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INTRODUCTION 

Unicondylar knee replacements (UKR) have become 

common operations for osteoarthritis (OA), with 85,312 

carried out in the UK between 2003 and 2016.1 The vast 

majority of these cases were medial UKR for isolated 

medial compartment disease, although many surgeons 

also routinely consider lateral compartment UKR.  

There is increasing evidence that for a standard total knee 

replacement (TKR), there is no added benefit in using a 

tourniquet, and indeed that its use may even cause harm.2-

7 The argument that tourniquet use diminishes blood loss 

has been challenged in recent articles.2-9 For the most 

part, studies have shown that although a tourniquet 

reduces intra-operative blood loss, it causes a greater 

post-operative blood loss.8,9 Thus, a tourniquet does not 

significantly reduce the overall drop in haemoglobin or 

the need for post-operative blood transfusion.2-9  

To our knowledge there are no studies investigating the 

need for a tourniquet in UKR, or the need for blood 
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transfusion post-operatively. To that end we carried out a 

study examining the blood loss following UKR where a 

tourniquet was not used, and whether a transfusion was 

ever required. Our hypothesis was that UKR do not cause 

excessive bleeding, and rarely require a post-operative 

blood transfusion. 

METHODS 

We conducted a retrospective case series study of 

cemented UKR carried out in our institution without a 

tourniquet over a 13-month period (1st June 2016- 30th 

June 2017). 36 consecutive cases by a single surgeon 

(FD) were identified and notes reviewed using our 

electronic database (BlueSpier). Only standard primary 

medial compartment unicondylar knee replacements, and 

any cases of patella-femoral knee replacements or lateral 

compartment UKR were excluded. By cross-referencing 

the operation notes against the anaesthetic notes, it was 

confirmed that a tourniquet had not been used in any of 

the cases. Variables recorded are presented in Table 1. 

Table 1: Recorded variables. 

Age at surgery 

Sex 

Estimated blood loss 

Haemoglobin levels pre-operatively 

Haemoglobin levels post-operatively 

Haemoglobin drop 

Anaesthesia (spinal or general) 

Concurrent antiplatelet or anticoagulant use 

(aspirin, clopidogrel or warfarin) 

ASA (American Society of Anaesthesiologists) 

physical status  

Need for transfusion  

All UKRs in our institution undergo several standard 

interventions that have a bearing on blood loss during the 

operation:  

Anti-coagulants are maintained or stopped prior to 

surgery as per a standard protocol. Low dose (75 mg) 

aspirin and corticosteroids can be continued up to and 

beyond the time of the operation. Dipyridamole is 

discontinued 48 hrs before the operation, while Factor Xa 

inhibitors (e.g. Rivaroxaban and Apixaban) are 

discontinued 3 days before surgery. Warfarin is stopped 5 

days before surgery, with conversion to dalteparin if 

bridging anti-coagulation is required. Clopidogrel is 

stopped 7 days before surgery. 

A mixture of a long acting local anaesthetic with 

adrenaline is injected intra-operatively in the peri-

articular tissues. This consists of 150 mls of 2 mg/ml 

Naropin, with 1 ml of 1 in 1000 adrenaline, and 1 ml of 

30 mg/ml ketorolac, if renal function allows. This 

mixture is given at the start of the operation with 50 mls 

subcutaneously. A further 50 mls is infiltrated into the 

posterior joint capsule after the bony cuts have been 

made, and a final 50mls is infiltrated into the musculature 

and subcutaneous tissue during wound closure.  

1 gram of IV tranexamic acid is infused on induction. A 

further 1 gram of topical tranexamic acid in 100mls of 

normal saline is applied to the wound while the cement is 

curing, and prior to closure.  

The unit’s standard VTE prophylaxis is given in the form 

of 5000 units of dalteparin at 6 hours post-surgery, and 

for 14 days thereafter. 

Data was collected on estimated intra-operative blood 

loss, haemoglobin (Hb) drop and whether a post-

operative transfusion was required.  

Estimated blood loss is classified within our institution as 

minimal, under 100mls, under 250 mls, between 250 to 

500mls, between 500 to 750 mls, and over 750mls. It is 

calculated from the quantity of blood accumulated in the 

suction catheters (minus saline irrigation used), the 

weight of blood soaked surgical swabs, and a view of 

how blood stained the surgical drapes are. It is a 

consensus estimation involving the surgeon, the 

anaesthetist and the scrub nurse and is recorded on the 

anaesthetic chart.  

Pre and post-operative haemoglobin (Hb) levels were 

retrieved from the pathology results electronic database 

within our institution (Patient Manager). These blood 

samples were taken at the pre-operative assessment and 

24-48 hours post-surgery respectively. By subtracting one 

from the other we obtained the measured Hb loss for each 

case, indicating the actual blood loss for the peri-

operative period.  

Finally reviewing the electronic notes, the number of 

cases where a blood transfusion was required was noted.  

Data analysis was performed using the IBM SPSS 

Statistics Software for Windows, Version 23. All 

continuous variables were assessed for normality by 

observing the skewness, kurtosis and boxplot as well as 

utilising the Shapiro-Wilk and Kolmogorov-Smirnov 

tests. The mean and standard deviation (SD) were 

recorded if normal distribution was evident, whereas 

median and interquartile range (IQR) were utilised for not 

normally distributed data. Categorical variables are 

reported as frequencies and percentages. The difference 

between pre and post-operative haemoglobin levels was 

calculated utilising the related-samples Wilcoxon signed 

rank test. 

RESULTS 

Baseline characteristics of the 36 patients who had 

undergone medial UKR are depicted in Table 2. 

Tourniquet was utilised for none of the operations. 14 

cases (38.9%) involved female patients. The mean age at 
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surgery was 66.3 years (range 47-87 years, SD±9.8). 

Nine patients reported concurrent use of anticoagulants or 

antiplatelets; 7 (19.4%) reported using aspirin, 1 (2.8%) 

reported using clopidogrel and 1 (2.8%) warfarin. The 

ASA (American Society of Anaesthesiologists) physical 

status was also recorded with most of the patients being 

classified as ASA 2 (83.3%), followed by ASA 1 (8.3%). 

The majority of unicondylar knee replacements were 

performed under spinal anaesthesia, while a quarter of the 

patients received general anaesthetic (Table 2). 

Table 2: Baseline characteristics and categorical data. 

Variable 
Number of cases, relative 

frequency (%) 

Sex (female) 14 (38.9) 

Age 66.3 (SD ± 9.8) 

Medications   

Aspirin 7 (19.4) 

Clopidogrel 1 (2.8) 

Warfarin 1 (2.8) 

ASA  

1 3 (8.3) 

2 30 (83.3) 

3 2 (5.6) 

4 1 (2.8) 

5 0 (0) 

Anesthesia  

Spinal 27 (75) 

General 9 (25) 

Table 3: Estimated blood loss. 

Estimated blood loss (ml)  
Number of cases, 

relative frequency (%) 

<100 22 (61.1) 

100-250 13 (36.1) 

250-500 1 (2.8) 

Upon comparison of the estimated blood loss among the 

participants, the majority (61.1%) experienced blood loss 

of less than 100mls, 36.1% of patients had a blood loss 

between 100 to 250mls, and only one patient (2.8%) was 

classified as having blood loss between 250–500 ml. 

(Table 3). 

The median haemoglobin level (g/l) prior to the operation 

was 143 (range 116–153 g/l, IQR 14.25), while the mean 

respective level post operatively was 125.1 (range 107- 

142 g/l, SD±8.7). This in turn demonstrated a mean 

haemoglobin drop of 16.1 (range 1–26 g/l, SD±5.9). By 

employing the related-samples Wilcoxon signed rank test 

it was noted that the difference in pre and post-operative 

Hb levels reached statistical significance, p<0.001. 

However, despite the drop in haemoglobin, none of the 

36 patients required a blood transfusion. This means that 

although the drop in haemoglobin was statistically 

significant, it was not clinically significant (Table 4). 

Table 4: Measured haemoglobin. 

 
Mean±SD or 

Median (IQR) 
P value 

Haemoglobin, pre-

operative levels (g/L) 
143 (14.25) 

< 0.001 
Haemoglobin, post-

operative levels (g/L) 
125.1±8.7 

Haemoglobin drop 

(g/L) 
16.1±5.9  

DISCUSSION 

Our results show UKR surgery without the use of a 

tourniquet produced an estimated blood loss of under 

100mls in the majority of cases. It also revealed a mean 

blood loss of 16.1 g/l when comparing pre and post-

operative Hb levels. Although this proved to be 

statistically significant, the drop in Hb did not reach 

clinical significance in any of the cases as not one 

required a blood transfusion. Our mean post-operative Hb 

level of 125.1 g/l is still well within a normal range, and 

is far removed from a Hb level below 70g/l which is 

commonly considered as a relative indicator for a blood 

transfusion.10
 

Swab et al in 2014 carried out a study comparing blood 

loss of UKR to TKR where tourniquets were used.11 They 

showed that UKR had less of a Hb loss when compared 

to TKR, and none of them required a post-operative 

blood transfusion. They even went further in saying that 

patients with pre-operative anaemia can undergo UKR 

without the risk of blood transfusions. The average blood 

loss for UKR in their study was 8 g/l, with a mean post-

operative Hb level of 129 g/l at 48 hrs. In comparison to 

our study, they have less blood loss, which is to be 

expected as a tourniquet was used in their study. 

However, interestingly the post-operative Hb levels were 

similar to ours.  

Some aspects of UKR are conducive to minimal blood 

loss. Although UKR is a technically demanding 

operation, it requires a smaller incision, less soft tissue 

release, and less bony cuts compared to a TKR. This in 

turn means UKR have lower complication rates and less 

blood loss when compared to TKR.11-13 We also employ 

intra-operative strategies to reduce blood loss during 

surgery, which are well supported in the literature. The 

pro-thrombotic agent tranexamic acid is given 

intravenously immediately before the operation, and 

topically during the operation.14-16 Local anaesthetic 

agents mixed with adrenaline are given at various stages 

of the operation.17,18 Careful haemostasis with diathermy 

use is employed throughout the operation. From the 

anaesthetic point of view a permissive hypotension is 

promoted via a more limited fluid provision and concise 

control of the blood pressure during surgery.19,20 

Furthermore, patients undergoing UKR are typically 

younger than for example, those undergoing TKR. In our 
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sample, the mean age was 66 years, compared to 70 years 

for TKR.21 Such younger patients could tolerate minor 

degrees of post-operative anaemia, and therefore rarely 

require a post-operative blood transfusion. 

The low level of blood loss and absence of transfusion in 

our series calls into question the need to perform a group 

and save prior to undergoing UKR. Similar claims have 

been made for enhanced recovery hip and knee 

replacements, and elective and emergency laparoscopic 

general surgery.22-24 With the cost of carrying out a group 

and save estimated at approximately £20, cost savings in 

our institution would be modest.23 However, 

extrapolating this onto a national scale would have 

greater financial implications. 

CONCLUSION 

To our knowledge, this is the first reported single-

surgeon case series to demonstrate that UKR undertaken 

without a tourniquet and with a series of standardised 

haemostatic interventions does not result in clinically 

significant blood loss. The level of post-operative 

haemoglobin remained within the acceptable range and 

no patient needed a blood transfusion. This suggests that 

this operation can be undertaken without the need for a 

group and save. It is our hope that surgeons will be 

encouraged to perform this procedure without a 

tourniquet and benefit from the cost-saving opportunity 

of not performing a group and save. 
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