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* Meniscal injury is a highly prevalent diagnosis at 61 cases per 100.000 people, with an incidence of 12 — 14%, and is often associated
with cartilage damage'2.

» Despite recent advancements in surgical meniscal restoration, many meniscal lesions are still not repairable, leading to
meniscectomy, with subsequent functional meniscal insufficiency, rapid joint degeneration, and development of osteoarthritis3-6.

+ Isolated meniscal allograft transplantation (MAT) and autologous chondrocyte implantation (ACI) have become well established
therapeutic procedures for meniscal insufficiency and cartilage damage, respectively’-12.

* However, research on combined MAT and ACl is limited and the optimal treatment approach for patients with meniscal insufficiency
and coexisting full-thickness chondral defects remains unclear.

*  We therefore designed and conducted a single-center longitudinal study with the purpose of evaluating the viability, safety, and

efficacy of this novel combined surgical approach in patients with meniscal insufficiency and coexisting full-thickness chondral

defects.
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Methods
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« After obtaining approval from our local ethics committee, we
performed a longitudinal evaluation of patients who received
combined all-arthroscopic MAT and ACI at our institution between
2001 and 2021. Eligibility criteria are detailed in Table 1. Written
informed consent was obtained from all participants.

*  We assessed multiple internationally standardized and validated
questionnaires’®"7, as well as failure rates, reoperation rates, and
postoperative magnetic resonance imaging using the MOCART
score'8,

» Arithmetic mean, standard deviation (SD), median, and range were
calculated for complete datasets. Wilcoxon signed rank tests were
applied to determine whether differences between pre- and
postoperative outcome measures were significant. No alpha
adjustment was used. All tests were two-sided and p value of < 0.05

was considered significant.
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Inclusion Criteria

Exclusion Criteria

Total or subtotal loss of
medial or lateral meniscus
and concomitant
chondromalacia (Outerbridge
3-4°) affecting the
ipsicompartmental femoral
condyle and/or tibial plateau

Relevant complex trauma to
the affected knee joint

Surgical treatment with
combined MAT and ACI

Rheumatoid comorbidity

Age at index surgery 14-60
years

Follow-up duration less than
12 months

Normal lower extremity
alignment

Relevant ligamentous
instability

Table 1. Study inclusion and exclusion criteria.
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Surgical Technique — Graft Preparation (Meniscus) ATOS e

Figure 1. Meniscal allograft with bone- Figure 2. Close-up view of meniscal allograft
bridge just prior to implantation into the with visible markings for intraarticular
knee joint. orientation and fixation sutures.
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Surgical Technique — Graft Implantation (Meniscus) ATOS [0

Figure 3. Intraarticular view prior to Figure 4. Intraarticular view during Figure 5. Fully fixated meniscal allograft in
meniscal allograft implantation with outside-in fixation of pars intermedia of its final position.
visible tibial bone trough and shuttle the implanted meniscal allograft.

sutures.

International Center
v for Orthopedics
www.ico-atos.com




Surgical Technique — Autologous chondrocyte implantation ATOS e

Figure 6. Intraarticular view just after Figure 7. Intraarticular view during 2"
implantation of autologous chondrocytes look arthroscopy 1 year after autologous
(spheroids) into femoral defect. chondrocyte implantation.
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Results
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We observed marked improvements across all longitudinal outcome
measures, comparing pre- and postoperative scores. Differences
between pre- and postoperative scores were statistically significant
in all cases, except for KOOS symptoms and VAS for patient
satisfaction with the affected knee joint.

A univariate analysis of longitudinal outcome measures by time
point (pre- vs. postoperative), is summarised in Figures 8 — 10 .

The mean MOCART score for chondral graft integration was 68.9 +
16.8 at an average follow-up time of 40.4 + 20.1 months.

The rate of MAT failure (requiring revision MAT, total resection, or
conversion to arthroplasty) was 10%.

No ACI failures (requiring revision ACI or similar cartilage restoration
procedure/conversion to arthroplasty) were observed.

The reoperation rate was 40%, with an average number of

subsequent procedures of 0.75 + 1.07.
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Mean = SD or
Characteristics Unit/coding Range or count (n) )
proportion
Age at index surgery years 15-47 31.9 9.7
male 13 65%
Sex
female 7 35%
BMI kg/m? 18.9-27.8 24123
left 6 30%
Index side
right 14 70%
Affected lateral 15 75%
compartment medial 5 25%
Defect size cm? 0.8-14.5 4.6 +3.6
Presence of kissing no 13 65%
lesion yes 7 35%
Duration between weeks (negative
MAT and ACI values indicate ACI -35-25 54+10.8
surgery prior to MAT)
Number of prior
0-4 1.6+1.0
surgeries
Follow-up months 12-135 72.6 344

Table 2. Baseline patient and defect characteristics.
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Results — IKDC, Lysholm, Tegner & VAS
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Figure 8. Pre- vs. postoperative IKDC and Lysholm scores. Both differences are
statistically significant (p < 0.05). Abbreviations: IKDC, International Knee

Documentation Committee Subjective Knee Form.
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Pre- vs. postoperative Tegner scores and VAS for satisfaction
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Figure 9. Pre- vs. postoperative Tegner activity scale and visual analog scale for patient
satisfaction with the affected knee joint and overall. All differences are statistically

significant (p < 0.05), except for VAS Knee.
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Pre- vs. postoperative KOOS
Scal Mean = SD Mean = SD Del
Ccale elta
B Preop M Postop (preop) (postop)
120
100 Symptoms 0-100 60.0+264 76.1+15.2 16.1 £30.5
30 F Pain 0—100 6254225  857+127 2324268
60 ADL 0—100 71.6+233  904+126 187253
40 Sports 0-100 40.5+29.2 63.8£29.8 23.3+38.6
20 Ool. 0-100 3224145 5474241 2254254
0 595+21.4 80.9+13.5 21.4+255
Symptoms Pain Sports Total Total 0-100 oeeh s e

Figure 10. Pre- vs. postoperative KOOS. All differences are statistically significant (p < 0.05), except for Table 3. Pre- and postoperative KOOS, as well as deltas. All differences are

KOOS symptoms. Abbreviations: KOOS, Knee Injury and Osteoarthritis Outcome Score; ADL, activities of statistically significant (p < 0.05), except for KOOS symptoms.
daily living; QolL, quality of life. Abbreviations: KOOS, Knee Injury and Osteoarthritis Outcome Score; ADL,
activities of daily living; QoL, quality of life.
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Discussion ATO EEI[EIDELBERG

« Key findings: (i) marked improvements were observed across all longitudinal outcome measures; (ii) postoperative magnetic resonance imaging revealed
satisfactory integration of chondral graft tissue; (iii) the procedure demonstrated a low failure rate of 10%; (iv) a high reoperation rate of 40% was recorded.

1923 align well with our findings, indicating a consensus

*  Our results provide a relatively long average follow-up period of 6 years. Importantly, comparison studies
that combined MAT and ACl is effective, with the noted significant improvements in a variety of clinical outcome measures across multiple studies providing strong
evidence for the efficacy of this combined approach.

« Regarding improvements in IKDC scores (our primary outcome measure), our findings align with the results reported by Yoon et al.’?. These authors observed a
10.2-point average improvement from pre- to postoperative IKDC scores, while our cohort saw an improvement of 16.3 + 23.9 points. It's worth noting that the
minimal clinically important difference for this metric is 9.8 points?4, indicating that on average, combined MAT and ACl was able to provide clinically meaningful
improvements in our primary outcome measure.

*  Our study observed a reoperation rate of 40%, which is consistent with previously published data from four comparison studies. The average reoperation rate
across these studies was 41.35%17202223_ Although the reoperation rate in our cohort was significant, we consider it to be generally acceptable, particularly given
the lack of alternative treatment options to combined MAT and ACI, besides arthroplasty. This is corroborated in the current literature. Importantly, it is crucial to
communicate this expected reoperation rate to prospective patients.

*  Our cohort showed a 10% failure rate, compared to rates of 52.6% reported by Yoon et al.’?, 33.3% by Ogura et al.??, 13.8% by Farr et al.?2, and 5.3% by Gersoff et
al.Z. Importantly, all failures in our cohort were attributed to the MAT component, highlighting its role as a limiting factor in the success of combined MAT and ACI.

The need for a uniform and standardised approach to assess and report MAT failure has been emphasized by De Bruycker et al.” and Alvarez-Lozano et al.?®.
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« Our findings, in the context of the existing literature, indicate that combined all-arthroscopic meniscal allograft
transplantation and autologous chondrocyte implantation using chondrospheres is a viable, safe, and effective
treatment approach for patients with meniscal insufficiency and coexisting full-thickness cartilage lesions.

* This combined surgical procedure achieved meaningful improvements in clinical outcome measures and patient

satisfaction at acceptable failure and reoperation rates.
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