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Abstract
Introduction Although autologous chondrocyte implanta-
tion (ACI) has become well established for the treatment of
full-thickness cartilage defects of the knee joint, neverthe-
less clinical results of retropatellar lesions are still inferior
compared to those of defects located on femoral condyles.
We report the clinical results obtained in 70 patients treated
with ACI for full-thickness defects of the patella, with spe-
cial reference to defect location and size, age, body mass
index and sports activity.
Methods At a follow-up of 38.4 months (range 14–64,
follow-up rate 83.3%), patients’ subjective functional knee
scores (IKDC, Lysholm) were analysed, as were the results
of objective examination (according to ICRS).
Results Mean patient age at the time of surgery was
34.3 years (§10.1). The mean Lysholm score at the time of
follow-up was 73.0 (§22.4) and the subjective IKDC score
was 61.6 (§21.5); normal and nearly normal clinical results
according to the objective criteria of the International Carti-
lage Research Society (ICRS) were achieved in 67.1% of
the patients, while abnormal results were achieved in
20.0% of the patients and severely abnormal results, in
12.9%. While diVerent surgical techniques did not seem to
have any signiWcant inXuence on the treatment results, both
defect size and defect location within the patella were
found to be signiWcantly associated with clinical outcome.

The corollaries to this are that larger cartilage lesions of the
patella are associated with an inferior outcome (p = 0.007)
and that cartilage defects located on the lateral patellar facet
are correlated with a better clinical outcome than those
located on the medial facet or those involving both facets
(p = 0.017).
Conclusion This study demonstrates that within a group of
patients treated with ACI for retropatellar cartilage lesion
there are signiWcant diVerences in clinical outcome, which
are important and should be taken into account of when a
decision has to be made on whether or not ACI is indicated.
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Introduction

Since the introduction of autologous chondrocyte implanta-
tion (ACI) in 1994 by Brittberg et al. [4], it has been con-
Wrmed that this technique produces mechanically and
functionally stable cartilage in patients with full-thickness
cartilage defects [6, 32, 34] and even is cost eVective from
an economical point of view, even though cell expansion
in vitro is very expensive [24, 27]. The cartilage regenera-
tion induced by this technique seems biomechanically
superior to regenerates induced by other techniques [33, 34]
and the biomechanical properties seem to be comparable to
those of the surrounding cartilage [17]. In various studies,
reliable and satisfying clinical results have been obtained in
the treatment of cartilage lesions located on the medial and
lateral femoral condyles, while patellar defects are still a
challenge with substantially lower good or very good
results [4, 6, 22, 33, 34].
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Although the lower proportion of satisfactory clinical
results following treatment of defects in the retropatellar
location is not restricted to the ACI technique and has also
been observed with other cartilage repair techniques, such
as microfracturing [21, 22, 40] and mosaicplasty [2, 15],
the clinical results of ACI have been found to diVer signiW-
cantly with the site of the cartilage damage in most of the
published studies. While good and very good treatment out-
comes are reported in 80–90% of cases with damage in the
region of the femoral condyle, the success rate for treatment
of retropatellar defects is decidedly lower, at 60–70%
[4, 28, 33, 34].

A possible explanation for the inferior results of treat-
ment in the region of the posterior surface of the patella lies
in the speciWc biomechanical properties of the anterior
compartment of the knee joint. There are greater shearing
forces here than in the medial and lateral compartments,
which are less beneWcial to the diVerentiation of trans-
planted cartilage cells than are the hydrostatic forces that
are dominant in the region of the femoral condyle [10, 13,
23, 41], and during stair-climbing, for example, the forces
arising in the femoropatellar compartment are in excess of
seven times body weight [19].

All these thoughts are hypothetical, however, in most
studies patients with retropatellar cartilage defects account
for only a small proportion of the total patient population,
and against this background it has not yet been possible to
identify any prognostic factors connected with patellar
defects alone that are associated with a good or a poor clin-
ical outcome.

Only a few of the available studies published recently
deal exclusively with ACI for defects in the retropatellar
location [11, 18, 28], and in none of them has it been possi-
ble to identify defects or patient characteristics that can be
signiWcantly correlated with inferior or superior clinical
outcome, as has been done in other studies.

The identiWcation of such prognostic factors and a report
of the clinical treatment outcomes referred to patient age,
defect location, defect size, surgical procedure, number of
concurrent and previous operations and other inXuential
factors, such as nicotine use and body weight, in this highly
selected patient population is the object of the present
study.

Patients and methods

Patients

Between January 2001 and March 2005 a total of 95
patients with a retropatellar cartilaginous damage were
treated with ACI in our department. Exclusion criteria in
the current study were dysplasia of the femoropatellar joint

(trochlea) indicated by preoperative X-ray investigation
(axial view of the patellofemoral joint) and signiWcant
varus or valgus deformity (more than 5°) seen in the
weight-bearing AP view of the whole leg. After exclusion
of 11 patients with either of these conditions 84 patients
were available for the study; 70 of them were available for
follow-up investigations and were ultimately included in
the current study with informed consent (follow-up rate
83.3%).

During surgery, location, grade and size of the defect,
surgical technique, intraoperative complications and
accompanying surgical procedures were evaluated accord-
ing to the recommendations of the International Cartilage
Society (ICRS) [3, 7].

Surgical technique

In all cases ACI was preceded by arthroscopy of the
aVected knee joint in our department to check that later ACI
was indeed indicated and to extract the chondrocytes from
the area of unstressed cartilage in the region of the
intercondylar fossa with a standard instrument set. Cell
expansion was accomplished by Cellgenix (Freiburg,
Germany) for cell suspensions in the periosteum-covered
and Chondrogide-covered groups and by BioTissue Tech-
nology (BioSeed C®, Freiburg, Germany) for the matrix-
associated ACI group. After expansion, ACI was per-
formed under general anaesthesia in a second operation.

All surgical operations were performed in an open tech-
nique via arthrotomy of the knee joint. Once a medial skin
incision had been made from 1 to 2 cm proximal to the cra-
nial pole of the patella to approximately 2 cm distal to the
patellar tip, exposure of the knee joint capsule and arthro-
tomy at the medial patellar rim followed. The patella was
luxated and turned back on itself to the side, after which
Wrst of all the cartilage damage was assessed and then the
damaged area of cartilage was debrided; the area debrided
was extended sideways until it was entirely surrounded by
healthy cartilage, and in this area the full depth of cartilage
down to the subchondral bone was removed, care being
taken to avoid perforating the latter; for this stage of the
operation a sharp spoon, a sharp curette and, in the region
of the rim, a scalpel were used in a recurring sequence. This
procedure was followed in all groups. The surgeon operat-
ing performed ACI using the conventional technique (peri-
osteum patch and Chondrogide® membrane: Surgeon 1) or
the matrix-associated procedure (Surgeon 2), according to
individual preference. Thus, the study design in the work
described in the present paper was that of a retrospective
cohort study with two treating surgeons.

In the membrane group, a Chondrogide® membrane
(Geistlich, Wolhusen, Switzerland) was cut to size and was
sutured in a circular manner with PDS suture material
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(6-0, Ethicon, Germany; Fig. 1) the chondrocyte suspension
(1 million cells per cm² debrided defect) was then injected
[39]. Once the transplant had been sealed with Wbrin glue
(Tissuecol, Baxter, Deutschland) a redon suction drain was
placed and the wound was closed layer by layer. The same
suture technique and further procedure were used in the
periosteal patch group. In this group, the periosteal patch
was harvested from the proximal tibia via an additional
incision, as described by Brittberg et al. [4]. In the matrix
group, after in vitro expansion, cells were cultured on
a three-dimensional (3D) poly-lactic-co-glycolic acid
(PLGA) Xeece and afterwards implanted using a transpatel-
lar Wxation technique that has already been described else-
where [8, 31].

The same postoperative treatment was performed in all
groups. Postoperatively, the patients were advised to limit
weight-bearing on the aVected side to 15 kg for the Wrst
6 weeks, after which, if there was no inXammation in the
knee joint, weight-bearing load was gradually increased, to
reach full weight-bearing 8–12 weeks after surgery. To
reduce the retropatellar pressure each patient was Wtted with
an orthotic device set to limit Xexion to 30° for 2 weeks and
then to 60° for the next 2 weeks. Ice was applied periopera-
tively, and the use of passive motor movement splints (CPM,
Ormed, Germany) was continued during aftertreatment from
the Wrst day after surgery onward, as was physiotherapy with
isometric exercises designed to strengthen the joint.

Intraoperatively, defect size and location were mapped
according to the recommendations of the ICRS [3, 5]. All
treated defects were grade III and IV lesions of the patella.
For further evaluation according to the surgical protocol,
the location was grouped according to the Fulkerson classi-
Wcation [35]. This classiWcation distinguishes between
defects involving the lateral (Type II lesions) or medial
(Type III) facet alone and those involving both facets (Type
I and IV). Since in this classiWcation type I lesions (involv-
ing the inferior pole of the patella including the patella
ridge) and type IV lesions (involving the medial and lateral

facet and the patella ridge) cannot be reliably distinguished,
type I and type IV lesions were taken together as one group,
and diVerentiated from lesions involving the lateral facet
only and those restricted to the medial facet.

Follow-up investigation

Standard measuring instruments were used in the present
study for the follow-up investigation. At the time of the fol-
low-up investigation the patients’ subjective impressions of
outcome were elicited by means of the Lysholm score [26]
and the IKDC score [3, 7], while objectively the patients
were classed according to the criteria of the ICRS score as
having results that were “Normal (A)”, “Nearly normal
(B)”, “Abnormal (C)” and “Severely abnormal (D)” [3, 7].
A physical examination was performed by an independent
examiner blinded to speciWc case data, including surgical
technique, defect location, size, and other details. Since
MRI was not conducted consistently (example given in
Fig. 2), it has not been included in the current study.

To allow a comparative statement on the physical sta-
mina of the patients before and after the operative treat-
ment, the Cincinnati Sports Activity Scale was used to
ascertain the patients’ level of activity before the operation
(retrospectively) and at the time of follow-up [29].

Statistical evaluation

SPSS for windows version 11.0 (SPSS Inc. Chicago, IL.)
was used for the statistical analysis designed to work up the
data ascertained in this study. DiVerences between the
treatment groups were assessed with the aid of ANOVA
analysis of variance and ANCOVA analysis of correlation.

Fig. 1 Intraoperative view of a patella treated for a panpatellar carti-
lage lesion with Chondrogide® covered ACI

Fig. 2 MRI of a patient 12 months after surgery being treated for a
full-thickness cartilage defect of the lateral facet. Although the carti-
lage defect is completely Wlled, MRI still reveals some irregularities of
the subchondral bone and in the region of the adjacent cartilage
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p values < 0.05 were considered statistically signiWcant and
p values < 0.01 were considered to be statistically highly
signiWcant. p values between 0.05 and 0.10 were considered
to indicate a statistical trend. For further investigation of
the inXuences of diVerent factors (including defect size,
defect location, age, nicotine use, surgical technique) on the
treatment results, a multivariate data analysis for correla-
tion was performed in addition.

The Spearman–Rank correlation coeYcient was calcu-
lated to describe the correlation between the subjective
IKDC and Lysholm scores at the time of follow-up.

Results

The mean length of follow-up was 38.4 (SD § 15.6, min.
14.3) months, and the average age of patients involved in
the current study was 34.3 (SD § 10.1) years.

The average body mass index (BMI) was 25.05 kg/m²
(SD § 5.80). Patients’ tobacco use was quantiWed as pack-
ages of cigarettes per day and year (pack-years), and the
average was 2.00 (SD § 4.93). For the statistical evaluation
patients were divided into smoking (12 patients = 17.1%)
and nonsmoking subgroups (82.9%). Patients had a mean
of 1.55 (SD § 1.4) previous operations: in 9 patients the
operation was performed following failed microfracturing.
One patient had already been treated with ACI on the lat-
eral facet in isolation. The average defect size (cumulated
defect size of the medial and lateral facets) was 4.41
(SD § 2.15) cm².

The athletic activity level before the operation was an aver-
age of 34.44 (SD § 33.98) points on the Cincinnati Sports
Activity Scale. According to the sports activity levels 30
patients only performed sports at level IV, while 20 patients
were assigned to level III. A total of 20 further patients were
assigned to levels II (12 patients) and I (8 patients).

The patient characteristics are shown referred to defect
location in Table 1.

In response to the question about any improvement in
symptoms compared with their condition “before the opera-

tion” 59 (84%) of the patients said the symptoms were “bet-
ter”; 2 patients (2.9%), “the same”; and 9 patients (12.9%),
“worse”. Most of the patients (57, or 81.4%) said they
would give consent for the same operation again if they
were to suVer the same symptoms as before.

The subjective treatment outcomes expressed by the
Lysholm and IKDC scores at the time of the follow-up
investigation can be seen in Fig. 3 and were 73.0 points
(SD § 22.4) on the Lysholm score (max. 100 points) and
62 points (SD § 21.5) on the IKDC score (max. 100
points). When these results were broken down by location,
statistical analysis revealed a signiWcantly better out-
come—for both the Lysholm and the IKDC score—for
defects located on the lateral facet than for those located on
the medial facet and those involving both facets. The statis-
tical signiWcance was also observed after multivariate
statistical analysis (p(Lysholm) = 0.017; p(IKDC) = 0.008).
Treatment results are displayed by defect location in Fig. 3.
Furthermore, there was a signiWcant correlation between
evaluated IKDC and Lysholm score values (r = 0.844).

Comparison of the pre- and postoperative scores for ath-
letic activity showed a signiWcant improvement from 34.4
(SD § 33.9) to 61.5 (SD § 21.5) points according to the
Cincinnati Activity Scale for the entire treatment group
(p < 0.001), and 58 (82.9%) of the 70 patients even recov-
ered the level of sports activity they had enjoyed before
injury (in the case of chronic lesions, the level before the
knee symptoms started). Detailed Cincinnati sports activity
levels before injury and after surgery are given in Table 2.

Multivariate statistical analysis for factors inXuencing
the clinical treatment outcome revealed a signiWcant inXu-
ence, defect location as described above [p(Lysholm) = 0.017]
and patient age [p(Lysholm) = 0.048], while the inXuence of
tobacco use [p(Lysholm) = 0.064] and defect size (smaller
defects were correlated with better outcome; [p(Lysholm) =
0.068]) just failed to reach statistical signiWcance. Other
factors (number of surgical operations performed before
ACI [p(Lysholm) = 0.894], body mass index [p(Lysholm) =
0.546], preoperative sports activity [p(Lysholm) = 0.821], sur-
gical technique [p(Lysholm) = 0.879] and length of follow-up

Table 1 Patients’ characteristics of all patients included in the present study for the entire treatment group and for diVerent defect locations
according to the Fulkerson classiWcation

Total Type II Type III Type I/IV

Number treated 70 28 17 25

Follow-up (Mo) 38.4 (§15.6) 34.5 (§15.8) 43.2 (§14.3) 41.6 (§15.6)

Age 34.3 (§10.1) 34.00 (§8.77) 37.48 (§9.50) 34.77 (§8.05)

BMI (kg/m²) 24.5 (§5.8) 24.75 (§4.84) 25.35 (§4.86) 25.36 (§4.32)

Defect size (cm²) 4.8 (§2.2) 4.44 (§0.93) 3.58 (§0.72) 6.38 (§2.40)

Number of previous surgeries (without biopsy) 1.6 (§1.4) 1.71 (§1.65) 1.59 (§1.58) 1.54 (§1.25)

Nikotin use (pack-years) 2.0 (§4.9) 1.13 (§3.89) 2.82 (§6.56) 1.90 (§5.06)
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[p(Lysholm) = 0.767] did not seem to have any signiWcant
inXuence on clinical outcome.

According to the criteria of the ICRS score, the objective
follow-up examination revealed treatment results that were

“normal” in 21 cases, “nearly normal” in 26 cases, “abnor-
mal” in 14 cases and “severely abnormal” in 9 patients.
Percentages and objective treatment results are displayed
referred to defect location in Table 3.

In the case of the patients in whom outcome was classi-
Wed as “Severely abnormal” the treatment was considered
to have failed on the grounds of a limited range of motion
in Wve cases, of painful retropatellar crepitations in three
cases and of persistent eVusion in one case. In the patients
with painful retropatellar crepitations MRI revealed an
incomplete or total absence of defect Wlling; the patient
with total lack of defect Wlling had undergone another oper-
ation. In two cases MRI revealed transplant hypertrophy as
a minor complication, which has successfully been treated
by arthroscopic debridment. Both of these patients were ini-
tially treated with a periosteum patch covered ACI. The
only other complication noted was a minor wound healing
problem in one patient.

Discussion

In full-thickness cartilage defects of the medial and lateral
femoral condyle treated with autologous chondrocyte
implantation (ACI) the percentage of patients with good
and excellent clinical results varies between 75 and 85%,
depending on the study population [4, 6, 9, 16, 33, 34].
While this proportion of satisfactory results has made ACI
a well-established therapy for such patients, in the subgroup
with patella defects the proportion who achieve good clini-
cal results is lower. While in Brittberg’s original work
describing the technique of ACI the success rate for retro-
patellar lesions was only two out of seven patients, i.e.,
only 29% [4], in recently published larger studies the suc-
cess rates varies between 60 and 85%, but this means the
clinical results are still unsatisfactory in approximately a
third of the patients treated [2, 6, 12, 18, 28, 34].

It has been suggested that this high proportion of failures
of ACI in patella defects can be explained with reference to
the biomechanical characteristics of the anterior knee com-
partment, in which shearing forces—which are prejudicial
to chondrogenic diVerentiation and cartilage regenera-
tion—are greater than in the medial and lateral compart-
ments of the knee, in which hydrostatic pressure leading to
ultimate diVerentiation of the repaired cartilage is predomi-
nant [10, 13, 23, 41].

Nevertheless, since even in the patellofemoral joint of
the knee good results can be achieved in two thirds of the
patients treated with ACI for full-thickness cartilage
defects, ACI seems appropriate in many cases [6, 28]. Far
fewer patients are treated with ACI for cartilage defects in
the anterior compartment than for cartilage defects on the
femoral condyles. In most studies only a small proportion

Fig. 3 Clinical results at time of follow-up in dependence of defect
location. Lysholm scores are represented by grey columns; IKDC by
black columns. Statistical signiWcance between diVerent groups
(p < 0.05) are indicated by asterisks. (Fulkerson classiWcation of retro-
patellar cartilage defects [35]: Type II defects involving the lateral
alone; Type III isolated defects of the medial facet; Type I and IV
defects involving both facets)

Table 2 Sports activity according to the Cincinnati Sports Activity
Scale [29] in dependence of the sports level prior to surgery

Sports activity level prior to injury Sports activity level 
prior at follow-up

Total 70 I: 6

II: 9

III: 25

IV: 30

IV (no sports): 30 patients I: 0 

II: 0

III: 6

IV: 24

III (1–3 times/months): 20 patients I: 0 

II: 2

III: 15

IV: 3

II (1–3 days/week): 8 patients I: 0 

II: 5

III: 1

IV: 2

I (4–7 days/week): 12 patients I: 6 

II:2

III: 3

IV: 1
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of the patients are described as having defects located on
the patella [6, 34]. Minas and Bryant [28] are the only
workers in this sector who have been able to describe an
association between more detailed characteristics (such as
defect location) of retropatellar cartilage lesions and clini-
cal outcome in 36 patients treated with ACI for retropatellar
cartilage defects. However, in this study, many patients
received an additional ACI at another location, which
makes it diYcult to compare their results with ours.
Although the patient population in this study included a
greater proportion of patients with retropatellar defects than
have those in other ACI studies, it was still not possible to
identify either risk factors or prognostic factors that could
be correlated with poor or with good clinical results. This
also applies to the studies published by Gobbi et al. [12]
who reported clinical and in some cases core spin tomogra-
phy and histology results of 22 patients who had undergone
retropatellar matrix-associated ACI and whose average
IKDC score was 73.6 points and the work of Henderson
who described the results of a total of 44 patients in depen-
dence of patellar tracking treated with ACI for retropatellar
cartilage defects [18].

In the present study a total of 70 patients with retropatel-
lar cartilage defects were enrolled and followed up for a
mean of 38 months (range 14.7–64.3 months). No correla-
tion was found between clinical outcome and length of fol-
low-up (p = 0.767), which is worth mentioning, since the
length of follow-up varied from patient to patient, as is typ-
ical when a retrospective study design is used. Neverthe-
less, length of follow-up did not diVer signiWcantly between
the diVerent groups when the data were broken down by
defect location (Fig. 3).

On analysis of the diVerent scores used in this study it
becomes obvious that the subjective IKDC score assesses
the treatment outcome seems to be more critically than the
Lysholm score. The average IKDC values are lower in all
subgroups; at the same time the variance is larger in the
IKDC compared to the Lysholm score. This is in keeping
with the observations published in other studies [20, 30, 36,
38], although to our knowledge it has not been analysed in
detail. Although objective investigation such as was con-
ducted in this study is very important, when both scoring
systems are used a good distinction can nonetheless be
made between satisfactory and poor treatment outcomes,

which is reXected in the wide standard deviation in the
scores. The coeYcient of correlation between each of the
two scores used and outcome was 0.844, which indicates a
close correlation, and thus they seem well suited to the
assessment of patients who have undergone ACI. The cor-
relation factor between subjective IKDC and Lysholm
score equals the results published by other studies [38].

Overall, in 67.1% of our cases excellent and good clini-
cal outcomes were achieved and severely abnormal results
were obtained in only 12.9%. These observations are com-
patible with the results of studies of ACI of the patella pub-
lished earlier [11, 12, 18, 28]. These satisfactory overall
results are also reXected in the fact that 58 (82.9%) of the
70 patients followed up in this study recovered the level of
sports activity they had enjoyed prior to injury and overall
84.3% reported clinical improvement compared with their
condition prior to surgery. Most (81.4%) said they would
have the same surgery again, which is also a good indicator
of patient satisfaction. Nevertheless, the results also dem-
onstrate that for a signiWcant proportion of patients it was
not possible to achieve a return to their earlier status. How-
ever, the results are within the range reported for the treat-
ment of retropatellar cartilage defects in other studies,
though it is diYcult to compare studies in which other cart-
liage repair techniques (microfracturing, periosteum trans-
plantation) have been used for the treatment of retropatellar
cartilage lesions, as few studies dealing with this highly
selected patient population are available. There does seem
to be a tendency for our results to be better than those
reported by Schonholtz and Ling [37] to have been
achieved by chondroplasty in patients with retropatellar
cartilage lesions and although they seem to be in the same
range as early results reported by Lorentzon [25] following
treatment of 26 patients by periosteum transplantation and
slightly better than later results of the same group who fur-
ther demonstrated the importance of adequate rehabilitation
protocols following operative cartilage repair [1]. It is diY-
cult in these cases to draw any conclusions or to make com-
parisons, owing to the diVering study designs and small
case numbers; in our opinion quantitative comparisons are
not permissible, so that only trends can be desribed. Never-
theless, Gobbi [11] described a clear advantage of matrix-
associated ACI but we have been unable to conWrm this in
our patient population.

Table 3 Objective knee examination score according to ICRS in dependence of defect location

Result according to the ICRS score Total (n = 70) Type II (n = 28) Type III (n = 17) Type I/IV (n = 25)

Normal (A) 21 (30.0%) 10 (35.8%) 5 (29.4%) 6 (24.0%)

Nearly normal (B) 26 (37.1%) 11 (39.3%) 7 (41.2%) 8 (32.0%)

Abnormal (C) 14 (20.0%) 5 (17.8%) 3 (17.6%) 6 (24.0%)

Severly abnormal (D) 9 (12.9%) 2 (7.1%) 2 (11.8%) 5 (20.0%)
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One of the most crucial points, when treating retropatel-
lar cartilage lesions is the decision how to accomodate the
biomechanical abnormalities (such as patella maltracking
or malalignment) that might led to the clinical problem of
cartilage damage on the patella. There are several studies
that strongly favor to correct these abnormalities in any
cases in which biomechanical problems have been
observed using surgical techqniues such as anteromediali-
sation of the tibial tuberosity or the Fulkerson procedure
[28, 35]. Although we generally agree whith this, in the
current study trochlea dysplasia as well as signiWcant val-
gus deformity which both lead to a relevant lateralisation of
the patella have been deWned as a exclusion criteria in order
to be able to exclusively obersve the results of ACI and in
order to obtain a homogenous study population. Neverthe-
less, the fact that these problematic patients who certainly
are associated with inferior clinical outcomes have been
excluded of the current study needs to be kept in mind
when the clinical results of the present study are compared
to those of other studies. Exclusion of patients with severe
biomechanical abnormalities might result in a higher rate of
statisfying results in this study.

With reference to the clinical results in the current study,
it is interesting that the diVerent surgical techniques used,
such as periosteal patch-covered conventional ACI, colla-
gen membrane-covered ACI and 3D matrix-associated
ACI, seemed not to have any inXuence on the results. With
the exception, that the rate of transplant hypertrophy was
highest in the group of periosteum patch covered ACI,
which has already been described by other studies [14], the
functional score led to similar results in all groups, and the
small diVerences in the proportions of patients with good,
excellent, abnormal and severely abnormal objective results
were far from reaching statistical signiWcance, so that we
can assume it would not be possible to detect any diVer-
ences in results between these surgical techniques even in a
larger study population (p value(Lysholm) = 0.879, p value(IKDC)

= 0.577).
In contrast to surgical technique, defect size was a major

factor inXuencing the clinical outcome in patients treated
for retropatellar defects with ACI (p value(Lysholm) = 0.007).
SpeciWcally, small defects were associated with a better
outcome than were larger defects, an observation that has
also been described by other authors reporting on cartilage
defects located on the femoral condyles. Comparison of
diVerent locations of defects on the retropatellar side
revealed that location of a defect on the lateral facet of
the patella was signiWcantly associated with a better
clinical outcome than was location on the medial facet or
location extending to both medial and lateral facets (p
value(Lysholm) = 0.014, p value(IKDC) = 0.008). The deWcits in
these last-mentioned locations also diVer in size (mean
4.4 cm² in the lateral facet, as against 6.2 cm² for deWcits

involving both lateral and medial facets), so that it is diY-
cult to draw any conclusion on whether the observed diVer-
ences in clinical outcome are due to the location of the
defect or to the defect size alone. In the comparison
between defects located on the lateral and on the medial
facet the groups concerned are similar—notwithstanding a
tendency for defects located on the lateral facet to be larger
(see also Table 1)—and any diVerence revealed therefore
seems more likely to have some clinical relevance.

In contrast to our initial theory—we assumed that well-
trained, athletic patients with low BMI would have a good
clinical outcome—body mass index (p value(Lysholm) =
0.548, p value(IKDC) = 0.883) and preoperative sports
activity (p value(Lysholm) = 0.821, p value (IKDC) = 0.214) did
not have any great inXuence on the clinical results. It has to
be said, however, that the generally higher expectations of
athletically active patients and the greater physical stress
they expose themselves to do result in a tendency to dissat-
isfaction in the face of restrictions that are, objectively
seen, quite tolerable. This tendency to dissatisfaction in
Wtter patients has a negative inXuence on the subjective
scores, such as the Lysholm and IKDC scores, in this
patient subgroup.

In the assessment of the patients’ athletic ability follow-
ing ACI it is striking that, as expected, it is closely corre-
lated with the postoperative function scores (p value(Lysholm)

and p value(IKDC) < 0.001). In 58 of the 70 patients the level
of sporting activity before their injury was recovered,
which we regard as a completely satisfactory result. It must
be said, however, that recovery of the preoperative level of
athletic activity obviously depends on what the preopera-
tive level was and the percentage of patients who do get
back to their original level depends heavily on how active
the whole patient population was. Patients with a preopera-
tive level I sporting activity recovered this in 6 cases
(50%), while 5 (62.5%) of the 8 with level II athletic activ-
ity before surgery recovered their original level. A large
proportion of the patients did little or no sport before sur-
gery (level III and IV), which is something that must be
given due consideration in view of the high proportion of
patients in the total population who recovered their original
level.

In summary, we can conclude that the results of retropa-
tellar ACI are excellent or good in approximately 70% of
patients even when larger patient populations are consid-
ered. In contrast to these studies, detailed consideration of
the patient population makes it possible to identify sub-
groups that are associated with better or worse clinical out-
comes, which is highly useful in consultations when
patients need sound advice on what treatment is indicated.
This means that defect size acquires a decisive role in the
patient’s prognosis and suggests that defects in the lateral
facet have a better prognosis than those in the medial facet
123
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and than lesions extending beyond the patellar ridge. The
prognosis of circumscribed cartilage lesions of the lateral
facet following ACI, with 77% of good and excellent treat-
ment outcomes, is in the same range as that of circum-
scribed lesions of the medial and lateral condyles of the
femur, while large defects involving the region of the patel-
lar ridge are associated with good results in only approxi-
mately 50% of cases. According to our data, these facts are
more signiWcant in the assessment of prognosis than what
technique is applied for ACI. These observations should be
borne in mind when decisions have to be made on whether
or not ACI is indicated.
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