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Prof. Dr. med. Martinus Richter is an internationally recognized foot and ankle  
surgery expert. He completed his medical degree and MD thesis in Freiburg  
(Germany) and Pittsburgh (USA), followed by advanced surgical training and PhD 
thesis at Hannover Medical School (Germany). Founder and Director of the Depart-
ment for Foot and Ankle Surgery Nuremberg and Rummelsberg (Germany), he has 
performed over 50’000 surgeries and invented numerous innovative surgical tech-
niques and implants. He is the author of more than 1’000 scientific publications,  
Editor-in-Chief of the journal Foot and Ankle Surgery, and Past President of the European 
Foot and Ankle Society (EFAS), International Federation of Foot and Ankle Societies  
(IFFAS), and International Weight-Bearing CT Society. The FOCUS physicians list 
ranks him among Germany’s leading foot and ankle surgery and diabetic polyneu-
ropathy specialists.
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•  International Federation of Foot and Ankle Societies (IFFAS)
•  International Weight-Bearing CT Society (WBCT Society)
•  German Society for Foot and Ankle Surgery (GFFC)

Preoperative image (Fig. 1) of the degenerative changes of the first  
metatarsophalangeal (MTP1) joint.
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Matrix-associated stem cell transplantation 
(MAST) in cartilage defects of the first MTP joint 

TreatmentClinical Problem

Clinical Problem
The patient presents with pain, stiffness, and mechani-
cal symptoms (crepitation) of the first metatarsophalangeal 
(MTP1) joint, accompanied by reduced range of motion. This 
case report describes the therapeutic approach chosen to  
address the clinical problem.

Medical History and Diagnosis
A 45-year-old woman with a sedentary occupation presents 
with stage-2 hallux rigidus, reporting discomfort during joint 
movement and dorsal pressure sensitivity. Clinical exam-
ination shows pain and crepitation of the MTP1 joint, limited  
motion (10° dorsiflexion, 20° plantarflexion), and tenderness 
over dorsal osteophytes. 

Preoperative Imaging
The preoperative X-rays (Fig. 2a–b) show degenerative changes 
(osteophytes and joint space narrowing) in the MTP1 joint.
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4 �	�Chondral defect after debridement and microfracturing
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Step-by-Step Surgical Technique
After opening the joint, the osteophytes and the cartilage defect are 
clearly visible (Fig. 3a).

The procedure begins with the removal of osteophytes. Following this, 
thorough debridement is performed to eliminate all loose cartilage  
tissue. Microfracturing is carried out using a 1.6 mm K-wire, with a depth 
of 2 mm and spacing of 3 mm for optimized perfusion (Fig. 3b).
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The defect is carefully measured, and a Chondro-Gide® collagen  
membrane is trimmed to fit precisely into the prepared defect. Bone 
marrow is harvested from the iliac crest and centrifuged (resulting in 
Bone Marrow Aspirate Concentrate (BMAC)). The trimmed membrane 
is impregnated with BMAC and then is inserted in the chondral defect 
and fixed with fibrin glue (Fig. 3c).

The intraoperative X-ray image intensifier (Fig. 3d) revealed a possible 
dorsal extension of 90°. The correct positioning of the Chondro-Gide® 
membrane was subsequently verified again.

After 2 Years
Two years after surgery, the patient is pain-free, and mobility has  
significantly improved. The X-ray shows no osteophytes (Fig. 4a) 
and an almost normal joint space width (Fig. 4b). Clinical exam-
ination reveals a range of motion of 40° dorsiflexion and 30° 
plantarflexion. Hallux rigidus is classified as stage 0.

* �MAST (matrix-associated stem cell transplantation) is a modification of 
AMIC®, in which concentrated stem cells harvested from the iliac crest 
are additionally used. Please note: unlike AMIC®, MAST requires ap-
proval from the relevant local health authorities.

5	� Matrix-associated stem cell  transplantation (MAST*)
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Follow-Up
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For further information:
www.geistlich-ortho.com

Geistlich Pharma AG
Bahnhofstrasse 40
CH–6110 Wolhusen 
ortho@geistlich.com

Materials Used
•  �JamshidiTM  needle (10 cm × 3 mm, 11G) for harvesting stem cells from the iliac  

crest (Cardinal Health, Dublin, USA) 
•  Arthrex ACP1® Syringe (Arthrex, Naples, USA)
•  Chondro-Gide® collagen membrane (Geistlich Pharma AG, Wolhusen, Switzerland) 
•  1.6 mm diameter K-wire for microfracturing
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