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Background and purpose — Despite increased attention
to and acceptance of fast-track procedures, there is a lack of
studies concerning discharge on the day of surgery (DOS)
following total knee arthroplasty (SD-TKA). We evaluated
the feasibility of SD-TKA, and compared safety and patient-
reported outcomes (PROs) between patients undergoing
SD-TKA and patients undergoing standard TKA.

Patients and methods — A SD-TKA group (n = 101)
was matched 1:1 to a standard TKA group (n = 101) on age,
sex, and ASA score. Feasibility (being discharged on DOS),
safety (unplanned contacts and complications evaluated by
telephone calls (2 weeks), outpatient visits (2 weeks), and
readmission (90 days)) were assessed. Further, Oxford Knee
Score (OKS) and Visual Analogue Scale (VAS) (pain at rest
and activity) were reported (90 days).

Results — 89 of 101 SD-TKA patients were discharged
on DOS. The number of telephone calls (< 83) and outpatient
visits (12) were similar in the 2 groups. The number of read-
missions was < 3 in both groups, and only 1 of the readmis-
sions was related to TKA surgery. No differences were found
at 90-day follow-up in terms of OKS (34 in both groups)
or VAS (rest: SD-TKA = 7 and standard TKA = 8; activity:
SD-TKA = 17 and standard TKA = 15).

Interpretation — SD-TKA is feasible in a selected group
of patients, and safety and PROs are comparable to patients
undergoing standard TKA.

As a result of general quality improvements in the clinical
pathway of arthroplasty surgery, fast-track procedures have
emerged, resulting in reduced mean length of stay (LOS) in
hospital (1-5). In Denmark, mean LOS is 1.5 days for patients
undergoing primary total knee arthroplasty (TKA) surgery
(6). Recently, discharge on the same day as TKA surgery (SD-
TKA) has increasingly gained attention and acceptance (5,7).

Several systematic reviews including studies on differ-
ent arthroplasty procedures have revealed that discharge on
the day of surgery appears feasible, safe, and effective in
selected patients (1-4,8). The reviews on TKA include both
comparative (non-randomized) and non-comparative stud-
ies; the definition of discharge on the day of surgery (DOS)
varies, and clinical pathway protocols differ (1-4,8). Most
studies were conducted in the United States, and only a few
in Europe (9-13). Given the low number of patients undergo-
ing SD-TKA in previous European studies, further studies on
SD-TKA are warranted, particularly in Scandinavian popu-
lations. Furthermore, although the importance of patient-
reported outcomes (PROs) is acknowledged when assessing
knee function (5), only a few studies have reported PROs
following SD-TKA (3,13).

This study evaluates the feasibility of SD-TKA, and com-
pares safety and also PROs at 90-day follow-up between
patients undergoing SD-TKA and patients undergoing stan-
dard TKA.

© 2022 The Author(s). Published by Medical Journals Sweden, on behalf of the Nordic Orthopedic Federation. This is an Open Access article distributed
under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License (https://creativecommons.org/licenses/by-nc/4.0/), allowing
third parties to copy and redistribute the material in any medium or format and to remix, transform, and build upon the material for non-commercial purposes,

provided proper attribution to the original work.
DOI 10.2340/17453674.2022.2807



Acta Orthopaedica 2022; 93: 509-518

510

Patients and methods

This single-center cohort study, reported according to the
STROBE Statement, compared a group of patients who under-
went SD-TKA with a group of patients who underwent stan-
dard TKA. SD-TKA patients were scheduled to be discharged
to their home on DOS, whereas standard TKA patients stayed
at least 1 night in the hospital.

Patients were included from the Silkeborg Knee Replace-
ment Study (SIKS) database. The SIKS database is a pro-
spective cohort including 1,026 consecutive patients who
underwent TKA at the Elective Surgery Center, Silkeborg
Regional Hospital, Denmark (a public tax-financed hospital
with free access for patients) between February 2018 and
March 2020. From November 2018, the SIKS database also
included SD-TKA patients; the first 18 patients were defined
as pilot patients and treated in accordance with the clinical
pathway protocol (Table 1, see Supplementary data). To imi-
tate discharge to the home, pilot patients spent 1 night at the
patient hotel accompanied by their own adult support person
and without nightly nurse supervision. In the clinical setting,
patients were scheduled to SD-TKA based on the following
eligibility criteria: (i) primary unilateral TKA, (ii) accepting
SD-TKA, (iii) = 18 years, (iv) ASA score 142 , (v) availability
of an adult support person at home during the first 24 hours
after discharge, (vi) living within 1-hour drive from the hospi-
tal, and (vii) not categorized as a pain care patient (pain care
patients fulfill the following criteria: (a) intake of > 80 mg
opioids/24 hours, (b) current or previous abuse of opioids or
alcohol, (c) opioid intolerance, (d) previous gastric banding
or sleeve operation, (e) current use of medicinal cannabis, (f)
complex history of pain, and/or (g) current methadone treat-
ment). All patients who were offered SD-TKA were consecu-
tively included in the study from the SIKS database. For the
purpose of the study and to ensure that the standard TKA group
was as comparable as possible to the SD-TKA group we used
the following selection criteria for the standard TKA group: (i)
primary unilateral TKA, (ii) = 18 years, (iii) ASA score 1+2,
(iv) cohabiting (a proxy for criteria v) in the SD-TKA group),
and (v) not categorized as a pain care patient.

Patients from the standard TKA group either underwent
surgery before SD-TKA was initiated or in the same period
as SD-TKA was offered. No procedural changes in the clini-
cal pathway protocol occurred during the inclusion period.
This justified the inclusion of standard TKA patients from the
period prior to when SD-TKA was offered. SD-TKA patients
were matched 1:1 on sex and age (nearest-neighbor in the
interval between + 5 years) with standard TKA patients. Of
note are 2 issues. First, 4 of the pilot patients were discharged
on the DOS. 1 of these 4 pilot patients was excluded due to
being categorized as a pain care patient; thus, 3 pilot patients
were included in the analyses as they were considered to have
the same safety risk as the rest of the SD-TKA group. Second,

8 patients had been included as SD-TKA patients although
they had an ASA score = 3, which was a predefined exclu-
sion criterion in the clinical setting. As we intended the study
to reflect clinical practice, it was decided to match these 8
patients with 8 patients with ASA score = 3 from the standard
TKA group and include them in the analyses.

The clinical pathway was delivered by a multidisciplinary
team consisting of anesthesiologists, orthopedic surgeons,
nurses, and physiotherapists. The main differences in the
clinical pathway of the 2 patient groups were: (i) that patients
from the SD-TKA group were transferred to the day care unit
whereas patients from the standard TKA group were trans-
ferred to a specialized orthopedic ward, and (ii) physiotherapy
was initiated on DOS for the SD-TKA group, and the day after
surgery for the standard TKA group (Table 1, see Supplemen-
tary data).

Participant and surgical characteristics were collected
at baseline. Variables related to feasibility were LOS, and
reason(s) for not being discharged on DOS. These vari-
ables were retrieved from the electronic medical record, and
were collected retrospectively. In terms of safety, data on
unplanned contacts and complications (i.e., the reason(s) for
the unplanned contact) were collected and categorized into
() telephone calls, (ii) outpatient visits, and (iii) readmis-
sion (admission to hospital for more than 12 hours). Data on
telephone calls and outpatient visits was collected retrospec-
tively from the electronic medical record within 2 weeks from
discharge. Data on readmission was obtained retrospectively
from the Danish National Patient Registry (DNPR) within the
first 90 days after surgery. PROs on function and pain were
measured by the Oxford Knee Score (OKS), a 12-item ques-
tionnaire summarized to a total score between 0 and 48 (the
higher the score, the better function and pain) (14). PROs were
also collected on mean pain intensity (rest and activity) during
the last 24 hours by visual analogue scale (VAS) ranging from
“no pain” (0) to “worst pain” (100) (15). PROs were collected
prospectively at baseline and 90 days after discharge. In addi-
tion, data on activity level measured by the University of Cali-
fornia at Los Angeles (UCLA) activity level scale (16), and
data on health-related quality of life (HRQoL) measured by
the EuroQol 5-domain 5-level (EQ-5D-5L) and EuroQol VAS
(EQ VAS) (17) were collected at baseline.

Statistics

Participant and surgical characteristics plus PROs were pre-
sented with mean (SD) if normally distributed and median
(IQR) if non-normally distributed. Categorical variables were
reported as numbers and proportions.

LOS for each group and the reason(s) for not being dis-
charged on DOS for the SD-TKA group were presented
descriptively. Due to the inclusion of the 3 pilot patients a
sensitivity analysis was performed in terms of feasibility. A
descriptive comparison was made between groups in terms
of unplanned contacts and complications. Student’s t-test was
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Eligible for inclusion in the Silkeborg
Knee Replacement Study database
n=1,553

Excluded
— Did not accept inclusion in the database
n =328

Accepted inclusion in the database
n=1,225

Excluded
— for the purpose of the present study
n =199 (UKA)

Scheduled for TKA
n=1,026
|
| 1
Scheduled for SD-TKA Scheduled for standard TKA
n=117 n =909

Excluded (n = 16):
- pilot SD-TKA, 14
- pain care, 2

Excluded (n = 808):
|__| - not cohabiting, 261
- pain care, 68

- not matched, 479

Included SD-TKA Included matched standard TKA
n=101 n=101

Telephone call and outpatient Telephone call and outpatient
visit (2-week follow-up) and visit (2-week follow-up) and
readmission (3-month follow-up) readmission (3-month follow-up)
n=101 n=101

OKS (3-month follow-up) OKS (3-month follow-up)
n=284 n =287

Participant flow. UKA: unicompartmental knee arthroplasty; TKA: total
knee arthroplasty; SD-TKA: discharge on the same day as TKA sur-
gery; Pain care: patients fulfilling the following criteria: (a) intake of >
80 mg opioids/24 hours, (b) current or previous abuse of opioids or
alcohol, (c) opioid intolerance, (d) previous gastric banding or sleeve
operation, (e) current use of medicinal cannabis, (f) complex history
of pain, and/or (g) current methadone treatment; OKS: Oxford Knee
Score.

used to compare continuous parametric variables (OKS), and
the Wilcoxon rank sum test was used to present non-normally
distributed variables (VAS). We calculated 95% confidence
intervals (CI) for within- and between-group differences on
OKS and VAS. STATA 16 (V.16 Stata, College Station, TX,
USA) was used for data analysis.

Ethics, registration, data sharing, funding, and poten-
tial conflicts of interest

The SIKS database was approved by the Danish Data Pro-
tection Agency (1-16-02-935-17), and pre-registered at
ClinicalTrials.gov (NCT03411083). Participants gave writ-
ten informed consent. Central Denmark Region and the hos-
pital management consented to transfer data from the elec-
tronic medical record to the SIKS database (1-45-70-70-20)
after expiration of informed consent. The Danish Health Data
Board provided data from the DNPR (00005469). Data on fea-
sibility, telephone calls, outpatient visits, and PROs from the
SIKS database is available from the authors upon reasonable
request and with the needed permissions. Data on readmis-
sion from the Danish National Patient Registry was provided

by the Danish Health Data Board. Restrictions apply to the
availability, as the data was used under license for the current
study, and so is not publicly available.

The study was funded by grants from Fogs Fond; it played
no role in the completion of the study or the manuscript. STS
is funded by a grant from Region Zealand (Exercise First) and
2 grants from the European Union’s Horizon 2020 research
and innovation program (MOBILIZE (No 801790) and
ESCAPE (No 945377). All authors declared they had no con-
flicts of interest.

Results

Following the study inclusion and exclusion criteria and the
matching procedure, each group consisted of 101 patients
(Figure and Table 2).

In terms of feasibility, 89 of the 101 patients (88%) offered
the SD-TKA procedure were discharged on DOS (Table 3).

By using data from the electronic medical record and the
DNPR, we were able to obtain complete data on follow-up on
unplanned contacts and complications (Figure). The number
of telephone calls was similar in the 2 groups (Table 4). The
main reasons for telephone calls were wound seepage/bleeding
(SD-TKA), and pain management (standard TKA) (Table 5,
see Supplementary data). The number of outpatient visits was
identical in the 2 groups (Table 4). The main reasons for the
outpatient visits were wound seepage/bleeding (SD-TKA) or
related to swelling/compression stocking use (standard TKA)
(Table 5, see Supplementary data). 3 patients were readmitted
(admission to hospital for more than 12 hours) within the first
90 days after discharge. 2 of those patients were from the stan-
dard TKA group; 1 of them was readmitted once (tachycar-
dia), and 1 was readmitted twice (cystitis and inpatient reha-
bilitation due to overweight). The 3rd patient was from the
SD-TKA group and was readmitted for manipulation of the
knee under anesthesia. The readmissions occurred between
postoperative days 29 and 90, and are considered independent
of TKA procedure (Table 4 and Table 5, see Supplementary
data) .

The 90-day follow-up rate for PROs was 87%. Patients in
the 2 groups were similar with respect to mean OKS at base-
line, 90-day follow-up, and when estimating the mean within-
and between-group differences. A difference in median VAS
(rest and activity) between the 2 groups was identified at
baseline, but there was no statistically significant difference
between the 2 groups either at baseline or at 90-day follow-up
(Table 6).

We performed 3 secondary analyses. First, in the SD-TKA
group, patients not discharged on DOS (n = 12) did not differ
from those discharged on DOS (n = 89). Second, when com-
paring those discharged on DOS (n = 89) and their matched
standard TKA patients (n = 89), unplanned contacts and PROs
were similar to those from the primary analysis (including n
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Table 2. Participant and surgical characteristics, and patient-
reported outcomes at baseline in the SD-TKA group and the stan-
dard TKA group. Data are n (%) unless otherwise stated.

Table 3. Day of discharge in the SD-TKA group and the standard
TKA group, and reason(s) for not being discharged on the day of
surgery (SD-TKA group)

SD-TKA Standard TKA SD-TKA Standard TKA
Factor (n=101) (n=101) Discharge (n=101) (n=101)
Sex (woman) 2 48 48 Day of surgery 89 0
Age 2, mean (SD) 66 (7) 66 (7) Day 1 after surgery 112 89
range 43-80 47-80 Day 2 after surgery 18 10
ASA classification 2 Day 3 or 4 after surgery 0 2
1-2 93 8
3 93 8 A sensitivity analysis of the SD-TKA group results without inclusion
Educational level (years) ® of the 3 pilot patients revealed no differences compared with the pri-
Low (=12) 28 36 mary analysis (Day of surgery (86/98), Day 1 (11/98), Day 2 (1/98),
Middle (> 12 and < 15) 22 18 and Day 3 or 4 (0/98).
High (= 15) 48 45 @ Reasons for prolonged admission: patient-related (1), wound seep-
Employment situation © age/bleeding (4), dizziness and nausea (3), other (3).
Self-supporting/student 28) 28 b Reason for prolonged admission: wound seepage/bleeding (1).
Social benefits 9 6
Age-related pension 62 65
Smoking status P
NE ST OISR S0 85 86 Table 4. Unplanned postoperative contacts in the SD-TKA group
LI Smislie 16 “ and the standard TKA group
Alcohol intake (units a week) P
< 7/14 (women/men) 96 83
> 7/14 (women/men) 5 7 X
BMI, mean (SD) 29 (5) 29 (4) Factor (izrgf) Sta(‘r’:d:a:%r)KA
Previous standard TKA in opposite knee ® 14 21
Anesthesia a
el 5 4 Telgpth?ne c?)”S f patient 47 50
Spinal % 97 otal number of patients
Use of opioids ? 1 telephone call 25 30
. 2 telephone calls 10 13
e Tt e 4 Dl el s i :
Patient-reported outcomes P ik G2l - 2
. ' o Total number of telephone calls 83 81
Function and pain (OKS ©) 24 (7) 24 (6) Olibatientivisits @
Pain intensity, rest (VAS 9) 29 (39) 41 (40) Tp ;
P . g d otal number of patients 10 9
Pain intensity, activity (VAS ) 63 (32) 71 (31) . o
- 1 outpatient visit 9 7
Activity level (UCLA ©) 6 (2) 6 (2) 2 outpatient visits 0 1
HRQoL (EQ-5D-5L f) 0.66 (0.13) 0.66 (0.11) 3 L
HRQoL (EQ VAS 9) 66 (20) 65 (21) 3 outpatient visits 1 1
Total number of outpatient visits 12 12
. . Readmission P
a
b Matchlng_va_rlable . Total number of patients 1 2
Due to missing values n does not correspond to 101 in the follow- e 1 1
ing variables: Educational level (SD-TKA n = 98; Standard TKA n = B (ERETESETE 0 1
99), Employment situation (SD-TKA n = 99; Standard TKA n = 99), Total number of readmissions 1 3

Smoking status (SD-TKA n = 101; Standard TKA n = 90), Alcohol
intake (SD-TKA n = 101; Standard TKA n = 90), Previous standard
TKA in opposite knee (SD-TKA n = 97; Standard TKA n = 97), Use
of opioids (SD-TKA n = 72; Standard TKA n = 73), Function and
pain (OKS) (SD-TKA n = 98; Standard TKA n = 99), Pain intensity
rest (VAS) (SD-TKA n = 87; Standard TKA n = 99), Pain intensity
activity (VAS) (SD-TKA n = 90; Standard TKA n = 100), Activity
level (UCLA activity-level scale) (SD-TKA n = 94; Standard TKA n =
98), HRQoL (EQ-5D-5L) (SD-TKA n = 99; Standard TKA n = 100),
and HRQoL (EQ VAS) (SD-TKA n = 98; Standard TKA n = 96).

¢ OKS — Oxford Knee Score (0—48), mean (SD).

dVAS - Visual analogue scale (0 to 100), median (IQR).

€ UCLA — University of California at Los Angeles activity-level scale
(0-10), mean (SD)

f Health-related quality of life (EQ-5D-5L — EuroQol 5-domain 5-level)
(-0.624 to 1), mean (SD).

9 Health-related quality of life (EQ VAS — Visual analogue scale)
(0-100), mean (SD)

=101 in both groups). Third, a comparison of non-responders
and responders to the 90-day PROs showed statistically signif-
icant differences in sex, ASA score, and VAS; no statistically

a from discharge until the follow-up visit 2 weeks postoperatively.
b admission to hospital for more than 12 hours within the first 90
days after surgery.

significant differences in patient age and OKS were found
(Tables 7 and 8, see Supplementary data).

Discussion

This cohort study showed that the SD-TKA procedure was
feasible, as 88% of the scheduled SD-TKA patients were
discharged on DOS. Further, we found similar numbers of
unplanned contacts and complications as well as similar PROs
at 90-day follow-up when comparing the SD-TKA group with
the standard TKA group, indicating that the SD-TKA proce-
dure is safe in a selected group of patients.
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Table 6. Oxford Knee Score (OKS) and visual analogue scale (VAS) score in the SD-TKA group and the

standard TKA group

discharge blood transfusion
in the group discharged on

DOS in the latter study (19).

Between-group mean In contrast, a study (30-

Factor SD-TKA  Standard TKA  difference (95%Cl) p-value day follow-up) found that
Function and pain (OKS) (0-48) patients discharged on day
Baseline, mean (SD) 24 (7) 24 (6) -0.3 (2.1 to 1.5) 0.7 1 and 2 postoperatively had
90-day, mean (SD) 34 (7) 34 (7) 0.1 (-2.0t02.2) 0.9 : . _
Within-group mean differences (95% Cl) 10 (8.1-12) 10 (8.4-12) 0.3 (-2.210 2.8) 08 fewer minor and major com
Pain intensity, rest (VAS) (0—100) plications  compared ~with
Baseline, media? C()IQ)R) 29 239; 4 2403 0.06 patients discharged on DOS
90-day, median (IQR 7 (15 8 (16 0.4 . _
Median of differences (IQR of differences) —17 (42)  —25 (41) 0.07 (20). This was not demon
Pain intensity, activity (VAS) (0—100) strated in a study (90-day
Baseline, media? C()IQ)R) 63 §32; 71 E31g 0.07 follow-up) estimating that
90-day, median (IQR 17 (27 15 (23 0.6 . ol
Median of differences (IQR of differences) —37 (43) —47 (43) 0.1 the rate of minor complica

Due to missing values n does not correspond to 101 in the following variables:

Function and pain (Oxford Knee Score): Baseline (SD-TKA n = 98; Standard TKA n = 99), 90-day (SD-TKA
n = 84; Standard TKA n = 87), and Within-group differences (SD-TKA n = 82; Standard TKA n = 85).

Pain intensity, rest (Visual Analogue Scale): Baseline (SD-TKA n = 87; Standard TKA n = 99), 90-day (SD-
TKA n = 86; Standard TKA n = 87), and Median of differences (SD-TKA n = 76; Standard TKA n = 86).

Pain intensity, activity (Visual Analogue Scale): Baseline (SD-TKA n = 90; Standard TKA n = 100), 90-day
(SD-TKA n = 86; Standard TKA n = 85), and Median of differences (SD-TKA n = 79; Standard TKA n = 84).

A single study and a review including 6 studies found same-
day (SD) discharge rates in TKA populations between 88%
and 100% (3,18). With a feasibility rate of 88%, our study
confirms previous findings from outside Scandinavia. These
high SD discharge rates were not reported in previous Danish
studies, showing SD discharge rates between 31% and 34% in
unselected TKA patients eligible for outpatient surgery (9,11).
Not complying with standard discharge criteria in relation to
functioning was the main reason for patients not being dis-
charged on DOS (11). In our study, the main reason for not
being discharged on DOS was wound seepage/bleeding.

A readmission rate of 3% was found in areview on SD-TKA
populations (3). Another review reported no difference in read-
mission rates between TKA groups (+ discharged on DOS)
(8). This is supported by 2 studies with 30-day follow-up
(19,20). These results were confirmed in studies with 90-day
(21,22) and 12-month follow-up (23). A recent Danish study
found readmission (90-day follow-up), discharging depart-
ment visits (3-week follow-up), and telephone calls to other
departments and general practitioner (3-week follow-up) to be
similar between TKA groups (+ discharged on DOS) (12). In
contrast to our study, the study found telephone calls to the
discharging department to be statistically significant higher in
patients discharged on DOS (12).

Overall, our study confirmed previous findings and did
not identify differences in unplanned contacts between an
SD-TKA group and a standard TKA group.

A review based on 2 comparative studies with 2-year fol-
low-up (4) and 2 studies with 30-day follow-up (10,19) con-
cluded that complication rates were similar in patients dis-
charged on DOS and those not discharged on DOS. Apart
from this, the general picture showed a higher rate of post-

tions was lower for patients
discharged on DOS com-
pared with patients not dis-
charged on DOS; the rate
of major complications was
similar between groups (22).
The latter was confirmed by
a study with a 1-year follow-
up (23). Our study is the first Scandinavian study to assess
complications solely in a TKA population. Our study supports
the hypothesis that patients discharged on DOS do not experi-
ence more severe complications than patients discharged later.

There is a lack of studies reporting PROs when compar-
ing patients undergoing knee arthroplasty discharged on DOS
and patients not discharged on DOS (3). Only 1 Danish study
has been identified assessing the OKS in these populations. In
that study, the OKS was similar at 3- and 12-month follow-
up between SD-TKA patients and patients scheduled for dis-
charge on DOS, but who were actually not discharged on DOS
(13). Our study confirms the findings from the aforementioned
study (13), with no difference between SD-TKA and stan-
dard TKA at baseline, 90-day follow-up, or in improvement
of function. We also compared the 2 groups in terms of VAS
during rest and activity within the first 7 days after surgery.
No statistically significant difference was found except for a
higher score on day 2 in the group discharged on DOS (13).
We did not measure VAS during the first week, but we found
a difference (though not statistically significant) between
the 2 groups in median VAS scores (rest and activity) before
surgery. These differences might be coincidental or relate to
actual differences between the SD-TKA group and the stan-
dard TKA group. The between-group differences in median
VAS scores (rest and activity) had disappeared at 90-day fol-
low-up; thus, the standard TKA group seemed to experience
more pronounced improvements.

Our study is the first European study to include more than
100 SD-TKA patients matched with standard TKA patients.
Moreover, it adds valuable knowledge to the existing evidence
base regarding SD-TKA by including PROs. The study has
several strengths. First, using the same eligibility criteria and
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matching we succeeded in making the 2 groups comparable
on essential variables enabling a reasonable comparative
analysis. Second, by using data from the electronic medical
records and the DNPR in terms of feasibility, unplanned con-
tacts and complications we reduced the risk of information
and selection bias and ensured complete follow-up. Third,
the response rate on PROs at 90-day follow-up was satisfy-
ing (87%) and although non-responders differed slightly from
responders, risk of selection bias is considered low. Finally,
by studying the direct effect of a non-controlled daily practice,
we strengthened the external validity.

Some limitations warrant consideration. Despite our attempt
to identify 2 comparable groups, the main limitation of our
study is the non-randomized design. A randomized design is
the best way to balance confounding variables, thus improv-
ing the validity of the results considerably. Clinical practice
within SD-TKA surgery outpaced research as it was introduced
faster than we had the opportunity to design and conduct a ran-
domized trial. Still, we found it reasonable to assess SD-TKA
surgery using our data, including safety, which is one of the
main concerns within SD surgery. We chose a matched design
as an alternative to making patients in 2 groups more simi-
lar and thus a useful and previously applied way of control-
ling for confounding in studies in this field (9,19-22). A second
limitation is the inclusion criteria for SD-TKA patients, which
reflect clinical practice but result in status as a selected group
of patients. Thus, the patients accepting SD-TKA might have
been advantaged in a biopsychosocial perspective, e.g., in rela-
tion to motivation, and this should be remembered when gener-
alizing the results. By including 3 pilot patients and 8 patients
with ASA =3 in the analyzes, we modified the study inclusion
criteria in comparison with the predefined clinical inclusion
criteria. This was done to reflect clinical practice. Further, in
terms of generalizability, providing the total number of patients
fulfilling the criteria for SD-TKA surgery could have illus-
trated the number of patients offered and choosing this option,
as well as characteristics of these patients. Unfortunately, this
was not registered in the SIKS database. As a third limitation,
one could argue that longer follow-up (12 months) could be an
advantage but, as part of our aim was to assess feasibility and
safety, we consider a 90-day follow-up to be sufficient based
on a previous Danish study documenting readmission as occur-
ring within the first 58 days after surgery (9). A final limita-
tion is the relatively small sample size limiting the statistical
power to determine differences between groups in terms of rare
events such as readmission and related complications. Due to
the COVID-19 pandemic during 2020-2022, there has been an
urgent needed to reduce pressure on hospital wards (24). Con-
sequently, the inclusion criteria for SD-TKA were extended in
the clinical setting, and the rate of SD-TKA procedures per-
formed was increased from approximately 15% (March 2019—
February 2020) to approximately 35% (March 2020—February
2021). Thus, in the clinical setting the majority of patients are
now offered SD-TKA.

In conclusion our data suggests that the SD-TKA procedure
is feasible in a selected group of patients. Further, our data
suggests similar rates of unplanned contacts and complica-
tions, and similar PROs at 90-day follow-up when comparing
a SD-TKA group and a standard TKA group.
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Table 1. Description of differences and similarities in the clinical pathway protocol between the SD-TKA group and the standard TKA group

SD-TKA

Standard TKA

Pre-assessment
A treatment plan is developed involving the patient and based on a pre-assessment by
an orthopedic surgeon, an anesthesiologist, and a nurse. Written patient information and
access to the digital platform “My Treatment”, containing animated video instructions.

Pre-surgical procedure
A preoperative information meeting (2 hours) providing oral information on pain management,
surgical procedures, post-surgical procedures, and physiotherapy provided by a nurse and a
physiotherapist in groups of approximately 20 patients 1-4 weeks prior to surgery.

Pre-surgical pain management
1 hour prior to surgery in the absence of contraindications, paracetamol 2,000 mg and
ibuprofen 400 mg are administered orally. The patients receive spinal anesthesia with 15 mg
ropivacaine 5 mg/mL for the surgery and sedation with propofol is provided if requested by
the patient. General anesthesia is provided if spinal anesthesia is contraindicated. The
systemic analgesics are combined with 8 mg dexamethasone and 4 mg perineural
dexamethasone in 2 peripheral nerve blocks: femoral rriangle block for pain from the
anteromedial aspect of the knee and popliteal plexus block for pain from the posterior aspect
of the knee.

Surgical procedure
A dose of tranexamic acid is given pre- and preoperatively. A standard medial parapatellar
approach is used with measured resection and implementation of cemented prosthesis
CR-PFC (duPuy) or CR-Triathlon (Stryker). A tourniquet is not applied. Patellar resurfacing
only when severe anterior knee pain and/or patellofemoral arthritis. The procedure is
performed by 1 of 4 orthopedic surgeons.

Post-surgical pain management
Acetaminophen 1,000 mg and ibuprofen 400 mg are administered orally 4 times daily unless
contraindicated during the first 14 days postoperatively. Treatment with mild analgesics is
extended if needed. Oral oxycodone 5 mg is administered if needed. Opioid consumption is
assessed during hospitalization. At the planned outpatient visit after 14 days postoperatively,
a plan is made for weaning off the opioids in cooperation with the patient.

Post-surgical procedure
The patient is transferred to the post-anesthesia care unit (PACU). Radiography is performed
before the patient is transferred to the daycare unit. Patients are mobilized by nursing staff,
when the effect of the spinal anesthesia has worn off.

Physiotherapy
Physiotherapy is initiated within 4—6 hours after surgery
The physiotherapy session consists of walking with walking aids (often crutches) includ-
ing stairs if required, allowing full weight-bearing if tolerated by the patient, and instructions
in exercises for passive and active range of motion of the knee as well as strengthening
exercise for musculus quadriceps against gravity without external weight. Additionally,
patients are advised to use long compression stockings during daytime, and rest with the leg
elevated several times during the day. If the patient has a stationary bicycle, the patient will
be instructed in using this without resistance for several minutes a day.

Discharge criteria
Whether discharge criteria are met is assessed by the multidisciplinary team in collaboration
with the patient and relatives
Discharge criteria:
— Dry wound
— Bowel function or instruction in use of laxatives
— Sufficient pain management (numerical rating scale pain score < 3 during rest and <5

during activity) using per oral analgesics.

— Ability to perform activities of daily living related to personal care

— Ability to conduct the exercises for the following 2 weeks; otherwise referral to physiotherapy

— Range of motion of knee at least between 5 and 90 degrees

— Safely mobilized with crutches or other walking aids (including climbing stairs if required)
Post-discharge procedures

— A telephone call from a nurse on the first day after surgery

— 1 planned follow-up visit in the outpatient clinic with a nurse and a physiotherapist 2 weeks

postoperatively. The nurse focuses on removal of surgical staples, wound healing, and pain;

the physiotherapist focuses on range of motion of knee, activity level, and goal setting.
— A telephone call from a physiotherapist 12 weeks postoperatively focusing on goal setting.
If needed, referral to physiotherapy, and/or assessment of readmission to the surgeon

Identical to SD-TKA

Identical to SD-TKA

Identical to SD-TKA

Identical to SD-TKA

Identical to SD-TKA

The patient is transferred to the PACU
and after that to a specialized orthopedic
ward. Patients are mobilized by nurs-
ing staff, when the effect of the spinal
anesthesia has worn off. Radiography is
performed before discharge

Physiotherapy is initiated the day after
surgery

The content of the physiotherapy session
is identical to SD-TKA

Identical to SD-TKA

Identical to SD-TKA
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Table 5. Complications in relation to telephone calls, outpatient
visits, and readmission (admission to hospital for more than 12
hours)

SD-TKA Standard TKA
(n=101) (n=101)

Complications in relation to telephone calls 2

Total number of patients 47 50
Total number of telephone calls P 83 81
Pain management 17 38
Movement, activity and exercise 7 5
PICO ¢ 4 2
Wound seepage/bleeding 19 6
Side effects including nausea 10 5
Additional questions about medication 2 0
Swelling/compression stocking use 18 25
Plaster/bandage 12 9
Other 6 12
Complications in relation to outpatient visits 2
Total number of patients 10 9
Total number of outpatient visits P 12 12
Pain management 0 3
Movement, activity and exercise 0 0
PICO ¢ 6 2
Wound seepage/bleeding 8 1
Side effects including nausea 0 0
Additional questions about medication 0 0
Swelling/compression stocking use 1 6
Plaster/bandage 4 1
Other 2 3
Complications in relation to readmission 9
Total numbers of patients 1 2
Total number of readmissions 1 &
Cystitis (29 days) 0 1
Tachycardia (35 days) 0 1
Inpatient rehabilitation due to
overweight (71 days) 1 0
Manipulation under anesthesia of the
knee (90 days) 1 0

2 from discharge until the follow-up visit 2 weeks postoperatively.

b 1 telephone call/outpatient visit can concern more than 1 complication.

¢ PICO is a Single Use Negative Pressure Wound Therapy System.

d admission to hospital for more than 12 hours within the first 90
days after surgery.
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Secondary analyses

Secondary analysis I: The 12 patients from the SD-TKA
group not discharged on the day of surgery did not differ from
the 89 patients from the SD-TKA group discharged on the day
of surgery in relation to age (mean age 66 years) and gender
(= 45% women).

Secondary analysis 2: When comparing the 89 patients from
the SD-TKA group discharged on the day of surgery and the
89 matched patients from the standard group, the results on
unplanned contacts (Table 7) and PROs (Table 8) were similar
to the primary analysis.

Secondary analysis 3: 13 patients in each group did not com-
plete the PROs at 90-day follow-up. A comparison of those
non-responders to the 90-day PRO (n = 26) with responders
(n = 176) showed that more women than men had completed
the PROs, responders were more often classified as ASA 1+2,
and those who had less pain (rest and activity) at baseline were
more willing to complete the PROs. In terms of age and OKS
at baseline, the 2 groups did not differ.

Table 7. Unplanned postoperative contacts in the SD-TKA group (n
= 89) and the standard TKA group (n = 89)

Factor SD-TKA Standard TKA
Telephone calls 2
Total number of patients 42 43
1 telephone call 21 26
2 telephone calls 10 11
3 telephone calls 9 4
4-6 telephone calls 2 2
Total number of telephone calls 76 70
Outpatient visits 2
Total number of patients 8 8
1 outpatient visit 7 6
2 outpatient visits 0 1
3 outpatient visits 1 1
Total number of outpatient visits 10 11

Readmission P

a from discharge until the follow-up visit 2 weeks postoperatively.

b Data from the Danish National Patient Registry on readmission
(admission to hospital for more than 12 hours) within the first 90
days after surgery is only available at group level. Thus, a sensitiv-
ity analysis on readmission for those actually discharged on the
day of surgery (n = 89) cannot be performed.

Table 8. Oxford Knee Score (OKS) and visual analogue scale (VAS) score in the SD-TKA group (n = 89)

and the standard TKA group (n = 89)

Between-group mean

Factor SD-TKA  Standard TKA  difference (95%Cl) p-value
Function and pain (OKS) (0-48)
Baseline, mean (SD) 24 (7) 24 (6) —0.5 (—2.4t0 1.4) 0.6
90-day, mean (SD) 34 (7) 34 (7) —0.4 (—2.6t0 1.8) 0.7
Within-group mean differences (95% ClI) 10 (7.9-11) 10 (7.7-12) —0.1 (2.6 t0 2.5) 1.0
Pain intensity, rest (VAS) (0—100)
Baseline, median (IQR) 29 (39) 44 (39) 0.05
90-day, median (IQR) 7 (14) 8 (16) 0.4
Median of differences (IQR of differences) —16 (41) —28 (39) 0.05
Pain intensity, activity (VAS) (0-100)
Baseline, median (IQR) 65 (33) 71 (33) 0.1
90-day, median (IQR) 17 (27) 15 (23) 0.5
Median of differences (IQR of differences) —37 (42) —46 (42) 0.1

Due to missing values n does not correspond to 89 in the following variables:

Function and pain (Oxford Knee Score): Baseline (SD-TKA n = 86; Standard TKA n = 88), 90-day (SD-TKA
n = 75; Standard TKA n = 77), and Within-group mean differences (SD-TKA n = 73; Standard TKA n = 76).

Pain intensity, rest (visual analogue scale): Baseline (SD-TKA n = 77; Standard TKA n = 87), 90-day (SD-
TKA n = 77; Standard TKA n = 77), and Median of differences (SD-TKA n = 67; Standard TKA n = 76).

Pain intensity, activity (visual analogue scale): Baseline (SD-TKA n = 80; Standard TKA n = 88), 90-day
(SD-TKA n = 77; Standard TKA n = 75), and Median of differences (SD-TKA n = 70; Standard TKA n = 74).



