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Abstract
Purpose  The aim of this study was to investigate the long-term outcome of the unicompartmental knee resurfacing prosthesis 
(UniCAP) using clinical and radiographic assessments, and to evaluate the revision and survival rates.
Methods  This was a prospective cohort study of patients with UniCAP prostheses with 6–9 years of follow-up. The clinical 
examination included the Knee Society Score (KSS) and Visual Analogue Scale (VAS) score. The radiographic examination 
included the Kellgren–Lawrence (KL) grading scale. A comparison analysis of the clinical preoperative and follow-up data 
and a Kaplan–Meier survival analysis were performed.
Results  Of the 64 UniCAP patients, 36 (56%) were revised and one died. Examinations were performed on 23 (85%) of 
them. When compared with the preoperative data, the examinations showed a significant increase in the KSS objective 
[mean = 47.4, standard deviation (SD) = 5.8 vs. mean = 90.0, SD = 6.9] and function (mean = 46.7, SD = 6.8 vs. mean = 91.1, 
SD = 6.9) scores, a decrease in the VAS-score (mean = 7.3, SD = 0.5 vs. mean = 3.4, SD = 1.4) and a significant increase in 
the KL medial score (mean = 1.7, SD = 0.6 vs. mean = 2.1, SD = 0.5). The Kaplan–Meier survival rate after 5 years indicated 
good long-term outcomes.
Conclusions  There was a survival rate of approximately 40% after 9 years of follow-up, but in the group of patients (35–
65 years old) not eligible for a final total arthroplasty. These patients were often left with pain and disability. This implant 
can be a temporary or even long-term treatment because it improved the disability and function over the long-term without 
a major progression in the osteoarthritis, function or pain. Long term results of this mini-prosthesis have not been previously 
reported.
Level of evidence  IV.
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Introduction

Middle-aged patients with knee pain and disability caused 
by minor or larger cartilage lesions or even early osteoar-
thritis (OA) have always been a challenge to treat, mostly 
because of the decreasing healing capacity of cartilage with 

advancing age [7, 9]. Several different treatment modalities 
such as micro-fracturing, True Fit, autologous chondrocyte 
implantation (ACI), or high tibia osteotomies (HTO) are 
available [4, 5, 11, 12, 23, 24], some of them in combina-
tions. Many of them have great implications on a patient’s 
daily life and working ability caused by a long rehabilitation 
period and the risk of losing work, with enormous costs to 
society [19, 20] and risks to family life and social functions.

Previous studies have demonstrated that biological 
treatment options, such as bone marrow stimulation and 
chondrocyte transplantation, are preferred at the young-
est ages (30–35 years old), but these have less favourable 
outcomes with an increasing patient age [4, 7, 24]. The 
next operative treatment option has, until recently, been 
unicompartmental knee arthroplasty (UKA) or total knee 
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arthroplasty (TKA). Thus, these middle-aged patients 
could only pursue non-operative treatment modalities, 
such as physiotherapy, weight loss, analgesics and activ-
ity modifications [22]. For some of these patients, these 
interventions are effective, and thus, the optimal treatment 
because they are able to keep working. However, for other 
patients, these interventions are ineffective.

The unicompartmental knee resurfacing prosthesis 
(UniCAP) was introduced in 2006 with a goal of treating 
larger, localized, full-thickness femoral cartilage defects 
(and possibly adjacent, smaller cartilage lesions on the 
tibial side) or early OA [21]. It was first approved for 
use in Denmark in 2009, with a publication of its spe-
cific uses in 2016 [18], which presented a cohort of 64 
patients with large symptomatic cartilage lesions or early 
OA in the medial or lateral femoral chamber. It presented 
improvements in the clinical function and pain at 2 years, 
but a prosthesis survival rate of only 50% after 7 years of 
follow-up.

The aim of this study was to further clarify the long-term 
outcome of the UniCAP prosthesis. The objectives were to 
first evaluate the prosthesis outcome at 6–9 years of follow-
up using clinical and radiographic assessments, and second, 
to investigate the prosthesis revision rates and survival. It 
was hypothesized that the implant would reduce pain and 
improve knee function.

Long term results of this mini-prosthesis have not been 
previously reported.

Materials and methods

This was a follow-up study of patients treated with femoral 
resurfacing from 2009 to 2013 [18]. The follow-up period 
took place from October through December of 2016. It was 
run through the research unit for Emergency Medicine at 
the University of Southern Denmark, Institute for Regional 
Research, Southern Centre.

Ethical consideration and data protection

All collected data were stored in accordance with the Dan-
ish Data Protection Agency requirements. It was reported 
according to the principles outlined in the Strengthening the 
Reporting of Observational Studies in Epidemiology state-
ment [25].

Written consent to participate in the study was obtained. 
According to Danish law approval by ethical committee was 
not necessary for follow-up studies. This study was approved 
by the regional data committee of the Region South Jutland 
(# 2008-58-0035).

Participants

From 2009 to 2013, 64 patients aged 35–65 years were 
treated with femoral resurfacing using UniCAP-implants 
at the Orthopaedic Department of the Hospital of South-
ern Jutland. The indications for using this prosthesis 
included large symptomatic cartilage lesions or early 
OA at the femoral condyles, as demonstrated by standing 
radiographs [Kellgren–Lawrence (KL) grade], magnetic 
resonance imaging or arthroscopy, with an International 
Cartilage Repair Society (ICRS) grade of 3–4 and a lesion 
size exceeding 400 mm2. A patient was not offered treat-
ment if they had either: (1) a valgus or varus malalignment 
exceeding 5 degrees, (2) ligament instability, (3) previ-
ous removal of more than 50% of a meniscus, or (4) a 
body mass index > 40. The 64 UniCAP patients, that were 
included in this study, were followed for up to 9 years.

Procedure

The 23 patients who did not have revisions and who did 
not die during the study (Fig. 1) were invited to participate 
in the study. If written consent was obtained, a clinically 
examined by a senior surgeon was performed. Knee Soci-
ety Score (KSS) [15] objective and function subscale val-
ues and a Visual Analogue Scale (VAS) pain score using 
a numerical rank scale (0–10), with 10 being the worst 
possible pain, were assigned. In addition, they were radio-
graphically evaluated and assigned KL grades for their 
medial and lateral tibiofemoral compartments [16].

Fig. 1   Flowcart of up to 9 years follow-up on UniCAPs
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Device description

TheUniCAP® (UniCAP® Focal Femoral Condyle Resur-
facing Prosthesis, Arthrosurface Inc, Franklin, MA, USA) 
resurfacing implant consists of two components, fixation and 
modular articular components, and the two are connected by 
a Morse taper. It is available with a 20 × 35 mm diameter and 
comes in 16 different offset configurations corresponding to 
the superior/inferior and medial/lateral radii of the curva-
tures at the implant site (Fig. 2). A 20 mm polyethylene inlay 
is available for the tibial lesion, but we have never used this, 
as we thought the operation would be too comprehensive.

Surgical procedures

A standardized rehabilitation protocol with a free range of 
motion was allowed immediately after the operation. For the 
first 2 weeks, the patient performed touch weight-bearing 
walking followed by full weight-bearing.

Statistical analysis

The demographics and baseline characteristics were pre-
sented as the mean and standard deviation (SD). A Wil-
coxon signed-rank test was used to compare the paired 
data. A Kaplan–Meier survival analysis was used with 
revision or death as the endpoint and a 95% confidence 

interval (CI). For the statistical analysis, Stata: Data Anal-
ysis and Statistical Software for Professionals version 14.1 
(StataCorp LLC, College Station, TX, USA) was used. P 
values of less than 0.05 were considered to be statistically 
significant.

Results

Of the 64 UniCAP patients, 37 (58%) were excluded from 
the follow-up. 36 were revised due to progressing OA, 
functional impairment and pain—no deep infections, but 
two with aseptic loosening and one died (Fig. 1). Four of 
the patients were unable to or declined to participate in the 
follow-up examinations, resulting in the examination of 23 
UniCAP patients. Of these, eight (35%) were males, and 
their median preoperative age was 51 years [interquartile 
range (IQR) = 47–57 years]. Mean follow-up 7.2 years (SD 
1.3) with min. 4.9 and max. 9.1 years.

The objective and subjective outcomes (KSS) and 
radiographic-OA evaluation (KL-OA) are shown in 
Table  1. Both the KSS objective and function scores 
(Table 1; Fig. 3) improved significantly from the preop-
erative > 2-year control to the follow-up. The VAS scores 
were reduced significantly (Fig. 4).

The KL-OA grade did change significantly from the 
preoperative medial to the last follow-up, but it was not 
significant for the lateral chamber.

Failures and complications

Of the UniCAP procedures, 36 (56%) were revisions. The 
Kaplan–Meier survival rate was 40% up to 9 years postop-
eratively, and no failures (revisions) were seen when they 
survived more than 5 years, with no difference between the 
males and females (Fig. 5).

Fig. 2   UniCAP (Artrosurface 
Inc., Franklin, Massachusetts) 
component: cobalt–chromium 
alloy (Co–Cr–Mo). Undersur-
face coating: titanium (CP–Ti). 
Fixation stud: titanium alloy 
(Ti–6Al–4V)

Table 1   Up to 9 years follow-up 
on UniCAPs with high-
significant improvements in 
pain-and-function scores

SD standard deviation, KSS knee society scores, BMI body mass index, KL Kellgren–Lawrence, n.s. non-
significant

Pre-op 9-year follow-up Comparison

n Mean SD Range n Mean SD Range p value

BMI 23 28.3 4.8 20–38 23 27.9 5.5 20–36 n.s.
KSS
 Objective 23 47.4 5.8 35–65 23 90.0 6.9 75–100 < 0.000
 Function 23 46.7 6.8 35–60 23 91.1 6.9 70–100 < 0.000

Pain score 23 7.3 0.5 7–8 23 3.4 1.4 1–6 < 0.000
KL score
 Medial 23 1.7 0.6 1–3 23 2.13 0.5 1–3 0.003
 Lateral 23 1.0 0.2 1–2 23 1.1 0.5 0–2 n.s.
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Discussion

The most important finding in this cohort study with up to 
9 years of follow-up clinically and radiographically was 
the survival rate at 40%. More important and interesting 
were the prosthesis survival rates between 5 and 9 years, 
which was one of the subjects of this paper. No further 
revisions were seen in this group of “long-term survivors”, 
and the clinical and function scores remained positive, but 
the KL grade worsened significantly in the knee compart-
ment operated on. These findings have not been previously 
reported, and they may indicate that with proper selection, 
a larger inlay mini-prosthesis can serve as a long term 
treatment modality for these patients during the “treatment 
gap” between 35 and 65 years old [3, 6, 10, 12–14, 17–20], 
but still with the risk of progressing OA.

When evaluating the UniCAP, only one mid-term 
cohort study has been published [18], which reported an 
already concerning 7-year prosthesis survival rate of 50%, 
but it only provided a clinical and radiographic follow-up 
during the first 2 years after the prosthesis placement. This 
current study expands the time horizon for the prosthesis 
outcomes, specifically the clinical outcomes, radiographic 
progression and prosthesis survival, for up to 9 years. It 
confirms the concerning overall survival rate of 40. There 
was a clinical follow-up for 92% of the patients who did 
not require revisions, and interestingly, these patients had 
high objective and function scores, with no significant 
increase in the VAS and only a slight progression in the 
generalized OA (KL grade). In the first study [18], we saw 
that at the revision time, the patient’s KL grade was sig-
nificantly worse when compared to the unrevised patients 
at the 2-year follow-up. The unrevised patients clinical 
status did not progress significantly from 2 years until this 
follow-up, indicating there is good evidence that even the 
UniCAP may provide long-term improvement and obvi-
ate the need for a UKA or TKA in these patients with 
even larger full-thickness cartilage lesions (ICRS 3–4) of 
more than 400 mm2 in one compartment and a KL grade 
maximum of 1–2 with no kissing lesions [2, 3, 6, 14, 18].

For the UniCAP resurfacing mini-prosthesis, we found 
a concerning long-term survival rate of approximately 40% 
in the 9 years after the prosthesis placement. This is unac-
ceptable when compared to HTO, UKA or TKA [1, 8, 
13], but overall, the results suggest that for a subgroup of 
patients with larger, but isolated cartilage lesions that do 
not require early revisions, there is the potential for long-
lasting treatment effectiveness.

The strengths of this present study included its large 
sample-size, the 9-year follow-up duration and the com-
prehensive data concerning the revisions, which were a 
consequence of having a national registry. This study was 
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limited because it was a single-centre case-cohort study 
with only one operating surgeon, which, at the same time, 
was the clinical investigator, thereby weakening the exter-
nal validity.

Conclusions

As hypothesized, we found acceptable clinical and radio-
graphic outcomes in patients not revised. However, there 
was a concerning low survival rate of 40% up to 9 years of 
follow-up in this group of patients (35–65 years old) who 
would generally be considered ineligible for a UKA or TKA. 
However, for those patients who did not require revisions, 
there were long-term improvements in their function.
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