
Literature Highlight

Improvement in Pain and Function after an average 
of 9.3 ± 1 Years

> �Significant improvement in knee function (Lysholm, 
Fig. 1) and pain VAS (Fig. 2) scores for all subgroups at 
a mean 9.3 years after AMIC® compared to pre-op.

> �2/26 (7.7 %) patients required a total knee prosthesis  
at 9 and 10 years after the initial AMIC® procedure.  
Their scores were not included in the final mean scores. 

> �The overall mean Lysholm and VAS scores improved 
significantly from pre-op to 2 years post-op. From  
2 to 9 years, no significant differences in the mean 
scores were observed (Fig. 1 & 2, orange line).

> �Subgroup analysis revealed significant improvement 
in Lysholm and pain VAS at 2 years for the cP- and 
ocF-group compared to pre-op, however not for the 
cF-group. While the improvement remained stable up 
to 9 years for these 2 groups, the cF-group continued 
to improve from 2 to 9 years (Fig. 1 & 2, green line).
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> �AMIC® Chondro-Gide® showed sustained improvement in pain and function at a mean 9.3 ± 1 years for patients with chronic, 
chondral and osteochondral lesions of the femoral condyles or patella in the aligned knee. 

> �The study emphasizes the importance of a concomitant lower limb alignment correction for a good long-term outcome, which  
is particularly of benefit for younger adults with cartilage damage in the knee as well as compartmental overload.

Retrospective single center case series (Level IV):

Start

> �Chronic, full-thickness chondral & osteo- 
chondral defects of the knee

> �From 2003–2006: open AMIC® & concomitant 
corrective alignment treatment (if indicated)

> �Mean age: 37.2 (19–55) years
> �Ø defect size: 2.8 ± 1.6 cm²

3 subgroups based on defect type  
& location:

			  cP – chondral patellar lesion 
			  (all with patellar realignment)

			  cF – chondral femoral lesion 
			  (7 with osteotomy)

	
			  ocF – osteochondral femoral lesion 
			  (5 with osteotomy, 9 with cancellous 		
			  bone graft)
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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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›› Chondro-Gide®, the original AMIC® membrane1

›› One-step procedure for cartilage regeneration techniques1, 2, 3

›› With more than 10 years of clinical experience4

1 	 Geistlich Pharma AG, data on file
2 	� Schiavone Panni, A. et al. Good clinical results with autologous matrix-induced chondrogenesis (Amic) technique in 

large knee chondral defects. Knee Surg Sports Traumatol 2018 Apr;26(4):1130-1136.
	 doi: 10.1007/s00167-017-4503-0. (Clinical study)
3 	 Niemeyer, P. et al. Significance of Matrix-augmented Bone Marrow Stimulation for Treatment of Cartilage Defects 

of the Knee: A Consensus Statement of the DGOUWorking Group on Tissue Regeneration. Z Orthop Unfall 2018; 
156(05): 513-532. doi: 10.1055/a-0591-6457

4 	 Kaiser, N. et al. Stable clinical long term results after AMIC® in the aligned knee. Arch Orthop Trauma Surg. 2020 Aug 13. 
doi: 10.1007/s00402-020-03564-7.

For details of the study refer to the original article:

Conclusions

> �First study investigating long-term outcome after an AMIC® procedure for medium- 
sized cartilage lesions in the knee.

> �Pain and function scores significantly improved after  AMIC® combined with a 
concomitant realignment procedure (if indicated per radiologic assessment) and 
remained stable up to 10 years after surgery. 

> �Limitations of the study to be considered: a) heterogeneous patient population with 
respect to localization and cause of the underlying lesion, b) concomitant procedures 
performed during AMIC® may confound the results, and c) retrospective design of  
the single-center study is a known methodological weakness. Despite these limitations, 
the reported results are favorable, as there was a low revision rate of 7 % at 9 years. 

> �Younger patients may especially benefit from a procedure that can delay and  
potentially prevent the need for an early arthroplasty. 

> �The study emphasizes the importance of a combined strategy with cartilage repair 
and alignment correction (where indicated) to achieve a durable, long-lasting 
benefit for the patients.  

Vol.:(0123456789)1 3

Archives of Orthopaedic and Trauma Surgery 
https://doi.org/10.1007/s00402-020-03564-7

ORTHOPAEDIC SURGERY

Stable clinical long term results after AMIC in the aligned knee

Nadine Kaiser1  · Roland P. Jakob2 · Geert Pagenstert3 · Moritz Tannast2 · Daniel Petek2

Received: 2 February 2020 / Accepted: 2 August 2020 
© The Author(s) 2020

Abstract
Introduction The aim of this study was to report a long-term follow-up of patients treated with autologous matrix-induced 
chondrogenesis (AMIC) for full-thickness chondral and osteochondral defects of the femoral condyle or patella combined 
with the correction of lower limb malalignment or patellar tracking if indicated.
Methods Thirty-three patients (thirty-four knees) were treated surgically for chondral and osteochondral cartilage defects of 
the knee joint. Regarding the origin of the lesion, patients were divided into three groups. Chondral lesions were observed in 
the patella (cP group) in fifteen patients, whereas eight patients demonstrated a femoral condylar location (cF group). Eleven 
patients presented with osteochondritis dissecans of the femur (ocF group). Associated procedures involving realignment of 
the patella, osteotomy around the knee, or cancellous bone grafting were performed when necessary. The mean size of the 
lesions was 2.8 ± 1.6  cm2, and the mean patient age was 37.1 ± 11.9 years. To evaluate the clinical outcomes, the Lysholm 
score and the VAS pain score were imposed, as well as the reoperation rate.
Results After an average of 9.3 ± 1 years, follow-up was completed in 79% of the patients. Two patients from the cohort 
received a total knee prosthesis. The primary outcome measures (Lysolm and VAS pain) at 9-year follow-up were 85 ± 13 
for the Lysholm score and 1.9 ± 1.6 for the VAS score in the entire analyzed population. Compared to the preoperative values 
(Lysholm 56 ± 19, VAS 5.8 ± 2.4) and the 2-year results (Lysholm 85 ± 16, VAS 2.0 ± 2.1), there was significant improvement 
in the first 2 years after intervention and a stable course in the long-term observation. The same was observed in the cP and 
ocF subgroups, whereas patients of the cF group showed even further improvement.
Conclusions AMIC showed durable results in aligned knees. The favorable outcome was maintained after an average of 
9 years when malalignment of the lower limb and patellar maltracking were corrected. Such data are particularly encourag-
ing for young adult patients who may benefit from a procedure that circumvents early arthroplasty.

Keywords Autologous matrix-induced chondrogenesis · AMIC · Bone marrow stimulation · HTO · Patellofemoral 
maltracking

Introduction

Articular cartilage in the adult is a type of highly special-
ized connective tissue that is built to last a lifetime. The 
half-life of type II collagen is estimated to be approximately 
117 years [1], which is an underlying reason why its regen-
erative potential is limited. Mature chondrocytes, imbed-
ded in a healthy structural framework of collagen, have low 
anabolic and proliferative activities and therefore a limited 
need for vascular support or nerve supply. Because of this, 
there is very limited healing potential for cartilage defects in 
cases of damage. The consequence of this inadequate repair 
leads to irreversible cartilage degeneration and causes osteo-
arthritis [2].
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