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Abstract

Introduction The rationale of focal articular prosthetic
resurfacing used as a primary arthroplasty procedure in the
treatment of articular cartilage defects is still under debate.
Conflicting reports raise concern about high rates of re-
operations and continued development of osteoarthritis,
while others have reported good outcomes. The goal of this
paper is to present the long-term results of two patients
with a 12-year follow-up and to report the results of a
literature review.

Materials and methods Two patients (male, 70 years;
female 63 years) with a follow-up of 12 years were
reviewed. Patients were evaluated with standard radio-
graphs to assess the progression of osteoarthritis (OA), a
clinical examination including the Knee Injury and
Osteoarthritis Outcome Score (KOOS) and Tegner activity
scale. The literature review was performed using the search
terms HemiCAP, focal, femoral, condyle, inlay, and
resurfacing to identify articles published in the English
language up until September 25, 2016.

Results The clinical and radiographic follow-ups of the
patients were 11.9 and 11.8 years, respectively. Both
patients were satisfied with their outcome and would have
the operation again. Comparing the first postoperative to
12-year follow-up X-rays, the radiographic results
demonstrated no signs of periprosthetic loosening, preser-
vation of joint space, and no change in the osteoarthritic
stage. KOOS Scores were 86 and 83 for pain, 89 and 93 for
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symptoms, 88 and 100 for activities of daily living (ADL),
75 and 65 for sports and recreation, and 75 and 81 for
quality of life (QOL). The Tegner activity level was 5 and
4. The literature review comprised 6 studies with 169 focal
articular prosthetic resurfacing procedures in 169 patients
(84 male, 85 female) with a mean age at implantation
ranging from 44.7 to 53.7 years and a follow-up range of
20 months to 7 years. Five studies were classified as level
4 and one as level 3. Clinical and radiographic results
showed mainly good to excellent outcomes but were dif-
ferent among the studies depending on the indication. Re-
operation rates ranged from O to 23% depending on the
length of follow-up.

Conclusions The results suggest that focal articular pros-
thetic resurfacing is an effective and safe treatment option
in selected cases.

Keywords Knee - Articular cartilage - Osteoarthritis -
Resurfacing - HemiCAP

Introduction

The treatment of full-thickness articular cartilage defects
offers a variety of treatment options [26, 34]. Biological
repair with marrow stimulation techniques [35], osteo-
chondral autograft [10, 12], osteochondral allograft [6], or
cell-based technologies [25, 29] is generally recommended
for patients <40 years and results are less predictable with
increasing age [17, 19]. Conventional joint arthroplasty is
usually recommended for patients >60 years leaving a
meaningful treatment gap for the middle-aged patients of
40-60 years.

The HemiCAP® contoured articular prosthetic resur-
facing prosthesis (Arthrosurface Inc., Franklin, MA, USA)
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was introduced in 2003 to offer a focal treatment option
among the currently used modalities and close this treat-
ment gap for the middle-aged patients. It is recommended
to be used when only one compartment is affected by
posttraumatic, degenerative disease or necrosis associated
with large unstable articular defects with significant sub-
chondral bone exposure [3, 5, 13, 20]. The device has also
been used for revision in failed biological repair attempts
[3, 8]. Postulated advantages over biological repair options
or conventional unicondylar or bicondylar arthroplasty are
a generally shorter rehabilitation and preservation of
physiological joint kinematics.

The rationale for focal articular prosthetic resurfacing in
the treatment of full-thickness articular cartilage defects is
still under debate. The purpose of this report is to demon-
strate the clinical and radiographic course of the first two
patients treated with the HemiCAP resurfacing prosthesis at
the authors’ institution and perform a review of the literature
of clinical studies after implantation of the device.

Material and methods

The HemiCAP® resurfacing system comprises a contoured
articular prosthetic consisting of two components, a fixa-
tion and an articular component. The articular component
comes in 15 and 20 mm diameters, which are available in
various offset sizes to match the shape and contour of the
patient’s individual cartilage surface. The device is
implanted using a small para-patellar incision over the
center of the defect after asserting the indication with a
standard arthroscopy. With mapping instruments, the sur-
face curvature is measured and the matching surface
reamer prepares the inlay implant bed. The accurate fit to
the adjacent cartilage is confirmed with sizing trials.
According to biomechanical and animal studies [2, 23], the
implant is aimed to be implanted slightly recessed to the
surrounding articular cartilage surface.

Case reports

Two patients that received the resurfacing device in 2004
were followed with clinical and radiographic assessments
in 2010 and 2016. The standard rehabilitation protocol
included weight bearing as tolerated using crutches for
1-2 weeks with early functional rehabilitation with no
restriction to range of motion.

Demographic data (Table 1) and validated questionnaires
(Table 2) were obtained at the follow-up visits 2010 and 2016.
The questionnaires included the Knee Injury and Osteoarthritis
Outcome Score (KOOS) score [31] that includes five domains:
pain, symptoms, activities of daily living (ADL), sports and
recreation ability, and knee-related quality of life (QoL) and has
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been used and validated for the treatment of focal cartilage
defects [4, 11] (100 = best possible score, 0 = worst). The
Tegner activity scale [36] is a numerical scale measuring the
level of competitiveness of an individual sport’s participation.
Each activity is measured from O to 10 where an elite profes-
sional athlete would compete in a sport at a level 10, high level
recreational athletes would be at a 6 and persons with knee
problems or a disability would score at a level 0. Satisfaction
was evaluated by a questionnaire that rated the general satis-
faction with the treatment outcomes (1 = excellent, 2 = very
good, 3 = good, 4 = fair, 5 = poor) and if they would
undergo the procedure again.

Radiographic assessment was performed comparing the
pre- and immediate postoperative radiographs to those
obtained at the follow-up visits (Rosenberg view, AP and
lateral standing X-rays). All radiographs were graded
according to the Kellgren—-Lawrence classification [15] to
compare the stage of osteoarthritis with the preoperative
status. Furthermore, signs of radiolucency, implant loos-
ening, and subchondral cyst formation were evaluated.

Literature search

A literature review was performed using the search terms
HemiCAP, focal, femoral, condyle, inlay, and resurfacing, at
PubMed and EMBASE databases to identify articles pub-
lished in the English literature up until September 25, 2016.

Abstracts of retrieved studies were reviewed according
to the following inclusion criterion: Peer-reviewed level
1-4 studies with description of clinical and radiographic
outcomes after focal inlay resurfacing implantation in the
femoral condyles or trochlea of the knee and a minimum
mean follow-up of 2 years. Indications for the procedure
included a chondral or osteochondral defect, spontaneous
osteonecrosis, osteochondritis dissecans, or localized
osteoarthritis of the condyles.

After screening, all articles that met the search criteria
were read entirely and the reference lists were checked for
missing relevant publications, with no additional studies
being found. The methodological quality of all included
studies was calculated with the Coleman Methodology Score
[7] and the level of evidence determined with the method
described by Wright et al. [38]. A perfect Coleman Score of
100 would represent a study design that largely avoids the
influence of chance, various biases, and confounding factors.

Results
Case reports

Both patients were satisfied with their outcome and would
have the operation again. Demographics as well as pre- and
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Table 1 Demographic as well

as pre- and intraoperative data
of the two cases

Patient 1 Patient 2
Gender Male Female
Age (at surgery) 58 50
Age (at follow-up) 70 62
BMI (at surgery) 24 32
BMI (at final follow-up) 23 29

Prior operations index knee

1 (ACL reconstruction) 1 (chondroplasty)

Prior cartilage procedures index knee 0 1

Device specifications (size, offset)

15 mm (0.5 x 0.5) 20 mm (1 x 1.5)

Medial meniscus pathology at implantation Previous partial removal None
Cartilage defects (outerbridge)
Medial tibial plateau Grade 0 Grade 0
Patellofemoral compartment Grade 2 Grade 2
Lateral compartment Grade 0 Grade 0
'Cl‘;l;le 2 Results of the two Patient 1 Patient 2
Assessment (date) 5.8 years 11.8 years 5.9 years 11.7 years
KOOS—pain 100 86 86 83
KOOS—symptoms 100 89 93 93
KOOS-ADL 100 88 97 100
KOOS—sports/rec 75 75 60 65
KOOS—QoL 63 75 69 81
Tegner activity level 5 5 6 4

Satisfaction

2 (very good)

1 (excellent) 2 (very good) 2 (very good)

intraoperative data of both patients are displayed in
Table 1. Neither patients underwent a secondary procedure
or repeat hospitalization related to their operated knee
during the 12-year follow-up. Clinical examination
revealed no joint effusion, full range of motion, and
stable ligaments. The patients rated the result as either
excellent or good (Table 2). Both patients reported good
results among all KOOS domains at both follow-ups.
Although the scores for pain, symptoms, and ADL were
decreased or somewhat similar at the long-term follow-up
compared to the midterm follow-up, the sores for knee-
related QoL improved from mid- to long-term follow-up
(Table 2).

The radiographic evaluation demonstrated no signs of
periprosthetic radiolucency, implant loosening, and sub-
chondral cyst formation. There was no change in the
osteoarthritic stage (Figs. 1, 2).

Literature search
According to the inclusion criteria of the review, 6 articles

[3,5, 8, 13, 20, 28] were included and analyzed (Tables 3,
4, 5, 6). Five studies were classified as level 4 and one as

level 3. The average Coleman Methodology Score was
62 + 8 (range 49-79) out of 100.

The six studies comprised 169 HemiCAP implantations
in 169 patients (84 male, 85 female) (Table 3). The femoral
condyles were involved in 130 cases with the majority of
implantations performed on the medial femoral condyle.
Trochlear implantations were performed in 39 cases. The
follow-up ranged from 20 months to 7 years with a mini-
mum average follow-up of 2.0 years. The mean age of the
patients ranged between 44.7 and 53.7 years with an
overall range from 38 to 78 years. In all studies, inclusion
and exclusion criteria were defined which usually affected
the parameters age, BMI, alignment, and ligament stability
[3, 5, 8, 13, 20, 28]. In three of six studies, the majority of
the patients underwent prior operative procedures for their
cartilage defect. One study excluded patients with prior
operative procedures for failed previous cartilage proce-
dures [20], one study only included patients with a failed
cartilage repair [8], whereas one study provided no infor-
mation on prior procedures [5] (Table 4). Concomitant
procedures regarding the femoral condyle were reported in
one study with correction of the mechanical axis in 3 out of
19 patients [5]. Defects were classified as full-thickness
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Postoperative
2004

Preoperative
2004

Patient 1, lateral standing

Patient 1, Rosenberg

Not available

Patient 1, ap standing

Fig. 1 Radiographic follow-up of patient 1 at different time points

chondral or osteochondral defects in all studies. A more
detailed etiology was given in only one study with 63% of
defects being related to early osteoarthritis, 5% to
osteonecrosis, and 32% to a localized traumatic full-
thickness defect [5]. The defect size was <4 cm? in all
studies [3, 5, 8, 13, 20, 28].

In a total of 68 patients, KOOS domains scores were
gathered with values ranging from 62.7 to 87.6 (pain), 66.8 to
85.6 (symptoms), 71.2 to 91.3 (ADL), 31.7 to 71.9 (sports/
recreation), and 37.0 to 73.3 (QoL) (Table 5). WOMAC
Scores (49 patients) ranged from 86.2 to 90.8 (pain), 81.3 to
87.0 (stiffness), and 87.0t0 90.9 (function). Generally, the best
results were obtained in the study of Bollars et al. [5] that
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Postoperative
2010

Postoperative
2016

Not available

presented no data on any other prior operative procedures, the
worst in the study of Dhollander et al. [8] that included only
revision cases and used the device as a salvage procedure for a
failed cartilage repair. Other results of clinical scores and a
satisfaction index are displayed in Tables 5 and 6.

In three out of five studies, no statistically significant
change of the osteoarthritic grade according to the Kellgren
and Lawrence classification was observed regarding the
pre- and postoperative grade (Table 6). However, one
study reported a statistically significant increase in a
24-month follow-up in 9 out of 18 included patients [8].
Furthermore, Laursen et al. found a progression of the OA
grade after 2-year follow-up in 29 and 25% of medial and
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Postoperative
2004

Preoperative
2004

Not available

Patient 2, lateral standing

Not available Not available

Patient 2, Rosenberg

Not available

Patient 2, ap standing

Fig. 2 Radiographic follow-up of patient 2 at different time points

lateral compartments, respectively [20]. One study did not
report any radiographic findings.

Re-operation rates varied from no revisions at all in the
report of Dhollander et al. [8] to 23% in the study of Laursen
et al. with a conversion to Total Knee Arthroplasty (TKA) at
7 years postoperatively [20]. In the other four studies, 9/92
(10%) patients were revised of whom three patients were
converted to unicompartmental Arthroplasty (UKA), one
patient underwent osteochondral plug transplantation, one
underwent HTO, and the others with minor procedures such as
arthroscopic debridement (Table 6).

Postoperative
2016

Postoperative
2010

Not available

Discussion

The rationale for this case report and literature review is
the ongoing debate concerning localized prosthetic resur-
facing in the treatment of articular cartilage defects. Mainly
good results were found in the peer-reviewed literature
[3, 5, 8, 13, 20, 28]; however, critical statements were
made in a recent case report that questioned the procedure
based on a failed outcome in a workers compensation
patient who was revised from focal metallic resurfacing to
an autologous cancellous bone graft covered with a type
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Table 3 Demographics of the patients included in the literature review

Study Level of Journal Total Follow-up (range) Gender Mean age, BMI (range) Duration of  Inclusion/
evidence (year) No. of (male/ year symptoms, exclusion
subjects female) mo (range) criteria
(range)
Becher et al. IV AOTS 21 5.3 years 11/10 53.7 26.8 149 (2-60)  Yes
(2011) (60-71 months) (38-63) (22.9-33.9)
Bollars et al. IV KSSTA 19 2.8 years 1/18 49 (43-78) N/A N/A Yes
(2011) (20-57 months)
Hobbs et al. 1V SAOQJ (2013) 22 4.7 years 15/7 44.7 Not N/A Yes
(2-6 years) (35-57) mentioned
but BMI
>35
excluded
Dhollander IV KSSTA 14 2.2 years 8/6 457 £69 N/A 53.1 £80.5 Yes
et al. (2014) 26.1 + 12.8 months from index
cartilage
repair
Laursen v KSSTA 61 2-7 years 28/33 49 (35-65) 28 £4.1 N/A Yes
et al. (2015)
Pascual- 11T Arthroscopy 32 2 years 21/11 479 £ 83 267 £3.7 N/A Yes
Garrido (2016) (37-68) (19.0-33.5)
et al.

Table 4 Patient-specific and defect-specific data of the patients included in the literature review

Study

Prior Cartilage Procedures index
knee, mean (range)

Concomitant operation/s

Defect
classification

Defect etiology

Defect size,
mm? (range)

Becher et al.

Bollars et al.

Hobbs et al.

Dhollander
et al.

Laursen
et al.

Pascual-
Garrido
et al.

1.05 (0-2)

N/A

16 pxs had one or more prior
cartilage procedure/s

Microfracture (5 pxs),
Debridement (4 pxs), ACI (2
pxs), Mosaicplasty (2 pxs),
acellular scaffold (1 px)

Failed previous cartilage
procedure/s were excluded

55 prior procedures to the index
lesion: 36 x Debridement, 1x
Osteochondral allograft, 10x
Microfracture, 1x ACI, 7x
Abrasion arthroplasty

N/A

HTO in three patients to
address mechanical axis
deviation greater than 4°

5 of 14 trochlea lesions
underwent patella
resurfacing due to
involvement of patella,
1 patient underwent
patella resurfacing only

N/A

N/A

N/A

Isolated full-
thickness
chondral or
osteochondral
defect

Isolated full-
thickness
chondral or
osteochondral
defects

Isolated full-
thickness
chondral or
osteochondral
defects

ICRS Grade III-
v

ICRS Grade III-
v

ICRS Grade IV

N/A

12/19 (63%) = early OA,
1/19
(5%) = osteonecrosis,
6/19 (32%) = localized
traumatic full-thickness
defect

N/A

Focal chronic non-
traumatic (degenerative)
lesions

N/A

N/A

Diameter less
than or
equal to 20
mm?

Diameter less
than or
equal to
20 mm?>

Diameter less
than or
equal to 20
mm?

2.9 + 1.2 cm?

<4 cm?

Diameter less
than or
equal to 20

IIlIIl2
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Table 5 Score outcome of the patients included in the literature review

Study
maximum score = 100

KOOS (mean follow-up, No. of patients),

Other clinical outcomes
(mean follow-up, no. of patients)

Becher et al. Pain: 77.6 (5.3 years, n = 20)
Symptoms: 79.5

ADL: 82.4

Sports/rec: 57.8

QoL: 55.0

Bollars et al. Pain: 87.6 (2.8 years, n = 18)

Symptoms: 85.6
ADL: 91.3
Sports/rec: 71.9
QoL: 73.3

Hobbs et al. Pain: 83.4 (4.7 years, n = 19)

Symptoms: 75.2
ADL: 84.9
Sports/rec: 49.2
QoL: 56.0

Dhollander et al. Pain: 62.7 (24 months, n = 9)

Symptoms: 66.8

ADL: 71.2

Sports/rec: 31.7

QoL: 37.0
Laursen et al. N/A
Pascual-Garrido et al. N/A

SF-36 physical: 46.9 &+ 12.6 (5.3 years, n = 20)
SF-36 mental: 51.2 4+ 13.4 (5.3 years, n = 20)
Tegner activity level: 4.0 + 1.6 (5.3 years, n = 20)

IKDC: 15/18 (83.4%) showed normal or nearly
normal results (2.8 years, n = 18)

HSS Knee Score: 86.2 (2.8 years, n = 18),

HSS Function Score: 81.1

WOMAC pain: 90.8 (2.8 years, n = 18),
WOMAC stiffness: 81.3, WOMAC function: 90.9

IKDC 11/19 (58%) normal for all measurements
(4.7 years, n = 19),

SF-36 physical: 46.1 £ 10.0 (4.7 years, n = 19),
SF-36 mental: 56.2 £+ 10.2

VAS for pain: 32.4 + 31.1 (maximum pain = 100)
(24 months, n = 9),

Tegner: 3.2 + 1.3 (24 months, n = 9)

2-year follow-up: n = 41

KSS objective (Condylar implant): 91.7 + 8.4
KSS objective (Trochlear implant) 87.7 £ 7.5
KSS function (Condylar implant): 93.5 £ 9.9
KSS function (Trochlear implant: 89.6 & 7.2
WOMAC pain: 86.2 (2.0 years, n = 31)
WOMAC stiffness: 81.5

WOMAC function: 87.0

SF-12 physical: 36.4 + 5.6 (2.0 years, n = 31)
SF-36 mental: 50.8 £ 6.0

I/III collagen membrane [9] using a sandwich technique
that to date has been described in the literature with 2-year
follow-up in four knees [30].

A major concern when using focal treatment is
osteoarthritic progression with concomitant symptomatic
failure resulting in revision to unicompartmental or total
knee arthroplasty. Data from the Australian Arthroplasty
Registry report of 2015 presented a cumulative percent
revision of partial resurfacing procedures undertaken for
osteoarthritis of 5.6% at 1 year and 35.6% at 7 years in 214
recorded partial resurfacing procedures (all using ‘Hemi-
CAP’ range of prostheses) [1]. This is in contrast to the
findings of this review with a maximum revision rate of
23% in one study at 7 years postoperative with complete

data without missing drop-outs due to national registry data
[20] and considerably lower rates in the other included
studies [3, 5, 8, 13, 20, 28].

This discrepancy might be explained by various factors.
All articled included in this literature review had clear
inclusion and exclusion criteria, which are comparable to
large prospective randomized multicenter analyses when
comparing different options for localized full-thickness
articular cartilage defects such as autologous chondrocyte
transplantation (ACT) and microfracture [32, 33]. The
Australian registry reports that with 86.9% the most com-
mon reason for undertaking the partial resurfacing proce-
dure was osteoarthritis and that of the 214 procedures, 161
(75.2%) have one cap implanted, 48 (22.4%) have two and
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Table 6 Satisfaction, radiographic outcome, and complications/re-operations of the patients included in the literature review

Study

Satisfaction Index
(mean follow-up,
no. of patients)

Radiographic outcomes

Complications/re-operations

Becher
et al.

Bollars
et al.

Hobbs et al.

Dhollander
et al.

Laursen
et al.

Pascual-
Garrido
et al.

Excellent: 4/21
(19%)

Very good: 6/21
(29%)

Good: 3/21 (14%)
Fair: 5/21 (24%)
Poor: 3/21 (14%)

N/A

Excellent 9/19
(47%)

Very Good 6/19
(32%)

Good 2/19 (11%)
Fair 2/19 (11%)

N/A

N/A

Resolution of
symptoms (good
to excellent):
91%

Overall
satisfaction
(good to
excellent): 91%

Surgeon
satisfaction
(good to
excellent): 97%

Kellgren-Lawrence: 2.2 (preoperative) to 2.5
(5.3 years postoperative), OARSI: no clinically
significant joint space narrowing and osteophyte
formation

Follow-up radiographic examination at 2 years
showed no signs of periprosthetic radiolucency;
device disassembly; subsidence or cyst formation.
No secondary signs of arthritis such as osteophytes
or subchondral sclerosis had developed

Kellgren Lawrence and OARSI grades did not show
any significant change. One patient had
disengagement of the articular component from the
fixation device

Kellgren and Lawrence: 1.1 (preoperative) to 1.6
(2 years postoperative). No signs of loosening
were observed during the follow-up period

Kellgren Lawrence: Grade 2 medial (28%) and
lateral (13%) preoperative to grade 2 medial (40%)
and lateral (25%) at 2 years postoperative; At
2-year follow-up, 29% (medial) and 25% (lateral)
of patients demonstrated a worsening in OA from
grade 1 to grade 2

N/A

Re-operations (patients): 3/21(14%)

1 px: arthroscopic debridement 4.9 years
postoperatively due to pain;

1 px: arthroscopic debridement at 5 months due to
pain, HTO for varus at 2 years and hardware
removal/further debridement at 3 years;

1 px: conversion to unicompartmental at 2 years due
to pain
Re-operations (patients): 1/19 (5%)

1 px: underwent plate removal and arthroscopy 8
mos postoperatively due to prominent HTO
hardware

Re-operations (patients): 3/22 (14%)

1 px: underwent arthroscopy for debridement of scar
but was finally converted to TKA due to ongoing
pain and swelling;

1 px: MFC HemiCAP converted to UKA due to
progression of disease;

1 px: converted to osteochondral plugs due to
disengagement of articular component from
fixation device

No infections or other complications occurred in the
postoperative period. No re-operations were done

7 years postoperative: 14/61 (23%) were revised to
arthroplasty, 9/36 (25%) femoral condyle, 5/25
(20%) trochlea; 7 cases due to peri-implant
unicompartmental cartilage injury progression, 4
cases due to multicompartmental cartilage injury
progression, 3 cases due to peri-implant cartilage
injury progression and implant screw loosening.
No difference between females and males and
between condylar and trochlear implants was
found for re-operation rate

Re-operations (patients): 2/31 (6%)

1 px: converted to UNI, 1 px: underwent
periprosthetic debridement 21 pxs (66%) reported
a knee-related adverse event. Six pxs had more
than one event. Only 3 of the 25 events were
considered possibly related to the implant device

five procedures (2.3%) have three caps implanted [1] and
thus can be clearly regarded as out of the normal indication

range for the device.

Data from the Food and Drug Administration (FDA)
regarding Carticel implantation, the only FDA approved
ACT product, reveal a surgical revision rate in 93% of the
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patients in a 7-year period, of which 48% involved sub-
sequent cartilage procedures for the treatment of problems

directly related to the graft [37]. In a retrospective cohort

study, with comparable exclusion criteria as in the included
studies of this literature review, following 413 patients that
underwent ACT (first, second, and third generation),
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operated in a center that is specialized on cartilage repair, a
total of 88 patients (21.3%) had undergone surgical revi-
sion at a follow-up of 4.4 &+ 0.9 years [14]. Thus, in the
light of these data for ACT treatment, the re-operation rates
for the HemiCAP® implant of this review and of the
Australian joint registry appear not concerning, but point-
ing out to acknowledge that with leaving the range of
common indication criteria for the use of the implant, a
higher failure rate can be expected.

A recently comparative study showed that a group of
HemiCAP® patients compared with a matched group with
various biological procedures (microfracture, osteochon-
dral autograft transplantation, debridement, autologous
chondrocyte transplantation, or osteochondral allograft),
showed significantly better clinical success and required
fewer subsequent procedures [28].

Conflicting statements were found in the literature for
the use of the HemiCAP® might lead to osteoarthritic
progression [3, 5, 8, 13, 20]. However, a statistically sig-
nificant increase of degenerated changes according to the
Kellgren and Lawrence classification in the treated knees
was only found in the study of Dhollander et al. based on 9
out of 18 patients that were radiographically evaluated at
24 months [8]. The 29 and 25% OA grade deterioration
after 2-year follow-up in medial and lateral compartments
in the study of Laursen et al. remains unclear but explains
to some degree the increased re-operation rate in compar-
ison to the other included studies of this review.

Due to the concern that a metal implant may result in
damage to the opposing articulating structures, several
basic science studies using large animal models, finite
element, or biomechanical analysis have been performed
[2, 16, 22-24]. Two animal studies using a caprine or ovine
model showed limited cartilage wear of opposing and
surrounding joint cartilage at 1 year [16, 24]. The impor-
tance of slightly recessed implant positioning was high-
lighted in a further study in a sheep model [23] and
biomechanical study using fresh frozen human cadaver
specimens [2]. The long-term follow-up of our two cases
showed encouraging results with no radiographic increase
of the OA stage and suggests that the correct use of metal
implants is not responsible for OA progression but rather a
possible wrong indication or technical errors occurring
during implantation.

The clinical results of the two cases as well as the results
from the literature review demonstrate a meaningful
improvement among all domains of the KOOS and
WOMAC Score and other used modalities used for eval-
uation. The clinical scores are, apart from lower scores in
the cohort of Dhollander et al., comparable to the vast
majority of studies after microfracture or ACT [27]. Since
many patients have had single or repeat biological proce-
dures prior to focal prosthetic resurfacing, the device has

the ability to serve as a treatment option thereby extending
the range of focal procedures for middle-aged patients who
frequently find themselves between biological solutions
and conventional arthroplasty; particularly since unicom-
partmental knee arthroplasty has shown higher revision
rates for patients with partial cartilage thickness loss
compared to patients with full cartilage thickness loss in
the medial compartment [21].

This report has limitations that need to be acknowledged. It
is premature to draw general conclusions from two cases and a
total number of 169 HemiCAP® implantations in 6 peer-re-
viewed studies. However, based on existing evidence, it can
be postulated that the use of the HemiCAP® resurfacing
prosthesis in an otherwise healthy knee joint environment
does not increase the rate or speed of joint degeneration, even
at the long-term follow-up. According to Coleman Score, the
quality of the reviewed studies was acceptable and not inferior
compared to a review in the evaluation of cartilage repair that
also included higher level studies [18].

In summary, meaningful clinical improvements, radio-
logical safety, and low revision rates can be expected when
using the HemiCAP® resurfacing prosthesis in localized
cartilage defects of the knee. Both surgeons and patients
should recognize the importance of adhering to proper
indications and place appropriate expectations on focal
treatment with an acknowledgement of less pre-
dictable outcomes with increasing disease complexity such
as revision cases, presence of osteoarthritic changes, and
decreased meniscus function as already known for any kind
of cartilage repair procedures. Studies with larger patient
cohorts in registries and controlled trials are necessary.
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