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Abstract
The focal metallic cartilage resurfacing

is a surgical method that offers an appropri-
ate step between the biological techniques
and arthroplasty in middle-aged patients
with full-thickness cartilage defects. The
advantages of this technique are that it
addresses the defect, respects healthy tis-
sues and provides stability and contoured
surface similar to a full arthroplasty. A sys-
tematic review was conducted according to
Preferred Reporting Items for Systematic
reviews and Meta-Analyses (PRISMA)
guidelines. Two reviewers (MM and DC)
independently conducted the search using
the MEDLINE/PubMed database and the
Cochrane Database of Systematic Reviews
(CDSR). These databases were searched for
the terms hemicap knee implant and unicap
knee implant and knee focal metallic
implant. From the initial 21 studies that
were evaluated, 10 were eligible for analy-
sis. Considering both the HemiCAP focal
implant and the HemiCap® Wave
patellofemoral prosthesis, we found a lack
of mid- to long-term clinical outcomes in
well-designed prospective clinical studies.
No Level I or II studies were found, while
the limited number of patients who were
included undermines the overall clinical
results of these studies. The progression of
osteoarthritis, the persisting pain and the
subsequent high revision or failure rates in
the limited available studies with long-term
follow-up, seem to be the major drawbacks
of these partial resurfacing techniques.
Utilization of partial resurfacing for femoral
or patellofemoral compartments results in
good short-term outcome for middle-aged
patients as a step between biological tech-
nique and total knee arthroplasty. The sur-
geon should be cognizant and also notify
the patient of the high failure rates that are
reported in the literature in mid- to long-
term follow-up and ultimately, the decision

to perform partial resurfacing should be
taken by both the patient and the orthopedic
surgeon. 

Introduction
The articular cartilage defects of the

knee can be treated with several procedures
depending on the age of the patient, the size
and location of the defect. In young patients
with localized defects, with a normal weight
bearing axis and without further damage to
the knee joint, biological repair methods
such as marrow stimulation, osteochondral
and autologous chondrocyte transplantation
can be used with good clinical outcome.1,2

In the older patient population with diffuse
cartilage loss in one or more compartments,
either a unilateral knee replacement or total
knee replacement is recommended for sur-
gical treatment. However, in the middle-
aged patients, the treatment of these lesions
is more complex and involves different
methods and shared decision between
patient and physician.3 Especially, neither
biological repair technique nor unicompart-
mental and total joint arthroplasty are suit-
able for many of these middle-aged
patients.4

Furthermore, patellofemoral arthritis or
chondromalacia can be treated with many
conservative methods, which comprise non-
steroidal anti-inflammatory drugs, rest and
physical therapy, which includes stretching
and strengthening exercises.5-11

Debridement with lateral release, anterior
advancement of the tibial tubercle, patellec-
tomy, facetectomy and chondrectomy are
possible surgical options for the treatment
of these diseases.12 Elderly patients with
isolated patellofemoral arthritis can be
treated with total knee replacement, a pro-
cedure which is generally not indicated for
young patients.13

The focal metallic cartilage resurfacing
is a method that aimed to offer an appropri-
ate step between the biological techniques
and arthroplasty.14 The HemiCAP implant
(HemiCAP_ Focal Femoral Condyle
Resurfacing Prosthesis, Arthrosurface Inc.,
Franklin, MA, USA) for femoral and
patellofemoral resurfacing for treatment of
cartilage lesions was introduced in 2003
and 2009 respectively.15,16 The femoral
resurfacing for large cartilage lesions with
the anatomic UniCAP implant (UniCAP®
Focal Femoral Condyle Resurfacing
Prosthesis, Arthrosurface Inc., Franklin,
MA, USA) was introduced in 2006.16 We
performed a review of the literature con-
cerning the studies that have been published
about the application of partial resurfacing

for the treatment of focal femoral and
trochlear full-thickness cartilage defects. 

Materials and Methods
A systematic review was conducted

according to Preferred Reporting Items for
Systematic reviews and Meta-Analyses
(PRISMA) guidelines. Two reviewers (MM
and DC) independently conducted the
search using the MEDLINE/PubMed data-
base and the Cochrane Database of
Systematic Reviews (CDSR). These data-
bases were searched for the terms hemicap
knee implant and unicap knee implant and
knee focal metallic implant. To maximize
the search, backward chaining of the refer-
ence lists from the retrieved papers was also
undertaken. A preliminary assessment of
only the titles and abstracts of the search
results was initially performed. The second
stage involved a careful review of the full-
text publications. 

Our inclusion criteria were: clinical tri-
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als involving a. the HemiCAP-Wave®
implant and/or b. the HemiCAP focal
femoral condyle resurfacing prosthesis
and/or c. the UniCAP implant with recorded
follow-up, written in English, published
since 2011 (the first published clinical
trial)17 until April 30, 2017 (end of our
search). The mean follow-up per study
should be at least 2 years.

The quality of the evidence was classi-
fied using the US Preventive Services Task
Force system for ranking level of evidence.

Differences between reviewers were
discussed until agreement was achieved.
They independently extracted data from
each study and assessed variable reporting
of outcome data. Descriptive statistics were
calculated for each study. The methodolog-
ical quality of each study and the different
types of detected bias were independently
assessed by each reviewer and then they
were synthetically combined. The primary
outcome that was measured was the postop-
erative statistically significant improvement
of the clinical scores that were used in com-
parison with the preoparative scores per
study. The secondary outcome was the
reoperations’ rate per study and the postop-
erative radiographic worsening of the
patients according to Kellgren-Lawrence
classification.

Results
From the initial 21 studies, a total of 10

studies were eligible for analysis, according
to our inclusion-exclusion criteria. We
excluded all anatomical cadaveric studies
(2), studies which just described the surgi-
cal technique without any clinical results
(2), animal studies (4), review articles (2)
and irrelevant papers (1: about first
metatarsal failed hemicap-implant). A sum-
mary flowchart of our literature search can
be found in Figure 1.

The total number of patients included in
this review were 334, whereas the total
mean age was 43.5 years. There were 162
male patients (48.5%) and 172 females
(51.5%).

Ten papers met the criteria that we had
posed: four of them (40%) dealt with the
HemiCAP focal femoral condyle resurfac-
ing prosthesis,3,14,17,18 four (40%) explored
the clinical use of the HemiCAP-Wave®
implant for the treatment of trochlear carti-
lage lesions,15-21 one study (10%) dealt with
both these implants (HemiCAP focal and
HemiCAP-Wave® implant)16 and one study
(10%) with the UniCAP implant for femoral
condyle cartilage defects (Table 1).13-21

Focal femoral condyle defects
After excluding an in vivo canine model

which investigated the clinical outcome of a
focal pyrolytic carbon implant and a pre-
clinical ceramic implant,22,23 all the clinical
trials concerning focal femoral implants
dealt with the metallic HemiCap or UniCap
component.3,13,14,16-18 The total number of
patients involved were 180. The mean fol-
low-up ranged from two years to seven
years, while the complications’ rate was
26.1% (47 patients).

The Knee Society Score (KSS),13,16 the
Western Ontario and McMaster
Universities Osteoarthritis Index
(WOMAC)3,14 and the Tegner Activity
Levels17,18 were used in two of these studies,
the pain Visual Analogue Scale (VAS)13,16,18

and Knee injury and Osteoarthritis
Outcome Score (KOOS)3,17,18 in three of
them, the Kellgren-Lawrence grade in four
of them,13,16-18 while each of the scores
International Knee Documentation
Committee (IKDC),3 Hannover Scoring

System (HSS),3 12- Item Short Form Health
Survey Instrument (SF-12),14 36-Item Short
Form Health Survey Instrument (SF-36)17

was used in one study (Table 2).
The mean preoperative VAS pain score

was 7.3, whereas the total mean postopera-
tive VAS pain score was found 2.4 (statisti-
cally significant improvement regarding
VAS in all three studies where it was used).
The total mean preoperative KSS amongst
studies was estimated to be 50.5, while the
total mean postoperative KSS was 89 (sta-
tistically significant improvement regarding
KSS in the two studies where it was used).
Furthermore, the total mean WOMAC was
improved from an initial rate of 42 to a final
rate of 86 (statistically significant improve-
ment regarding WOMAC in the two studies
where it was used). As for Tegner Activity
Levels, only one of the two studies in which
they were used (50%) recorded a significant
improvement (from a total preoperative
mean Tegner: 2.5 to a total postoperative
Tegner: 3.2). In addition, all the studies
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Figure 1. PRISMA flow chart.
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which made use of HSS (from a mean pre-
operative value: 61.2 to a mean postopera-
tive value: 86.2), SF-36 (from a mean pre-
operative value: 31.7 to a mean postopera-
tive value: 46.9) and KOOS showed statis-
tically significant improvement. One study
which used the SF-12 showed no significant
difference.14 Finally, three out of four stud-
ies which statistically assessed the radi-
ographic osteoarthritic changes reported
significant worsening of the OA grade at the
follow-up end point.

In total, there was a consensus amongst
authors in favor of the clinical use of the
HemiCap focal femoral implant, especially
in middle-aged patients, to whom arthro-
plasty is not recommended.3,14,16-18 There
was only one study which showed clinical
but no radiographic improvement, after
failed index cartilage procedures.18

Laursen published a relatively large (64
patients) cohort study of level IV concern-
ing the UniCap component, in which the
Kaplan-Meier survival rate at 7 years was
only 50%, due to the progression of carti-
lage lesions, progression of osteoarthritis or
increased knee pain.13 This study showed
that this implant could have only a tempo-
rary use in young patients who are ineligi-
ble for arthroplasty treatment. The same
author in another study, which dealt with
the HemiCap implant in full-thickness car-
tilage femoral defects, showed a 23% revi-
sion rate.16

On the other hand, Bollars et al. report-
ed excellent clinical results in 18 middle-
aged, well-selected patients with the use of
HemiCap after a median follow-up of 34
months.3 Similar results were found by
Becher et al. in a 5-year follow-up study
about focal femoral condyle defects in 21
patients. Dhollander et al. demonstrated

that the use of HemiCap focal femoral
implant led to radiologically significant
osteoarthritic changes during the follow-up
of 14 patients.18 It seemed that the favorable
clinical outcome was not confirmed by the
radiographic findings. Finally, Pascual-
Garrido et al. compared the HemiCap
implant (32 patients) with biological proce-
dures (30 patients), including debridement,
microfracture, osteochondral autograft
transplantation, osteochondral allograft, and
autologous chondrocyte implantation.14

Patellofemoral joint defects
In the current review, we found 5 clini-

cal trials which investigated the HemiCap®

Wave prosthesis.15-21 The total number of
patients involved were 154. The mean fol-
low-up ranged from two years to seven
years, while the complications’ rate was
9.7% (15 patients). All the 5 studies demon-
strated improved outcome (80 % with sta-
tistical significance and 20% with no statis-
tical report).

Kellgren-Lawrence grade was utilized
in five studies (100% of the studies), pain
VAS score was used in four of them (80%
of the studies), KOOS was calculated in
three studies (60%), WOMAC score,
Tegner Activity levels and Knee Society
Score were used in two of them (40% of the
studies, Table 3). Each of Lysholm,
American Knee Society Score, OKS,
KOOS, SF-36, subjective IKDC was uti-
lized in one study (20% of the studies),
while in another one (20% of the studies)
the Self –designed Sports Questionnaire
was used and, in another one (20% of the
studies), the range of movement was
assessed (Table 3). 

The mean preoperative VAS pain score
amongst studies was 6.5, whereas the total

mean postoperative VAS pain score was
found 3.1 (statistically significant improve-
ment regarding VAS in all three studies in
which it was used). The total mean
WOMAC was improved from an initial rate
of 61.7 to a final rate of 82.5 (statistically
significant improvement regarding
WOMAC in the two studies in which it was
used). Moreover, the total mean preopera-
tive KSS was estimated to be 49, while the
total mean postoperative KSS was 89 (sta-
tistically significant improvement regarding
KSS in the study in which it was used). As
for Tegner Activity Levels, there was a sta-
tistically significant improvement in the
only study in which this score was utilized
(from a total preoperative mean Tegner: 2 to
a total postoperative Tegner: 3). In addition,
each one of the trials which made use of SF-
36 (from a mean preoperative value: 32 to a
mean postoperative value: 53), Oxford
Knee Score (from a mean preoperative
value: 19 to a mean postoperative value:
35), IKDC (from a mean preoperative
value: 41.1 to a mean postoperative value:
58.4), Lysholm (from a mean preoperative
value: 34 to a mean postoperative value: 66)
and KOOS demonstrated statistically sig-
nificant improvement. Finally, only one out
of four studies (25%) which statistically
assessed the radiographic osteoarthritic
changes showed significant worsening of
the OA grade at the follow-up end point.

Overall, almost all the authors (80%)
agreed that the use of the HemiCAP-
Wave® prosthesis was clinically effec-
tive.15,16,19,21

In a level IV prospective case series,
Imhoff et al. documented the results of 29
patients operated with this technique.19 In
nine of them, HemiCap® Wave prosthesis
was combined with concomitant procedures
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Table 1. General characteristics of the studies included in our review. 

Author(s)                     Number-sex of patients   Mean age Implant Follow-upLevel of evidence

Laursen13                                                        64 (36F-28M)                                              51y                                     UniCAP                                   7 y                                    IV
Bollars et al.3                                                  19 (18F-1M)                                               49y                                   HemiCAP                               34 m                                  IV
Pascual-Garrido et al.14                                62 (23F-39M)                                 44.6y (1st group)                      HemiCAP                    2.6 y (1st group)                       III
                                                                                                                                   47.9y (2nd group)                                                            2 y (2nd group)                          
Dhollander et al.18                                           14 (6F-8M)                                               45.7y                                 HemiCAP                              26.1 m                                 IV
Becher et al. 17                                               21 (10F-11M)                                             53.7y                                 HemiCAP                               5.3 y                                   IV
Laursen and Lind16                                       61 (37F-24M)                                              49y                                   HemiCaP                                 7 y
                                                                                                                                                                                        HemiWave                                                                         IV
Laursen20                                                         18 (12F-6M)                                               50y                                  HemiWave                                6 y                                    IV
Feucht et al.21                                                 30 (8F-22M)                                    48y (1st group)                      HemiWave                   26 m (1st group)
                                                                                                                                     49y (2nd group)                                                            25 m (2nd group)                      III
Imhoff et al.19                                                 29 (14F-15M)                                              42y                                  HemiWave                              24 m                                  IV
Patel et al.15                                                      16 (8F-8M)                                                63y                                  HemiWave                            24.1 m                                 IV
y: years, m: months, M: male, F: female.
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to address patellofemoral instability,
patellofemoral malalignment and
tibiofemoral malalignment, so only 20
patients could finally be assessed for an iso-
lated patellofemoral arthroplasty. Imhoff et
al. found a significant improvement in all
subjective scores, whereas no progression
of tibiofemoral osteoarthritis or changes in
patellar height were noticed.19

On the other hand, Laursen also showed
a significant improvement in 2-year follow-
up subjective scores, but the revision rate
after 6 years was up to 28%.20 This early
failure rate seems rather unacceptable for a
knee prosthesis such as the HemiCAP®

Wave prosthesis. Patel et al. in another clin-
ical trial with small number of patients (16
patients) demonstrated excellent early
results with the HemiCAP® Wave prosthe-
sis.15

Finally, Feucht et al. in a Level III study
compared the clinical and radiological out-
comes between an inlay (HemiCAP® Wave,
Arthrosurface) and an onlay design compo-
nent (Journey, Smith & Nephew).21 This is

the only comparative study that we found in
the literature concerning the HemiCAP®

Wave prosthesis. The difference between
follow-up subjective scores was found to be
statistically insignificant between the two
groups. Despite that, more than half of the
onlay-treated patients showed tibiofemoral
osteoarthritic changes in their final follow-
up, while no inlay-treated patients devel-
oped these radiological changes. 

Discussion

Focal femoral condyle defects
Symptomatic full-thickness cartilage

lesions are generally painful and disabling,
and can progress to osteoarthritis when left
untreated in the young or middle-aged
patients.24 These lesions undergo progres-
sive changes resulting in resorption of the
osseous walls of the defect, the formation of
a large cavity, and the collapse of the sur-
rounding articular cartilage and subchon-

dral bone.25 Additionally, the presence of
focal chondral or osteochondral defects can
also damage the opposing meniscus and tib-
ial cartilage surface.22

The vast majority of these lesions are
observed in patients over the age of 40
years,26 while approximately one fifth of
these defects were categorized as grade
IV.27 Middle-aged patients are often affect-
ed by localized cartilage damage and are
neither fit for biological repair methods nor
candidates for traditional resurfacing tech-
niques such as unicompartimental or total
joint replacement due to their age.

A proposed solution is a focal hemi-
arthroplasty implant, intended for use as an
alternative resurfacing treatment strategy
for isolated lesions in patients who are too
young for TKAs or not good candidates for
regenerative biological procedures.28,29 The
concept of a minimally invasive hemi-
arthroplasty for the treatment of focal osteo-
chondral knee defects offers the advantages
of reduced pain, a shorter hospital stay, and
increased range of motion.22
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Table 2. Outcome criteria, significantly (or non-) improved scores, complications, failures and brief conclusion of the studies dealing
with focal femoral condyle defects implants (HemiCap or UniCap).                                 

Author(s)         Outcome              Significant difference           Complications                       Reoperations                    Brief
                         criteria                 in scores                                and failures                                                                   conclusion

Laursen13                     Knee Society,                   KSS and VAS                                               In 47% of implants:                                 Conversion to knee                         Temporary solution.
                                      Pain VAS                             pain significantly improved.                   progression                                              replacement                                     Helpful for young patients
                                      Kellgren-Lawrence         Kellgren-Lawrence significantly           of cartilage lesions                                                                                               to whom arthroplasty 
                                      Grade                                 worsened                                                                                                                                                                                      is not yet recommended
Bollars et al.3              KOOS, HSS,                      All clinical scores                                     One prominent hardware                     Removal of HTO                               Excellent results in pain 
                                      WOMAC                             significantly  improved                             of previous high tibial                            hardware                                            and function for
                                                                                                                                                         osteotomy (HTO)                                                                                                 middle-aged well 
                                                                                                                                                                                                                                                                                           selected patients
Pascual-Garrido        WOMAC,                            Total postoperative WOMAC:                 One drainage of portal site.                 Medication.                                       Excellent success
et al.14                           Short Form 12                  significantly improved.                            One clicking. One knee pain.                No treatment was needed.            at short follow-up,
                                      (SF-12),                             WOMAC between the two groups:       One serious knee pain.                         Physiotherapy.                                   similar results
                                      Satisfaction                       no statistical difference.                                                                                             Conversion to                                    with biologic procedures
                                                                                   Total postoperative SF-12:                                                                                          unicompartmental knee
                                                                                   no difference with preoperative.                                                                              arthroplasty
                                                                                   Radiographic changes 
                                                                                   to more severe OA grade.                       
Dhollander et al..18    KOOS, Tegner                  KOOS and VAS: significantly                  Significant osteoarthritic                      N/A                                                       Clinical but not radiological
                                      Activity levels,                  improved. Tegner:                                    changes                                                                                                                   improvement after failed
                                      Pain VAS,                           no difference. Kellgren-Lawrence:                                                                                                                                        index cartilage procedures
                                      Kellgren-Lawrence         significant worsening 
                                      Grade                                 
Becher et al.17             KOOS, Tegner                  KOOS, Tegner, SF-36: significantly       One persistent pain.                              Arthroscopic debridement:           Effective treatment for
                                      Activity levels, SF-36,      improved. Kellgren-Lawrence:              One pain+varus malalignment.           1) Arthroscopic debridement      middle-aged patients.
                                      satisfaction,                     no significant changes                             One persistent pain                               2) High tibial osteotomy
                                      Kellgren-Lawrence,                                                                                                                                                   3) Hardware removal,
                                      OARSI grading                                                                                                                                                             new debridement. 
                                                                                                                                                                                                                              Unicompartmental knee 
                                                                                                                                                                                                                              arthroplasty                                       
Laursen and               Knee society (KSS),       KSS and VAS: significantly                       Nine cases of progression                    Conversion to knee                         Helpful for young patients
Lind16                            VAS pain score,               improved.                                                   of cartilage lesions (25%)                     arthroplast                                         to whom arthroplasty
                                      Kellgren-Lawrence         Kellgren-Lawrence:                                                                                                                                                                    is not yet recommended
                                      Grade                                 significant worsening                                                                                                   
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Hemiarthroplasty also preserves bone
stock, allowing for future revision or total
joint replacement, if needed.22

A weak point of Larsen’s study was that
the operative technique was used both in
trochlear and focal femoral defects.16 This
level IV case series - including 61 patients-
appeared superior results to those of the
previous UniCap study.13 Despite that, the
HemiCap implant was considered to be
rather a temporary treatment before conver-
sion to arthroplasty after a few years. In
addition, both the studies by Bollars et al.3
and Becher et al.17 included a small number
of patients, which compromised the results.
However, the different number of subjective
scores that were used increased the validity
of these studies.3,17 Finally, the trial by
Pascual-Garrido et al. showed only 2-year
short-term results and it was demonstrated
that both techniques resulted in similar clin-
ical outcomes and provided excellent suc-
cess rates.14 Also, the wide variety of the
biological procedures which were used in
this study could not guarantee the accuracy

of the results. All the aforementioned stud-
ies were subjected to the expected for the
design of those studies selection, while all,
apart from the last study,14 were subjected to
performance and detection bias. In brief, the
use of large UniCap implants showed rather
inferior clinical results to those of the small-
er and less invasive HemiCap component
(Table 2). Nevertheless, we reported a lack
of mid- to long-term, well-designed clinical
studies regarding the HemiCAPimplant. No
Level I or II studies were found, while the
small number of patients who were includ-
ed undermines the clinical results of the tri-
als. The progression of osteoarthritis
seemed to be the major drawback of this
technique.

Patellofemoral joint defects
Arthritis and chondromalacia of the

patella are common pathologies that may
lead to advanced degeneration requiring
patellofemoral arthroplasty (PFA).30 The
trochlear groove is essential for correct
patellar tracking during movement.31

According to Chawla et al.,32 recent
improvements in rates of implant survival
have made PFA an economically beneficial
joint-preserving procedure in younger
patients, delaying TKA until implant failure
or tibiofemoral osteoarthritis (OA) progres-
sion. Nevertheless, due to the variable out-
comes, at present, PFA remains a controver-
sial treatment for advanced patellofemoral
OA.33,34

Many surgeons perform total knee
replacement for isolated advanced
patellofemoral OA, rather than PFA, in
order to achieve more consistent out-
comes.34-36 Early patellofemoral implants
were characterized by a high incidence of
patellar maltracking, catching and subluxa-
tion, due to design features of the trochlear
components, inadequate soft tissue balanc-
ing, and component malposition.37,38 Some
of the current issues surrounding isolated
PFA are the fact that extensive exposure is
necessary, the lack of long-term outcome
studies, and the variable success rate of this
procedure.33,39 During the previous decade
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Table 3. Outcome criteria, significantly (or non-) improved scores, complications, failures and brief conclusion of the studies dealing
with patellofemoral joint defects (HemiCAP-Wave® prosthesis).                                       

Author(s)     Outcome                   Significant difference           Complications                       Reoperations                    Brief
                     criteria                     in scores                                and failures                                                                   conclusion

Laursen                 Knee society,                         KSS and VAS:                                              Nine cases of progression                    Conversion                                        Helpful for young patients
and Lind16              pain score,                              significantly improved.                            of cartilage lesions (25%)                     to knee arthroplast                          to whom arthroplasty
                                Kellgren-Lawrence               Kellgren-Lawrence:                                                                                                                                                                    is not yet recommended.
                                Grade                                       significant worsening                               
Imhoff et al.19        WOMAC, subjective              WOMAC, IKDC,                                          One component disassembly              Revision of trochlear                      Effective and safe OA.
                                IKDC Pain VAS score,           VAS, Tegner:                                                                                                                    component                                         for patellofemoral 
                                Tegner Activity levels.          significantly improved.
                                Self-designed Sports           Kellgren-Lawrence: 
                                Questionnaire.                      no difference
                                Kellgren-Lawrence grade 
                                Caton-Deschamps Index     
Patel et al.15           OKS, KOOS, SF-36,               OKS, KOOS, SF-36:                                   One keloid scar.                                      No additional treatment.                Effective, safe technique
                                range of movement,             significantly improved.                             One synovitis.                                           NSAID’s drugs.                                 for isolated patellofemoral
                                Kellgren-Lawrence/              Kellgren-Lawrence:                                 One infection.                                         Revision to TKA.                                OA in selected patients.
                                Ahlback grades                       no difference                                             One asymptomatic OA                         No treatment was needed             
Laursen20               American Knee society,       AKSS, VAS: significantly                           In 28% of implants:                                 Conversion to knee                         Improved short- to
                                Pain VAS,                                 improved. Kellgren-Lawrence:              progression of cartilage                        arthroplasty                                       mid-term clinical outcome
                                Kellgren-Lawrence grade    changes to more severe OA grade       damage                                                                                                                    and reduced pain but high
                                                                                                                                                                                                                                                                                           mid-term revision rate
                                                                                                                                                                                                                                                                                           after patellofemoral inlay
                                                                                                                                                                                                                                                                                           resurfacing using the
                                                                                                                                                                                                                                                                                           HemiCAP-Wave® implant 
Feucht et al.21       WOMAC, Lysholm,                Postoperative WOMAC,                           One component disassembly.             Implantation of a new                     The technique may improve 
                                Pain VAS                                  Lysholm, VAS:                                            One lateral hyperpression                   trochlear component.                     the long-term results
                                Kellgren-Lawrence               no statistical difference                          syndrome.                                                Lateral patellar facetectomy.         and survival rates
                                grade Caton-Deschamps     between inlay and onlay group,             One osteoarthritis.                                Conversion to arthroplasty            after isolated 
                                Index                                        but with significant difference                                                                                                                                                patellofemoral arthroplasty.
                                                                                   when compared with the                                                                                                                                                          
                                                                                   preoperative rates per group. 
                                                                                   Kellgren-Lawrence: 
                                                                                   no difference in the inlay group, 
                                                                                   while 53% OA progression 
                                                                                   in the onlay group.                                    
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these concerns led to the development of a
new minimally invasive, anatomic, joint-
preserving PFA resurfacing component
which might provide some of the solutions
required in this area.12 This was the first iso-
lated PFA with an inlay design trochlear
component (HemiCAP® Wave,
Arthrosurface). This component is preferred
in young or middle-aged patients with an
extended cartilage defect of the trochlea or
isolated patellofemoral arthritis, who
showed no improvement after biological
therapies.12

Regarding the study by Imhoff et al.,
although 93% of the patients completed the
follow-up, the number of patients who were
included was rather small, while the short -
term follow-up (2 years) did not reveal the
actual long-term clinical outcome, which is
required for the evaluation of a knee arthro-
plasty.19 A major drawback of the Level IV
study by Laursen was the very small num-
ber of patients (18 patients), which compro-
mises its scientific value.20 Finally, the
study by Feucht et al., despite its superior
design (it was the only Level III compara-
tive study), included again a rather small
number of patients (15 inlay versus 15
onlay patients) All the aforementioned stud-
ies15,16,19-21 were subjected to the expected
for their design selection bias, while all
apart from the last study21 were subjected to
performance and detection bias.

In total, as far as the HemiCAP® Wave
is concerned, we noticed a lack of mid- to
long-term, well-designed clinical studies.
No Level I or II studies were found, while
the small number of patients who were
included undermines the clinical results of
the studies. Nevertheless, this inlay design
component seemed to be slightly superior to
the onlay design of other prostheses.
However, more comparative studies on cur-
rent inlay and onlay prostheses are need-
ed.40

Aseptic loosening or wear of the
HemiCAP® Wave is negligible, according
to the aforementioned clinical studies.
Nevertheless, issues like postoperative effu-
sion or insignificant persisting pain have to
be addressed about this type of prosthesis.
According to our clinical experience, a pos-
sible slight overstuffing of the trochlear
component may lead to a temporary patella
clunck syndrome during the flexion-exten-
sion movements of the knee, which is disap-
peared a few days after the operation. 

Conclusions
The HemiCap focal femoral implant

could be an interesting alternative in the

treatment of large full-thickness osteochon-
dral knee lesions in middle-aged patients
suffering from isolated post-traumatic
arthritis or osteonecrosis. Nevertheless, this
kind of treatment must be preserved as a
second-line option and only after the failure
of biological procedures. Finally, it seems
that the HemiCAP® Wave patellofemoral
prosthesis might be the indicated primary
implant in cases of isolated patellofemoral
arthritis in young patients. Further clinical
evidence, via the performance of well-
designed mid- and long-term studies, is
required.
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