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Background and purpose — In existing studies on fast-
track unicompartmental knee arthroplasty (UKA), the major-
ity of surgeries are medial. There are substantial differences 
between lateral and medial UKA, which is why outcomes 
cannot automatically be compared. To gain information on 
the feasibility and safety of fast-track protocols in lateral 
UKAs, we investigated length of stay (LOS) and early com-
plications after lateral UKA, performed using a fast-track 
protocol in well-established fast-track centers.

Patients and methods — We retrospectively evaluated 
prospectively collected data on patients undergoing lateral 
UKA in a fast-track setup from 2010 to 2018 at 7 Danish 
fast-track centers. Data on patient characteristics, LOS, com-
plications, reoperations, and revisions was analyzed using 
descriptive statistics. Safety and feasibility were defined as 
complication and reoperation rates within 90 days compara-
ble to non-fast track lateral UKA or fast-track medial UKA.

Results — We included 170 of patients with a mean age 
of 66 (SD 12) years. Median LOS was 1 day (interquartile 
range 1–1), which was unchanged from 2012–2018. 18% 
were discharged on the day of surgery. Within 90 days, 7 
patients experienced medical complications and 5 patients 
experienced surgical complications. 3 patients underwent 
reoperation, 2 were soft tissue revisions and the third was 
removal of an exostosis due to catching of the patella. 1 
patient was revised due to a bearing dislocation.

Conclusion — Our findings suggest that lateral UKA in a 
fast-track setting is feasible and safe.

Fast-track protocols have enhanced recovery after primary 
and revision total knee arthroplasty (TKA), resulting in 
reduced length of stay (LOS), morbidity, and mortality [1-3]. 
Favorable safety profiles and reduction of costs have further 
increased the interest in these protocols [2]. Unicompartmen-
tal knee arthroplasty (UKA) patients have a shorter length of 
postoperative stay than TKA and fast-track protocols have 
proven safe and applicable in UKA [4,5]. 

Lateral unicompartmental tibiofemoral osteoarthritis (OA) 
is less frequent than medial unicompartmental tibiofemoral 
OA, and it projects to constitute only 5–10 % of UKAs and 
less than 1% of all knee arthroplasties [6,7]. As isolated lateral 
compartment OA is estimated in approximately 10% of OA 
patients [8] the procedure is potentially underutilized. Fur-
thermore, lateral UKA is considered to be technically more 
demanding than medial UKA due to the functional anatomy 
of the lateral compartment [9]. Consequently, the literature 
is sparse, mostly involving retrospective studies with a low 
number of included patients [10-15]. The limited number of 
lateral UKAs also applies to studies on enhanced recovery, 
where up to 96% are medial UKAs [4,16,17]. Others have not 
reported the share of medial and lateral UKAs in their popu-
lation. Due to the substantial differences between lateral and 
medial knee anatomy, kinematics, and surgical technique, 
results from medial UKAs cannot automatically be extrapo-
lated to lateral UKAs [9,18]. Therefore we need specific infor-
mation concerning the feasibility and safety of lateral UKA 
using a fast-track setting. The aim of our study was to report 
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LOS and describe complications, reoperations, and revisions 
after lateral UKA, when performed in 7 already well-estab-
lished fast-track centers over a 9-year period. 

Patients and methods 

This cohort study retrospectively evaluated prospectively col-
lected data on primary lateral UKAs reported to the Lundbeck 
Foundation Centre for Fast-track Hip and Knee Replacement 
database (LCDB) from 2010 to 2018 (end of August) [19]. 
The LCDB includes data from 9 dedicated orthopedic fast-
track centers across Denmark. Of these centers, 7 perform 
lateral UKAs. Thus, we included data on 170 lateral UKA 
procedures from 7 fast-track centers (Figure). As previously 
reported [19], the fast-track protocol includes the intention to 
use spinal anesthesia, multimodal opioid-sparing analgesia, 
high-dose preoperative corticosteroids, preoperative intra-
venous tranexamic acid, no drains, early mobilization (< 6 
hours) with full weight-bearing, and discharge to the patient’s 
own home based on a set of functional discharge criteria. In-
hospital only thromboprophylaxis was administrated in cases 
with LOS < 5 days. For lateral UKA the prevailing approach 
is to use a tourniquet, but the decision was left to the pref-
erence of the surgeon. Data on comorbidities was collected 
using preoperative nurse-assisted patient-reported question-
naires [19]. Indication for surgery, LOS, and readmissions 
within 90 days were acquired from the Danish National 
Patient Registry (DNPR) resulting in > 99% completion [20]. 
Information regarding prescribed potent anticoagulants, dia-
betic treatment, and psychotropic medication was obtained 

from the Danish National Database of Reimbursed Pre-
scriptions (DNDRP). The LOS was defined as the number 
of nights spent in hospital. Complications were divided into 
medical and surgical complications [19]. Only complications 
and readmissions with a potential relation to the performed 
arthroplasty were included in the analysis. This included 
readmissions with not already known medical conditions, 
readmissions with relation to the wound (e.g., infection, 
wound healing problems, hematomas), readmissions due to 
not obtaining adequate mobilization, and readmissions due to 
reoperations or revisions related to the lateral UKA. A reop-
eration was defined as any surgery requiring anesthesia, per-
formed without the removal or replacement of a prosthetic 
component. A revision was defined as any surgery with the 
removal, addition, or replacement of a prosthetic component. 
Evaluation of safety and feasibility were based on complica-
tion and reoperation rates within 90 days comparable to non-
fast track lateral UKA or fast-track medial UKA.  

This study follows the Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) guideline.

Statistics 
All patients undergoing lateral UKA reported to the LCDB 
were included in the analysis. QQ-plots and histograms were 
used to determine if data was either normally distributed or 
skewed. Normally distributed data was reported as means 
(SD) and  skewed data as medians (IQR). Categorical data 
was reported as numbers and proportions (%). Data was ana-
lyzed using RStudio version 4.2.0 (R Foundation for Statisti-
cal Computing, Vienna, Austria) 

Ethics, data sharing plan, funding, and disclosures
As this study was non-interventional, no ethical approval was 
needed. The Danish National Board of Health (3-30313-56/2/
EMJO) permitted data retrieval. Storing data was approved 
by the Danish Data Protection Agency (P2019-709). Data 
sharing will be available upon reasonable request to the cor-
responding author. This study did not receive any funding and 
the authors declare no conflict of interest in relation to this 
manuscript. Completed disclosure forms for this article fol-
lowing the ICMJE template are available on the article page, 
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Results

Lateral UKAs constituted 0.8% of all knee arthroplasties 
performed in all the centers. We included 170 lateral UKAs. 
Most surgeries were in males (72%) and due to primary lat-
eral knee OA (86%). The mean age was 66 years (SD 12) 
and mean body mass index (BMI) was 27.4 (SD 4.1). Patient 
characteristics, including comorbidities and medical history 
of venous thromboembolism (VTE), are presented in Table 
1. During the study period, the median LOS was 1 day (IQR 

Primary unicompartmental knee 
arthroplasties in DNPR 

2010 to 2018
n = 4,337

Unicompartmental knee 
arthroplasties with completed

questionnaires in LCDB
n = 3,927

Excluded
Missing questionnaires 

on  demographics 
and comorbidities

n = 410

Excluded
Medial unicompartmental

knee arthroplasties
n = 3,757

Lateral unicompartmental
knee arthroplasties

n = 170

Flowchart of inclusion. DNPR = Danish National Patient Registry; 
LCDB = Lundbeck Foundation Centre for Fast-track Hip and Knee 
Replacement database.
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1–1; mean 1.2 [SD 1.1]) and number of surgeries per year 
varied between 11 and 33. A median LOS of 1 day was consis-
tent from 2012 to 2018. At individual center level, a median 
LOS of 1 day applied in 5 of the 7 fast-track centers (Table 
2). 18% (30/170) of the patients were discharged on the day 
of surgery and 88% (120/170) were discharged within 2 days. 
The number of patients discharged on the day of surgery 
varied between 0% and 50% in the included centers (Table 
2). Within the first 90 days, there were  7 medical complica-
tions and 5 surgical complications (Table 3). Of the 5 surgical 
complications, 4 patients underwent reoperation. 2 of those 
were soft tissue revision due to wound infection and wound 
rupture, 1 was removal of an exostosis due to catching of the 
patella, and the last was an aseptic revision due to dislocation 
of the bearing. 1 surgical complication (the hematoma) did 
not require any surgical intervention. Complications and all 
contact with the hospital within the first 90 days are listed in 
Table 4 (see Appendix). 1 patient died 81 days after surgery, 
giving overall 90-day mortality of 0.6%. The death did not 
happen during hospital admission and details concerning the 
cause of death were not available. 

Discussion 

The aim of the study was to investigate LOS and 90 days 
complications, reoperations, and revisions after lateral UKA 
performed in a fast-track setting. We found a median LOS 
of only 1 day, which was unchanged from 2012 to 2018. 7 
patients experienced a medical complication, and 5 patients 
experienced a surgical complication within the first 90 days 
after surgery. 

The median LOS is similar to what was found by Gromov et 
al. including  largely (96%) medial UKAs [4], but lower than 
LOS after fast-track TKA [16,21]. The study by Gromov et al. 
[4] and Jensen et al. [16] is based on similar fast-track protocols. 
The current literature on lateral UKA without enhanced recov-
ery protocols focus on revision rates, survival, and follow-up 
time rather than LOS, making comparisons difficult. A median 
LOS of 1 day is comparable to the median LOS for all medial 
UKAs performed in Denmark in 2020 (median LOS 1 day), 
as reported by the Danish Knee Arthroplasty Register in the 
2021 annual report [22]. This could imply that lateral UKAs 
have the same potential as medial UKAs in terms of postopera-
tive mobilization and LOS, even though substantial differences 
exist between the 2 procedures. 

Whether a LOS of 1 day is solely due to the fast-track pro-
tocol is uncertain, as there are no reports on LOS for lateral 
UKAs performed without a fast-track setting for comparison. 

The number of same-day discharges was 30/170 (18%). 
This is lower than previous studies on unspecified UKAs in 
a similar fast-track setting, which report same-day discharge 
of 25.4% and 21.1%, respectively [4,16]. However, in a recent 
report by Wainwright, including data from English NHS pro-
viders, the overall day-case rate for UKA was 5.4% [23]. 

We experienced 12 (7%) complications (medical and surgi-
cal) that were deemed attributable to the surgical procedure, 
all of them resulting in readmission within the first 90 days. 
This is higher than a previous fast-track study on unspeci-
fied UKAs, which found a total complication rate of 5.5% 

Table 1. Patient characteristics (N = 170). Values 
are count (%) unless otherwise specified

Characteristics Patients

Indication for surgery
 Primary osteoarthritis 146 (6) 
 Posttraumatic osteoarthritis 22 (13) 
 Osteonecrosis 2 (1.2)
Male sex 122 (72)
Mean age (SD) 66 (12)
Mean BMI (SD) 27.4 (4.2)
Cardiovascular disease 25 (15)
Pulmonary disease  13 (7.7)
Previous stroke 15 (8.8)
History of VTE 14 (8.2)
Hereditary VTE 39 (23)
Anemia (n = 165) 37 (22)
Hypertension (yes or medication) 97 (57)
Hypercholesterolemia 48 (29)
Diabetes mellitus 13 (7.6)
 IDDM 4 (2.4)
 NIDDM 4 (2.4)
 Dietary treated 5 (2.9)
Psychiatric disorder 34 (20)
Anticoagulative treatment 11 (6.5)
Smoking 38 (22)
Alcohol consumption (n = 169)
 < 24 g/day 153 (90)
 > 24 g/day 16 (9.4)
Living situation
 With others 113 (67)
 Alone 56 (33) 
 Nursing home 1 (0.6)
Use of walking aid 25 (15)

BMI, body mass index; VTE, venous thrombo-
embolism; IDDM, insulin-dependent diabetes 
mellitus; NIDDM, non-insulin-dependent diabe-
tes mellitus. 

Table 2. Distribution of surgeries, number 
of same-day-discharges, and median LOS 
within each fast-track center

 Lateral Same-day Median
Center UKAs discharge LOS (IQR)

1 15 0 1 (1–2)
2 55 19 1 (0–1)
3 22 1 1 (1–1)
4 5 0 3 (2–3)
5 58 7 1 (1–2)
6 13 2 1 (1–2)
7 2 1 0.5

UKA, unicompartmental knee arthroplasty; 
LOS, length of stay. 

Table 3. Medical and surgical complica-
tions 

Medical complications 
 Allergic reaction to Celebra 
 Ureteral stone
 Venous thromboembolism, confirmed, 2 
 Intestinal ischemia, colon resection   
 Acute pancreatitis 
 Lack of mobilization resulting in 
     readmission
Surgical complications
 Wound rupture
 Hematoma
 Wound infection, superficial
 Bearing dislocation
 Catching of the patella
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[16]. Separating the medical and surgical complications, the 
number of medical complications in our study (7/170, 4%) 
was comparable to the percentage of medical complications 
for unspecific UKAs (3.7%) [16]. However, the number of sur-
gical complications was slightly higher (5/170, 2.9%) than in 
unspecific UKAs (1.8%) [16]. This could support the opinion 
of lateral UKA being more technically demanding. It can be 
debated whether 2 of the complications (lack of mobilization, 
wound rupture) could have been avoided in a non-fast-track 
setting with longer hospital admission, which further empha-
sizes the importance of patient selection. On the contrary, it 
has previous been described that the complication rates after 
UKA do not increase with the use of enhanced recovery and 
might even portend a safer postoperative course [5,24]. Fur-
ther, whether additional complications could have arisen in 
the absence of a fast-track protocol is unknown. 

Among the surgical complications, 4 patients (2.4%) under-
went further surgery (3 reoperations and 1 mechanical revi-
sion). As there are no current studies reporting on enhanced 
recovery and reoperations on lateral UKAs, a revision rate of 
1/170 (0.6%) can therefore only be compared with short-term 
follow-up studies (mean follow-up 1.9–3 years) on isolated 
lateral UKA, which have reported revision rates between 0% 
and 3.3% [14,25,26]. 

In our study, we were not able to determine whether a fixed 
or mobile-bearing prosthesis was used in individual cases, but 
we experienced 1 case of bearing dislocation in this short fol-
low-up period. We know that one of the included centers used 
a mobile-bearing lateral UKA prosthesis for a short period of 
time. The rest of the centers used a fixed-bearing prosthesis 
during the whole study period. In the past mobile-bearing 
lateral UKAs have presented unacceptable dislocation rates, 
thus many favor the use of fixed-bearing prosthesis for lateral 
UKA [27,28]. In our study, the majority of patients receiving a 
lateral UKA were males, which is different from most studies 
that primarily report a majority of women for this procedure 
[14,25]. This suggests selection bias in the cohort. The less 
frequent utilization of lateral UKA may lead to a less uniform 
approach to the indications and thus selection of patients for 
the procedure. Most centers may still have a too restrictive 
approach to the utilization of lateral UKA. This is further sup-
ported by the fact that lateral UKAs constituted only 0.8% 
of all knee arthroplasties performed in the included centers. 
This number is low given the number of potential patients 
with isolated lateral OA described in the literature [8] and the 
published results on lateral UKA [6,15,25,29]. 

Our study has limitations. There might exist some selection 
bias due to surgeon preference [2],  patient selection, post-
operative mobilization regimes, and physiotherapist resources 
on the day of surgery. Furthermore, the fast-track protocol 
might have changed a little from 2010 to 2018. In addition, 
this study is a cohort study investigating only lateral UKA, 
without direct comparison with either medial UKA or TKA 
performed in the same fast-track centers. 

In conclusion, we found a median LOS of 1 day and an early 
revision rate of 0.6% using an enhanced recovery setting. These 
findings suggest that fast-track lateral UKA is both feasible and 
safe. In addition, it seems that lateral UKA has the potential to 
share the same benefits and safety profile as seen for medial 
UKA when performed in a dedicated fast-track setting. 
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Table 4. Complete list of contacts with hospitals within 
the first 90 days post-surgery

Diagnosis Contact day from surgery

Intestinal ischemia, colon resection  2
Venous thromboembolism, confirmed 3
Suspected wound infection, disproven 5
Lacking mobilization  5
Allergic reaction to Celebra  7
Hematoma 9
Venous thromboembolism, confirmed  13
Wound rupture 14
Acute pancreatitis  19
Ureteral stone 21
Catching of the patella  22
Dehydration 23
Fall resulting in hip fracture 26
Wound infection, superficial  34
Lipothymia  35
Suspected atrial fibrillation, disproven 36
Prolapsed discus 52
Lumbago  62
Suspected wound infection, disproven 68
Fall resulting in humerus fracture 70
Allergic reaction to Ibumetin 73
Liner dislocation 87
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