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NAME: György K.B. Sándor

György Kálmán Sándor is the Discipline Head and Professor of Oral and Maxillofacial Surgery at the 
University of Oulu and Oulu University Hospital in Oulu, Finland. He was formerly Professor of Tissue 
Engineering at Regea Institute for Regenerative Medicine, BioMediTech, Institute for Biosciences and 
Medical Technology at Tampere University, Tampere, Finland being funded through the competitive 
Finnish Distinguished Professor Program (FiDiPro) by the Finnish Granting Agency, TEKES. György 
Sándor was also the former Professor and Head of Oral and Maxillofacial Surgery at the University of 
Toronto. He was also the Co-ordinator of Pediatric Oral and Maxillofacial Surgery at The Hospital for 
Sick Children and Bloorview Kids Rehab in Toronto, Canada. 

Professor György Sándor received his dental and medical degrees from the University of Toronto, 
Canada. He trained as an Oral and Maxillofacial Surgeon at the University of Washington in Seattle 
USA and at the Gemeente Ziekenhuis, Arnhem, The Netherlands. György Sándor also completed his 
residency in Plastic Surgery at the University of Toronto. He trained as a Craniofacial Surgeon in Paris, 
France and Bern, Switzerland. György Sándor completed his PhD at the University of Oulu in Finland, 
where he was also appointed as dosent. He received a Doctor Honoris Causa from Semmelweis 
Medical University in Budapest, Hungary and a second Honoris Causa from The Medical University of 
Plovdiv, Plovdiv, Bulgaria. 

The research focuses of Professor Sándor include cleft lip and palate treatment, the development of 
bone harvesting techniques with the minimization of morbidity in mind, the Tissue Engineering of Bone 
using Cell Therapy with both autologous and allogeneic adult mesenchymal stem cells, adipose 
derived stem cells, hyperbaric oxygen therapy as it pertains to angiogenesis and bone healing in 
compromised wounds, along with the reconstruction of congenital, traumatic and post ablative defects 
with navigation, computer assisted planning of reconstructions which include dental implants, in 
pediatric, adolescent and young adult patients. 

Professor Sándor has published over 240 scientific papers, written 29 book chapters, published 2 
books and given over 100 invited lectures all over the globe. 
Professor György K. Sándor Oral and Maxillofacial Surgery 
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Stem Cell Based Tissue Engineering in the Cranio-maxillofacial Skeleton:
Aspirations and Experience.

Professor György K. Sándor

Tissue engineering efforts involve multidisciplinary collaborations between groups of cell biologists, 
biochemists, biomaterial scientists, engineers, and clinicians. In order to understand the complex 
role of the various components of tissue engineering, one can consider the paradigm of an 
equilateral triangle where stem cells, resorbable scaffolds and bioactive molecules such as growth 
factors continuously interact with each other. The science of Tissue Engineering has been built on 
the understanding of the nature of the interactions between these three key components.

The source of cells for tissue engineering depends on the requirements of the structure that is to be 
replaced. Human embryonic stem cells (hESC’s) are pluripotent stem cells isolated from the inner 
mass of human blastocysts. While hESC’s have greatest potential due to their differentiation 
capacity, there are problems that must be solved prior to their clinical use in tissue engineering. The 
problems with hESC’s include culturing hESC without exposure to animal proteins, avoidance of 
teratoma or hamartoma development and immune rejection by the recipient host. For the present 
time it is adult stem cells which are used clinically. Those cells types which present the lowest 
morbidity in harvesting and tissue which still retains a degree of pluripotentiality would be the most 
advantageous in the tissue engineering of bone in the cranio-maxillofacial skeleton for example.

One source of mesenchymal stem cells (MSC) for bone regeneration is from adipose tissue to using 
adipose-derived stem cells (ASC). This approach should not be surprising as there is 
interdependency between adipogenesis and osteogenesis. When we look at a sample of bone 
marrow we find osteogenic cells, hematopoetic cells and fat cells. Certainly, the harvesting of 
autogenous adipose tissue from the anterior abdominal wall for example is minimally morbid.

MSCs are capable of multiple lineage differentiation including changing to adipocytes, chondrocytes 
and osteoblastic pathways. MSC clones can sequentially differentiate into adipocytes, 
dedifferentiate and subsequently transdifferentiate into osteoblasts in vitro. Using the tissue 
engineering model, it is possible to harvest autogenous ASCs from patients to seed a resorbable 
scaffold manufactured using CAD/CAM technology to the precise dimensions of a missing segment 
of bone due to congenital deformity such as cleft lip and palate or following tumor resection or trauma. 
Three-dimensional bioprinting is another option to explore with printed cells to reconstruct a bony 
defect. Finally, in order to provide a more off the shelf approach the tissue engineering of bone using 
cell therapy with either autologous and allogeneic adult mesenchymal stem cells could provide 
adipose derived stem cells needed in this therapeutic approack


