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Background and purpose — Tourniquet use in total
knee arthroplasty (TKA) provides a bloodless surgical field,
which may lead to a better cementation but reduced function
and increased pain. We aimed to investigate the effect of a
tourniquet during TKA on implant survival, implant loosen-
ing, infection, and mortality.

Methods — Data from 24,249 TKAs, collected by the
Norwegian Arthroplasty Register between 2019 and 2023,
was included. Among these, 14,926 were operated on with
tourniquet and 9,323 without tourniquet. Cumulative revi-
sion rates (CRRs) were estimated using 1 minus Kaplan—
Meier estimates for all revision causes and Cumulative Inci-
dence Function (CIF) for specific revision causes at 3 years
of follow-up. Cox regression analyses estimated hazard rate
ratios (HRRs) for all revisions and Fine and Gray analyses
estimated sub-hazard ratios (SHRs) for specific revision
causes. Both were adjusted for age, sex, diagnosis, ASA
score, fixation, implant type, and tranexamic acid use.

Results — At 3 years of follow-up CRR was lower for
the tourniquet group at 2.49% (95% confidence interval [CI]
2.21-2.81) vs 3.59% (CI 3.14-4.10) for the non-tourniquet
group. We found an increased risk of revision in the non-
tourniquet group (HRR 1.81, CI 1.46-2.46) after 3 months.
CIF demonstrated a lower CRR for aseptic tibial loosening
for the tourniquet group (0.08%, CI 0.04-0.15) compared
with the non-tourniquet group (0.39%, CI 0.25-0.58). There
was a higher risk of aseptic tibial loosening for non-tourni-
quet TKAs (SHR 6.06, CI 3.06-12.00), but no association
with aseptic femoral loosening. There was no difference in
infection or mortality.

Conclusion — Tourniquet use during TKA was associated
with reduced risk of tibial loosening after 3 years but without
increased risk of infection, femoral loosening, or mortality.

Using a tourniquet during total knee arthroplasty (TKA) is
a widely utilized practice; 59% of TKAs in Norway were
performed with a tourniquet in 2022 [1], compared with 54%
in Sweden and 45% in Denmark the same year [2,3]. A tour-
niquet is a device that restricts distal blood flow, providing
a drier, bloodless field intraoperatively. This optimizes the
visual conditions during surgery and may enhance implant
fixation. However, inflating a tourniquet during TKA has
been associated with unfortunate events such as ischemic
soft tissue injury, venous thromboembolic events, increased
blood loss, and increased risk for infection [4,5]. Use of a
tourniquet has been shown to worsen short-term clinical out-
comes, by reducing postoperative function and increasing
pain [6].

Three randomized studies using radiostereometric analy-
sis (RSA) found no difference in implant stability between
TKAs performed with or without a tourniquet, with follow-
up periods up to 2 years [7-9]. To our knowledge, no studies
have yet been published assessing the short- or medium-term
effects of tourniquet with respect to implant survival in large
groups of patients from national registries. A meta-analysis
by Ahmed and colleagues concluded that there is insufficient
high-quality evidence to determine the direct influence of
tourniquet application on implant survival. They suggested
that additional research, particularly registry-based studies,
may answer this question [4]. A recent systematic review
by Rafaqat et al. concluded that there is a need for studies
investigating the effect of tourniquet during TKA on implant
survival [10].

We aimed to evaluate the short-term (3 years) association
of tourniquet use in TKAs regarding implant survival. Our
secondary aims included assessing revision rates for aseptic
loosening, infection, and patient mortality.
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Methods

Study design

The study from the Norwegian Arthroplasty Register (NAR)
in the period 2019-2023 was performed in accordance with
the STROBE statement. The surgeon fills in a form imme-
diately after both primary and revision surgery. A revision
is defined as repeat surgery in which 1 or more parts of an
implant is removed, exchanged, or added [11].

Data source

The validity and completeness of our data source, NAR, is
high; completeness of reporting of procedures has been found
to be 97% for primary knee replacements and 93% for revi-
sion procedures, compared with data in the Norwegian Patient
Registry [1]. The report of random error in the data is found to
be < 1%, where 85% of these constitute wrongful report from
surgeons [12]. Furthermore, more than 95% of reoperations
for periprosthetic infections within 30 days are regarded as
reported, validated against the mandatory Norwegian Surveil-
lance system for Healthcare-Associated Infections [13]. The
accuracy of reported reoperations has been validated against
the electronic patients records and are 87% for infections and
95% for aseptic loosening [14]. All implant components are
reported using catalogue numbers using barcode scanning.

Patients

We identified all primary TKAs performed between 2019
and 2023. Our study population included primary TKAs with
either cemented or hybrid fixation (cemented tibial compo-
nent). Cases not abiding by the stated criteria, or cases that
lacked information on tourniquet status or tibial insert, were
excluded. This selection yielded 24,249 knees eligible for
analysis. Of these, 14,926 were operated on with a tourniquet
and 9,323 were operated on without a tourniquet. Details con-
cerning the case selection are described in Figure 1.

Outcomes

We analyzed our population with respect to the following out-
comes: revision of any cause as our primary endpoint, revi-
sion due to tibial loosening, femoral loosening, revision due to
infection, revision due to causes other than implant loosening
and infection, and patient mortality as secondary endpoints.

Statistics

Baseline characteristics between cases operated on with
and without tourniquet during surgery were compared with
respect to heterogeneity using standardized mean differences.
The reverse Kaplan—Meier method was used to calculate the
median follow-up [15].

Crude revision rate at 3 years after primary surgery was
assessed using Kaplan—Meier failure probabilities (1-KM)
for all causes of revision and patient mortality. For revision,

survival time started on the day of primary TKA and ended
when 1 of the following events occurred: revision, emigra-
tion, death, or when the follow-up period ended (December
31,2023), whichever came first. Bilateral knees were included
in the analyses as in general this can be done without depen-
dency issues. For analysis of mortality, if the individual had
bilateral TKA the first knee was excluded, and no censoring
was done when a revision took place [16]. To compare risk of
revision between groups, we used Cox adjusted hazard rate
ratios (HRRs) with tourniquet as the reference. For arthroplas-
ties with multiple revision causes reported, the main cause of
revision was determined based on the hierarchy from the Aus-
tralian Orthopaedic Association National Joint Replacement
Registry (AOANJRR) [17].

When analyzing risk of revision for specific causes (implant
loosening of tibia or femur, infection, and other causes), we
used Cumulative Incidence Functions (CIFs) with 3-year
follow-up. Fine and Gray analyses were used to estimate sub-
hazard ratios (SHRs) between the groups, with tourniquet as
the reference. The 2 latter methods were used to address the
issue of competing risks between specific modes of failure.
For specific revision causes, the stratifying variable distin-
guished between no event occurring, the event of interest
occurring, and a competing event occurring [18].

We developed directed acyclic graphs (DAGs) to identify
confounding variables to be included in the statistical models.
Our Cox and Fine and Gray models were adjusted according
to this model: age (< 60 years, 60-75 years, > 75 years), sex,
diagnosis (osteoarthritis [OA] or other), ASA classification (<
2 or > 3), mode of fixation (cemented or hybrid), type of tibial
insert (minimally stabilized [MS], posterior stabilized [PS],
rotating platform), patellar resurfacing, and tranexamic acid
(used or not used) (Supplementary Figure A).

In addition, a sensitivity analysis was conducted on a subset
of cases that included fully cemented TKAs with minimally
stabilized (MS) tibial inserts only. Patient selection can be
found in Supplementary Figure B. In the sensitivity analy-
sis adjustment for prosthesis brand, the granularity level of
the Orthopaedic Data Evaluation Panel was used [19]. The
assumption of proportional hazards was evaluated statisti-
cally with Schoenfeld residuals test. To fulfill the assumption,
Kaplan—Meier curves were visually inspected to determine
the cut-off point at 3 months. The significance level was set at
0.05 and all tests were 2-sided.

Missing data for ASA class and tranexamic acid was assumed
to be missing at random [20]. As both variables were adjusted for
in Cox and Fine and Gray analysis, listwise deletion was used.
To check our findings, missing imputation assigning values
for “best case” (ASA class = 1-2 and receiving tranexamic
acid) and “worst case” (ASA-class = 3—4 and not receiving
tranexamic acid) scenarios were done (Supplementary Table 1).
As an alternative to the adjusted Cox regression, we estimated
the causal effect of tourniquet using an instrumental variable
(IV) approach. This analysis follows the methods described by
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Primary total knee arthroplasties
reported to NAR 2019-2023
n = 32,177 (28,220 patients)

Excluded (n = 7,928):

— uncemented or inverse hybrid TKAs, 5,198

— - central femoral stem or tibia stem, 670

- missing information on tibial baseplate type, 11
- missing tourniquet status, 2,049

Included for analysis
n = 24,249 (21,585 patients)

With tourniquet With tourniquet
n = 14,926 (13,244 patients) n = 9,323 (8,341 patients)
T T
Revisions at 5 years Revisions at 5 years
for all causes for all causes
n =281 n =233

Deaths at 5 years
n =325

Deaths at 5 years
n=182

Figure 1. Demographic flowchart of study population.

MacKenzie et al. [21] for IVs in a Cox regression model. As
instrument, we applied the hospital’s annual propensity for using
torniquet. Hence, the IV approach assumes that the hospital is
related to risk of revision only through the use of tourniquet, and
that the hospital is independent of unobserved covariates. Under
these conditions the estimated HRR for tourniquet use on risk of
revision can be interpreted as a causal effect estimate.

All data processing and analysis was conducted using Stata
SE version 18.0 (StataCorp LLC, College Station, TX, US),
apart from instrument variable analysis, which has been ana-
lyzed using the statistical package R (R Foundation for Statis-
tical Computing, Vienna, Austria).

Ethics, funding, use of Al tools, and disclosures

The Norwegian Data Inspectorate has granted a license to the
NAR based on patient consent (reference number:16/01622-3/
CDG, date of issue: latest license February 24, 2017). Collec-
tion of data was done according to Norwegian and EU data pro-
tection legislation. Data may be retrieved upon request to the
NAR. The authors received no financial or material support for
the research, authorship, and/or publication of this article. Chat
GPT-40 was used to improve the legend beneath Supplemen-
tary Figure A. The authors declare no conflict of interest. Com-
plete disclosure of interest forms according to ICMIJE are avail-
able on the article page, doi: 10.2340/17453674.2025.43981.

Results

Between 2019 and 2023, 32,177 primary TKAs were regis-
tered in the NAR. TKAs were excluded if they were unce-
mented or inverse hybrid (n = 5,198), had a central stem for
either component (n = 670), lacked information on tibial
baseplate type (n = 11) or lacked information on tourniquet
status (n = 2,490). This selection yielded a study population of
24249 knees, 14,926 operated on with tourniquet, and 9,323
operated on without tourniquet (Figure 1).

Table 1. Demographic data for cases being operated with or with-
out tourniquet during primary cemented or hybrid MS/PS/rotating
platform TKA in Norway 2019-2023. Values are count (%) unless
specified

No Standardized

Tourniquet tourniquet mean
Factor (n=14,926) (n=9,323) difference
Median follow-up (years) 2.3 1.9
Female sex 8,649 (58) 5,538 (59) 0.030
Age, years 0.016
<60 2,569 (17) 1,587 (17)
60-75 8,024 (54) 4,947 (53)
>75 4,333 (29) 2,789 (31)
Diagnosis 0.003
Osteoarthritis 13,619 (91) 8,514 (91)
Other 1,307 (8.8) 809 (8.7)
ASA class 0.036
1-2 11,458 (78) 7,059 (77)
3 3,204 (22) 2,151 (23)
Missing 264 (1.8) 113 (1.2)
Tranexamic acid 0.082
Yes 14,266 (97) 8,773 (95)
No 503 (3.4) 467 (5.1)
Missing 157 (1.1) 83 (0.9)
Mode of fixation 0.28
Cemented 13,172 (88) 7,243 (78)
Hybrid 2 1,754 (12) 2,080 (22)
Type of tibial insert 0.11
Minimally stabilized® 12,005 (80) 7,526 (81)
Posterior stabilized 1,390 (9.3) 1,404 (15)
Rotating © 1,531 (10) 393 (4.3)
Patellar resurfacing 1,378 (9.2) 1,623 (17) 0.24
Mean operation time,
minutes (SD) 85.4 (21.9) 83.9 (21.9) 0.070

a8 Uncemented femur, cemented tibia.
b including cruciate retaining and ultra congruent polyethylene.
¢ Rotating platform and mobile bearing polyethylene.

Demographics

The majority (53.5%) of the TKA patients were between
60 and 75 years old, and 58.5% were female. The majority
(91.3%) had OA as primary diagnosis for the TKA.

Based on standardized mean differences, there were differ-
ences in mode of fixation and patellar resurfacing between the
groups, with more hybrid and more patellar resurfaced TKAs
in the non-tourniquet group. Otherwise, there were small dif-
ferences (Table 1).

Baseline characteristics for patients included in the sensitiv-
ity analysis were similar between groups apart from prosthesis
brand (Supplementary Table 2).

All-cause revision

At 3 years of follow-up, the 1-Kaplan—Meier probability for
revision was 2.49% (CI 2.21-2.81) for cases operated on with
tourniquet and 3.59% (CI 3.14-4.10) for cases operated on
without. There was a statistically significant difference in risk
of revision between the groups after 3 months, favoring the
use of a tourniquet (HRR 1.81, CI 1.46-2.46) (Table 2, Figure
2). Instrument variable analysis on the sub-population of MS



Acta Orthopaedica 2025; 96: 547-554

550

Table 2. Kaplan—-Meier failure probabilities (1-KM) due to all causes
of revision, Cumulative Incidence Function (CIF) for specific causes
of revisions. Cox adjusted hazard rate ratio (HRR) for all causes
and Fine and Gray adjusted sub-hazard ratios (SHR) for specific
causes of revisions estimated for cases operated with or without

tourniquet during primary cemented TKA in Norway 2019-2023

Tourniquet No tourniquet
Time (n = 14,926) (n =9,323)
Revised at 3 years due to
all causes, n 284 234
1-KM % (Cl) 2.49 (2.21-2.81) 3.59 (3.14-4.10)
Patients left at risk, n 5,424 2,946
implant loosening, n 5 28
CIF% (Cl) 0.15 (0.09-0.25) 0.44 (0.30-0.64)
tibial loosening, n 8 25
CIF % (CI) 0.08 (0.04—0.15) 0.39 (0.25-0.58)
femoral loosening, n 7 4
CIF % (CI) 0.07 (0.03-0.16) 0.07 (0.02-0.17)
patellar loosening, n 1 1
CIF % (CI) 0.01 (0.0-0.05) 0.03 (0.0-0.2)
infection, n 125 74
CIF % (CI) 0.95 (0.79-1.13) 0.92 (0.72-1.15)
other causes, n 144 132
CIF % (CI) 1.39 (1.17-1.64) 2.19 (1.83-2.61)

Unadjusted estimates
HRR 2 all causes (Cl)

KM cumulative revision rate (%)

CIF for revision due to
tibial component loosening (%)

Tourniquet
5-1 No tourniquet

e

/

- |
/‘/ /_/VJH 7 7 0.3
31 i %
Vg sl 0.2
Vi 4 .27
21 G /
|z 0.1
0 ; ; ; ‘ 0 : ; : ‘

0.5
Tourniquet
No tourniquet

0.4

0 1 2 3 4 5
Years after primary surgery

Figure 2. 1-Kaplan—Meier cumu-
lative all-cause revision for TKAs
performed between 2019 and
2023.

CIF for revision due to
femoral component loosening (%)

0 1 2 3 4 5
Years after primary surgery

Figure 3. Cumulative incidence
function (CIF) for revision due to
aseptic tibial loosening for TKAs
performed between 2019 and
2028.

CIF for revision due to
infection (%)

0.15

0.10

0.05

0.15
Tourniquet Tourniquet
No tourniquet No tourniquet
0.10
0.05
0 T T T T 0

Years after primary surgery

Figure 4. Cumulative incidence
function (CIF) for revision due
to aseptic femoral loosening for
TKAs performed between 2019
and 2023.

o 1 2 3 4 5
Years after primary surgery
Figure 5. Cumulative incidence
function (CIF) for revision due
to infection for TKAs performed
between 2019 and 2023.

< 3 months 1 1.13 (0.86-1.48)

> 3 months 1 1.67 (1.35-2.06)
SHR P implant loosening (Cl) 1 2.83 (1.60-5.00)
SHR tibial loosening (Cl) 1 4.84 (2.36-9.94)
SHR femoral loosening (Cl) 1 0.72 (0.23-2.29)
SHR patellar loosening (Cl) 1 1.83 (0.12-29.20)
SHR infection (CI) 1 0.99 (0.75-1.32)
SHR other causes (Cl) 1 1.66 (1.32-2.08)

Adjusted estimates

HRR 2 all causes (Cl)

< 3 months 1 1.12 (0.84-1.49)

> 3 months 1 1.81 (1.46-2.46)
SHR b implant loosening (Cl) 1 3.26 (1.80-5.89)
SHR tibial loosening (Cl) 1 6.06 (3.06—12.00)
SHR femoral loosening (Cl) 1 0.73 (0.19-2.76)
SHR patellar loosening (Cl) 1 0.83 (0.03—19.90)
SHR infection (CI) 1 0.97 (0.73-1.29)
SHR other causes (Cl) 1 1.81 (1.43-2.28)

2HRR no tourniquet vs with tourniquet (reference), estimated at 5
years of follow-up. Adjusted for age, sex, diagnosis, ASA class,
tranexamic acid, mode of fixation, type of tibial insert, and patellar
resurfacing. To fulfill the proportional hazards assumption, Kaplan—
Meier curves were inspected and period of investigation was split
at 3 months. Simultaneous loosening: 1 and 2 knees were revised
with simultaneous femoral and tibial loosening in the tourniquet
and no tourniquet group respectively .

b Cumulative SHR no tourniquet vs tourniquet (reference) estimated
at 5 years of follow-up. Adjusted for age, sex, diagnosis, ASA class,
tranexamic acid, mode of fixation, type of tibial insert, and patellar
resurfacing.

knees also showed a higher risk of all-cause revision in the
non-tourniquet group after 3 months (HRR 2.86, CI 2.11—
3.89) (Supplementary Table 3).

Aseptic implant loosening

At 3 years of follow-up, CIF showed higher rates for tibial
loosening 0.39% (CI 0.25-0.58) in the non-tourniquet group

compared with 0.08% (CI 0.04-0.15) in the tourniquet group
(SHR 6.06 CI 3.06-12.00) (Table 2, Figure 3). There was no
difference in CIF for femoral loosening 0.07 (C10.03-0.16) vs
0.07 (C10.02-0.17) for tourniquet and non-tourniquet respec-
tively (SHR 0.73, C1 0.19-2.76) (Table 2, Figure 4).

Infection

At 3 years of follow-up, CIFs showed similar rates of revision
for infection; 0.95% (CI 0.79-1.13) for patients operated on
with tourniquet and 0.92% (CI 0.72—-1.15) for patients oper-
ated on without (Table 2, Figure 5). Adjusted Fine and Gray
analysis did not show a statistically significant difference in
risk of infection (Table 2).

Other revision causes

For other revision causes than infection and implant loosening,
CIFs showed lower rates of revision, 1.39% (CI 1.17-1.64)
for TKAs with tourniquet, than for TKAs without, 2.19% (CI
1.83-2.61). Fine and Gray analysis revealed a statistically sig-
nificant increased risk of revision by other causes for knees
operated on without tourniquet (Table 2). Specific revision
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Table 3. Kaplan-Meier cumulative mortality rate for patients operated
on with or without tourniquet during their primary TKA in Norway
between 2019 and 2023. Cox adjusted hazard rate ratio for risk of
death

Tourniquet No tourniquet

Time (n =13,244) (n=8,341)
Dead at 30 days, n 4 5

1—-KM % (Cl) 0.03 (0.01-0.08) 0.06 (0.03-0.15)

Patients left at risk, n 13,004 8,135
Dead at 1 year, n 62 39

1-KM % (ClI) 0.54 (0.42-0.69) 0.55 (0.40-0.76)

Patients left at risk, n 10,170 5,559
Dead at 3 years, n 224 127

1—-KM % (Cl) 2.80 (2.45-3.20) 2.82 (2.36-3.38)

Patients left at risk, n 4,701 2,580
Unadjusted estimates

Hazard rate ratio 2 (Cl) 1 0.98 (0.81-1.19)
Adjusted estimates

Hazard rate ratio P (CI) 1 0.95 (0.79-1.16)

2 No tourniquet vs with tourniquet as reference.
b Adjusted for age, sex, diagnosis, ASA class, tranexamic acid.

causes are summarized in Supplementary data. There was an
increased risk of periprosthetic fracture for knees operated on
without a tourniquet (Supplementary Table 4).

Mortality

At 1 year of follow-up, the cumulative mortality risk analysis
indicated that the mortality probabilities for patients operated
on with and without a tourniquet were similar, at 0.54% (CI
0.42-0.69) and 0.55% (CI 0.40-0.76) respectively (Table 3,
Figure 6). There was no statistically significant difference in
the adjusted HRR, 0.95 (CI1 0.79-1.16) (Table 3).

Sensitivity analysis and missing imputation analysis
The missing imputation analysis for best and worst case sce-
narios for the whole study population yielded similar results.
The sensitivity analysis and imputation analysis, including
fully cemented TKAs with MS tibial inserts only, yielded
comparable results to the total study population (Supplemen-
tary Tables 2, 3, 5, 6 and Figure A and B).

Discussion

We aimed to investigate the effect of a tourniquet during
TKA on implant survival, implant loosening, infection, and
mortality. We found that refraining from using a tourniquet
during TKA was associated with increased risk of all-cause
revision with 5 years of follow-up. When looking at specific
causes of revision, omitting a tourniquet was associated with
an increased risk of revision due to aseptic tibial loosening and
of revision due to other causes. Our data showed that the fem-
oral component was not as susceptible to aseptic loosening
as its tibial counterpart, and that tourniquet use did not affect

KM cumulative patient mortality (%)
0.10

Tourniquet
No tourniquet

0.05

0 : ; ; .
0 1 2 3 4 5
Years after primary surgery

Figure 6. 1—-Kaplan—Meier cumulative mortality for patients operated
on between 2019 and 2023.

the risk of revision for femoral component loosening. Risk of
revision due to infection and mortality was not affected by
tourniquet use.

Aseptic tibial loosening

In this study, revision for early aseptic tibial loosening
occurred less frequently when using a tourniquet during sur-
gery. A retrieval study by Miller et.al. found that increased
cement penetration increased the stability of the tibial base-
plate [22]. It has been suggested that aiming for tibial cement
penetration of between 3 and 5 mm is advisable in order to
increase implant stability [23]. Preventing contamination, e.g.,
by blood, of the tibial baseplate has a protective effect on tibial
fixation [24]. The effect of a tourniquet on cement penetration
has been investigated, with conflicting results. Both a meta-
analysis [6] and an RCT conducted by Peker and Altun [25]
demonstrated that using a tourniquet increased the cement
penetration significantly. Conversely, a scoping review assess-
ing 16 RCTs [10] and a meta-analysis reviewing a total of 41
RCTs [4,26] concluded that there was no improvement in
implant stability when inflating a tourniquet. However, most
of the studies had a maximum follow-up of only 2 years and
were small, ranging from 20—103 knees. A retrospective com-
parative clinical study found TKAs with tourniquet to be more
stable after 3 years’ follow-up [27], which is supported by our
findings.

Infection, death, and venous thromboembolic events

We found no indication that a tourniquet influenced the risk
of revision due to infection. Our finding contrasted with a
meta-analysis on 14 RCT studies conducted by Magan et al.
that found an increased risk of infection when using a tourni-
quet during surgery [5]. In addition, Ahmed et al. conducted
a meta-analysis assessing the risk for infection with similar
conclusions [4,26]. Apart from these studies, there have, to our
knowledge, been no registry studies assessing the effect of
tourniquet on risk of deep infection. The ability of arthroplasty
registers to accurately evaluate infection rates has been ques-
tioned [14,28], and the true incidence of infection is presum-
ably underestimated. However, there is no reason to believe
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that this would unequally affect the study groups in the present
study.

We assessed mortality as a proxy for serious thrombo-
embolic events and could not find a difference between the
groups. Magan and colleagues found no increased risk of VTE
and postoperative drop in hemoglobin levels when applying a
tourniquet [5]. 2 Danish multi-center prospective cohort stud-
ies yielded similar results [29,30]. In contrast, a meta-analysis
by Liu and colleagues found a significantly increased risk of
VTE when using a tourniquet, especially for longer periods of
time [31]. Our data was limited to mortality, and less serious
VTEs were not studied. Thus there is a chance that the use of
a tourniquet may affect the risk of non-fatal VTE despite our
finding that the mortality was the same in the 2 groups.

Proponents of omitting the tourniquet argue that recovery is
faster and the risk of VTE smaller without a tourniquet [30].
However, multiple studies show that there is no difference in
functional scores or pain 6 months postoperatively [32-34]. In
the present study of cemented/hybrid TKAs we found a higher
risk of implant revision in the non-tourniquet group (3.6% vs
2.5%). Revision for tibial component loosening was the main
reason for this difference. The higher risk of tibial loosening
could be caused by suboptimal cementing on a bloody tibial
cut surface. We found no difference in mortality or infection
rates, indicating that the short tourniquet time (average < 85
minutes) does not cause higher risk of death due to thrombo-
embolic disease or higher risk of periprosthetic infection. As
long as antibiotic prophylaxis is given more than 30 minutes
before tourniquet application the tissue should have a high
enough concentration of antibiotic to prevent infection. Thus
our findings support the use of a tourniquet. A slightly slower
recovery could be justified by a reduced risk of revision sur-
gery. Another approach could be to apply a tourniquet only
during cementation, to get the benefits of a dry, bloodless sur-
gical field, as well as reduce risks of complications associated
with long-term occlusion.

Strengths

The major strength of this study is the high number of TKAs
included, which is higher than any other study on this topic.
The NAR collects data with standardized forms from all Nor-
wegian hospitals with high coverage and completeness of both
primary and revision cases. In addition, our study provides
similar or longer follow-up than most other studies on the
topic with a median follow-up of 2.3 years for knees oper-
ated on with a tourniquet and 1.88 years for knees operated on
without a tourniquet. Maximum follow-up was 5 years.

Limitations

Our study did not have patient-reported outcomes. Therefore
we could not study functional recovery. In addition, the rela-
tively small number of revisions due to specific causes must be
considered when evaluating the findings, as well as the wide
confidence intervals for the Fine and Gray and Cox analyses.

We are aware of BMI, activity level, and surgeon as potential
confounders; however, we were unable to control for these
factors as the NAR did not collect BMI data during the study
period and does not collect data on activity level or surgeon.
The standard in Norway has been using a tourniquet, and sur-
geons most likely to swap technique could be younger or may
be more dedicated to knee replacement surgery. Also it is pos-
sible that in complex cases (stiff or malaligned knees, high
BMI) a tourniquet was used more frequently. These factors
could skew our results, but we find it unlikely that the effect
would be significant. Regarding the difference in aseptic tibial
loosening, it is impossible to rule out residual confounding.
We conducted an instrument variable analysis, using hospi-
tal and year of operation as instruments to account for such
confounding, revealing similar conclusions. We did not assess
blood loss in the current study, but the issue is of importance
in TKA. There are several meta-analyses concluding that
inflating a tourniquet does not increase total blood loss [4,35].

Conclusion

The use of a tourniquet was associated with reduced risk of
aseptic tibial loosening after 3 years but not with risk of infec-
tion, femoral loosening, or mortality.

Tourniquet use improved implant survival, especially by
being associated with a reduced risk of revision due to aseptic
tibial loosening. The risk of revision due to prosthetic joint
infection was not affected by tourniquet use during TKA and
neither was mortality.

In perspective, more registry studies with longer follow-up
confirming our data, preferably with PROM data alongside
implant survival data, would be valuable.
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