heamoglobin level 
is less than 8.0g/dl.  

Complications were graded major or minor. Major 
complications were defined as those which changed 
the outcome of the operation, required revision of 
the knee replacement, or were life or limb 
threatening. Minor complications are those that 
required additional treatment but did not threaten 
the patient’s well-being or ultimate outcome of the 
operation.. Statistical analysis was done by a 
person not involved in patient care. The Student’s 
t-test was used for comparing perioperative 
parameters of pain scores, milligrams of analgesic 
morphine pain medication, flexion of the knee, 
hemoglobin, intra operative blood loss, Hemovac 
drain output, total blood loss, and duration of 
surgery. 

Results 

The demographic data was similar in both groups. 
Surgical time did not differ in patients with an 
standard operative tourniquet (70.4 ± 19 minutes) 
compared with those with a short cementation 
tourniquet (71.5 ± 16 minutes) (p = 0.43). The 
mean tourniquet time was 70.4 minutes compared 
with 16 minutes when used for cementation only 
(table 1). The mean pain score between patients 
with and without tourniquet use was not 
statistically different at any time point (Table 2). 
The mean use of pain medication was 47 ± 22 mL 
in the standard operative tourniquet group and 51 ± 
23 mg in the short cementation tourniquet group (p 
= 0.055). 

  
Table 2: pain score on VAS (mean ± SD) 

 Standard tourniquet (n=60) Short tourniquet (n=60) P -value 
POD-1 4.8±2.6 4.6±2.2 0.88 
POD-2 3±2.1 3.8±1.9 0.192 
POD-3 2.8±1.9 2.8±1.6 0.681 
3 week 2.6±1.8 2.3±1.8 0.271 
6 week 2.1±2.0 2.2±1.7 0.31 
 
Intraoperative blood loss was less in operative 
tourniquet patients than cementation tourniquet 
patients (p = 0.03), when added to the total 
Hemovac drain output, the difference was not 
significant with the numbers available. Hemoglobin 
was not statistically significant preoperatively and 
postoperatively. There was a statistically significant 
difference in the thigh swelling between the groups. 
The short tourniquet group had less swelling than 
the standard tourniquet group (p 0.01) (Table 3). 
No major complications occurred in patients of 

both group. Minor complications were two patient 
in standard group and one patient in short group 
had a stiff knee of 10° to 60°, which improved to 5° 
to 110° and 0° to 115° after closed manipulation at 
7 weeks. Four patients in standard tourniquet group 
had wound problems (wound oozing more than 3 
days and local blisters). None of them required any 
surgical intervention and settled eventually. No 
infections in either group. No patient in either 
group had venous thromboembolism diagnosed 
clinically.
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Table 3: Hemodynamic and functional comparisons 
 Standard tourniquet 

(n=60 , knee=95) 
Short tourniquet  
(n=60 , knee=95) 

 p-value 

Intra op blood loss 130±46 246±73 0.03 
Drain output 26 ± 130 210±126 0.69 
Total blood loss 390± 165 456±154 0.28 
Pre op hb 12.4±1.8 12.2±1.4 0.36 
Post op hb ( day-3) 9.6±1.3 9.2±1.6 0.86 
Post op ROM (wk-3) 105±15 (70- 135) 110±13 (90-140) 0.92 
Post op quadriceps strength 4.93 4.96  
Thigh swelling (limb girth difference) 3.9±2.38 2.8±1.3 0.0131 
Calf swelling (limb girth difference) 2.5±1.8 2.9±1.6 0.0245 
 
Values are mean±SD with range in parentheses; 
blood loss is given in cc; hemoglobin is given in 
grams; ROM is by degrees; and quadriceps strength 
is graded from 0 (absent) to 5 (normal);  

Discussion 

The significant finding of our study is, Patients 
who had tourniquet only while cementation had no 
regional wound complications, less thigh swelling 
and early rehabilitation compared to standard 
duration tourniquet group. 

The use of tourniquet gives a bloodless field. 
Numerous studies have shown that total blood loss 
was similar with or without tourniquet during TKR 
[10,12,15]. In our study there was no significant 
difference in the post-operative hemoglobin drop 
level between the two groups. 

The average tourniquet time in short duration group 
was 16 minutes and in standard duration group was 
70.4 minutes in our study. Many studies found 
higher incidence of wound haematomas, nerve 
palsies and blisters in tourniquet group [5,12]. 
Horlocker et al concluded likelihood of 
neurological dysfunction increased with total 
tourniquet time [6]. We also found similar findings; 
patients in the standard duration group had more 
wound complication such as prolonged wound 
leakage and blisters. 

The time of tourniquet release has been debated in 
the literature and is still controversial [9,11].The 
tourniquet, if released before wound closure may 
increase blood loss [4,9] and increase operation 
time [4,9,16,19].There was no difference in the 
operating time between the two groups in our 
study. In a recent study by Tarwala et al found no 
difference in surgical time, pain, haemoglobin 
change and range of movements between operative 
tourniquet group and cementation tourniquet group 
[14]. 

Worland et al reported thigh pain was a common 
complaint in the early post-operative period in pa- 
tients undergoing TKR with tourniquet [18].  

In a study by Wakanker et al there was no 
difference in pain or leg swelling at one week or 

later between the use of tourniquet or no tourniquet 
[17]. In another study there was less pain in the 
first few hours to first three days in no tourniquet 
group (1). In a recent RCT by Tai et al the non-
tourniquet group had less thigh and knee pain by 
post-operative day 4(13). In our study we also 
found no difference in post- operative thigh or knee 
pain between the two groups. We feel this could be 
due to the standard post- operative analgesia given 
to all patients. The majority of patients in the short 
tourniquet group achieved 90 degrees of flexion 
and straight leg raise slightly earlier than the 
standard tourniquet group. Patients in the short 
tourniquet group discharged earlier. This was 
probably due to significantly less thigh swelling 
and no wound complications in these patients. 
However to know the significant difference 
between the groups we needed more patients in 
each group. Other RCTs have also showed short-
term increase in range of movements, less stiffness 
in no tourniquet group [1,17].  

A Meta-analysis have showed increased 
thromboembolism in the tourniquet group 
l[1,9,10,12]. There was no incidence of 
thromboembolism in both groups in our study. It 
was probably due to the routine use of prophylaxis 
and rapid rehabilitation protocol followed at our 
centre. 

Drawbacks of our study were we did not measure 
the pre-operative pain scores and range of 
movements, which might have affected the post-
operative findings. 

The use of a tourniquet during TKR is routine for 
many surgeons. It is believed to facilitate dissection 
and reduce intraoperative bleeding which helps 
better cementation of prosthesis [2]. With the 
tourniquet only during cementation bloodless field 
can be achieved, improving visualization of 
surgical field and helping cementation without 
increasing the risks associated with standard 
duration tourniquet.  

Conclusion 

Both the method had few advantages during 
intraoperative and in short term follow up period. 
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With the numbers available, our results suggest that 
there are no significant important clinical 
differences between patients who had a tourniquet 
inflated throughout the procedure compared with 
those who had it inflated only during cementation. 
Tourniquet inflation for cementation only provides 
the benefit of bloodless bone for implant fixation 
and may eliminate the risks associated with 
prolonged tourniquet use. Limitation of our study 
was small sample size and short term follow up. 
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