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Sustained clinical improvement after AMIC®

No effect of patient-specific factors on the results

Sustained clinical success following AMIC® Chondro-Gide® 
treatment of focal cartilage lesions in the knee joint
Summary of the publication by Gille et al. “Autologous Matrix-Induced Chondrogenesis for Treatment of Focal Cartilage Defects in the Knee: 
A Follow-up Study.” in Orthop J Sports Med. February 2021. doi: 10.1177/2325967120981872.

AMIC® Chondro-Gide® was an effective treatment for patients with focal cartilage lesions in the knee and resulted in improved 
pain and function scores lasting up to 7 years.

Multisite prospective registry (Level IV):

> �Patients with symptomatic, focal cartilage lesions (Outerbridge 
Grade III/IV) were included 

> �AMIC® as index procedure – cases requiring concomitant 
surgery were excluded

> �131 patients with pre- and post-operative data in the registry 
were available for analysis:

	 –	 Mean age at surgery: 36.6 ± 11.7 years
	 –	 Mean defect size: 3.3 ± 1.8 cm2

	 – 	Mean follow-up: 4.6 ± 2.9 years

> �Significant improvement in median Lysholm (Fig. 1) and KOOS 
Score (Fig. 2), as well as significant reduction of pain VAS were 
already seen within the first post-operative year after AMIC®.

> �The improvement was maintained up to 7 years.

> �Neither age, sex (Fig. 2), previous surgery, defect location, nor 
defect size had a significant effect on the outcomes.

Location of chondral lesions (n=131):
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Fig. 1: Lysholm score over time
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Fig. 2: KOOS score over time per sex
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Conclusions

> �The results reported for this study were solely due to the AMIC® treatment, as cases 
requiring concomitant surgeries at the time of the index procedure were excluded.

> �The registry-based study followed the clinic standard without additional, predefined 
follow-up visits imposed on patients. Although patients were motivated by study staff to 
complete questionnaires, the number of patients with data at each post-operative time 
point decreased as time progressed from the index surgery. This is a known limitation of 
registries and results in data gaps that decrease the power of the statistical analysis. 

> �AMIC® was an effective treatment for patients with mid-sized Outerbridge grade III/IV 
cartilage defects in the knee and led to reliably favorable results up to 7 years post- 
operatively.

For details of the study refer to the original article:
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Background: Autologous matrix-induced chondrogenesis (AMIC) is a well-established treatment for full-thickness cartilage
defects.

Purpose: To evaluate the long-term clinical outcomes of AMIC for the treatment of chondral lesions of the knee.

Study Design: Case series; Level of evidence, 4.

Methods: A multisite prospective registry recorded demographic data and outcomes for patients who underwent repair of
chondral defects. In total, 131 patients were included in the study. Lysholm, Knee injury and Osteoarthritis Outcome Score (KOOS),
and visual analog scale (VAS) score for pain were used for outcome analysis. Across all patients, themean ± SD age of patients was
36.6 ± 11.7 years. The mean body weight was 80.0 ± 16.8 kg, mean height was 176.3 ± 7.9 cm, and mean defect size was 3.3 ±
1.8 cm2. Defects were classified as Outerbridge grade III or IV. A repeated-measures analysis of variance was used to compare
outcomes across all time points.

Results: Themedian follow-up time for the patients in this cohort was 4.56 ± 2.92 years. Significant improvement (P< .001) in all scores
was observed at 1 to 2 years after AMIC, and improved values were noted up to 7 years postoperatively. Among all patients, the
mean preoperative Lysholm score was 46.9 ± 19.6. At the 1-year follow-up, a significantly higher mean Lysholm score was noted, with
maintenance of the favorable outcomes at 7-year follow-up. The KOOS also showed a significant improvement of postoperative values
compared with preoperative data. Themean VAS had significantly decreased during the 7-year follow-up. Age, sex, and defect size did
not have a significant effect on the outcomes.

Conclusion: AMIC is an effective method of treating chondral defects of the knee and leads to reliably favorable results up to
7 years postoperatively.
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Articular cartilage is a highly specialized connective tissue
found in synovial joints, with the principal function of pro-
viding a smooth, lubricated surface for articulation and
facilitating the transmission of loads with a low frictional
coefficient.9,36 An important aspect of articular cartilage is
that it is not innervated but is avascular; therefore, the
innate mechanisms of tissue regeneration, which are based
on blood supply and recruitment of cells through the vas-
cular system to the site of damage, do not occur in the

articular cartilage.16,28 Because articular cartilage does not
possess effective repair mechanisms, meaning spontaneous
healing is unlikely, defects in articular cartilage constitute
a difficult medical problem.30 Untreated full-thickness car-
tilage lesions may be associated with significant pain and,
eventually, arthritis, which is a major cause of disability
and represents a significant socioeconomic burden.29

In recent decades, a variety of surgical techniques have
been developed with the goal of restoring the articular sur-
face and thereby preventing joint degeneration.6 Among
these, regenerative, scaffold-based procedures have
emerged as a potential therapeutic option for the treatment
of focal osteochondral lesions.11,22 The rationale for using a
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›› Chondro-Gide®, the original AMIC® membrane1

›› Compatible with a variety of cost-efficient one-step cartilage repair 
techniques2, 3, 4

›› Evidence for more than 10 years clinical success5

›› Biocompatible, bilayer Collagen I/III membrane1

›› Easy to handle: supple and tear-resistant1

1.	 Geistlich Pharma AG, data on file (bench tests and pre-clinical studies)
2.	 Kramer J, et al., Cell Mol Life Sci. 2006 Mar;63(5):616-26. (Clinical study)
3.	 Walther M, et al., Oper Orthop Traumatol. 2014 Dec;26(6):603-10. (Clinical Study)
4.	 Fossum V, et al., Orthop J Sports Med. 2019 Sep 17;7(9). (Clinical Study)
5.	 Kaiser N, et al., Arch Orthop Trauma Surg. 2020 Aug 13. (Clinical Study)

CHONDRO-GIDE®  
LITERATURE HIGHLIGHT 

The bilayer collagen membrane  
is an established product for  
cartilage therapies with 20 years 
of clinical use. AMIC® Chondro- 
Gide®, a technique that combines 
bone marrow stimulation with 
the use of a collagen membrane, 
has been used for over 15 years. 
Based on pre-clinical and clinical 
evidence, AMIC® was included in 
the treatment recommendations 
for cartilage lesions of the talus, 
knee and hip by the respective 
committees of the German Socie-
ty for Orthopaedics and Trauma 
(DGOU).

Recently, the intended use of 
Chondro-Gide® was extended 
to augment meniscal repair 
by wrapping the membrane 
around the sutured meniscus. 
The corresponding meniscus 
wrapping technique is registered 
as AMMR®.

This literature highlight addresses 
important aspects of the evidence 
for the use of Chondro-Gide®.
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