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Breaks in bone can result in an inability to repair normally after 3-6 months, particularly if complex, repeated or as
a result of disease. This inability to repair normally occurs in 1% of all fractures, but is disproportionate in lower leg
fractures (19%) or where there is movement at the fraction site. 343,536 people in the UK are admitted to hospital with
fractures every year, with £2 billion alone spent annually on approximately 70,000 to 75,000 hip fracture cases.
Mesenchymal stem cells (MSC) are found in cord blood, bone marrow and peripheral blood, and it has been widely
demonstrated that such cells exhibit the same cell surface markers as those found on bone cells. Therefore, they can be
induced to create cells with the same characteristics as bone cells.

Clinical Trials

The NCT01206179 clinical trial looked at the use of bone marrow-derived MSCs to promote bone formation in non-union
fractures. A further study (NCT01435434) looks to use autologous bone marrow cells with a bioscaffold to repair nonunion fractures. This is scheduled to start patient recruitment in 2014.

Animal Studies

In mice it has been shown that the addition of bone morphogenetic protein 2 (BMP-2) to human cord blood improves the
formation of bone in such injuries. It is thought that this may form part of a clinical trial in the near future. A comparison
of embryonic-derived stem cells to cord blood stem cells shows that the latter produces better bone formation in rats
when seeded to a bone matrix.

Patient Studies

A small-scale study with children suffering from osteogenesis imperfecta in 1999 demonstrated the safety and efficacy of
bone marrow-derived MSC.

Summary

Further work has been done in the repair of non-union bone fractures using stem cells and bioscaffolds, as well as using
donor material such as bone grafts.

References

http://www.ncbi.nlm.nih.gov/pubmed/17451370 J Bone Miner Res. 2007 Aug;22(8):1224-33. Bone healing and migration
of cord blood-derived stem cells into a critical size femoral defect after xenotransplantation. Jäger M, Degistirici O, Knipper
A, Fischer J, Sager M, Krauspe R.
http://www.patient.co.uk/doctor/Complications-From-Fractures.htm
http://www.ncbi.nlm.nih.gov/pubmed/19609878 J Biomed Mater Res A. 2010 May;93(2):666-72. Enhancement of in vivo
bone regeneration efficacy of osteogenically undifferentiated human cord blood mesenchymal stem cells. Kang JM, Kang
SW, La WG, Yang YS, Kim BS.
http://www.ncbi.nlm.nih.gov/pubmed/23124706 Clin Exp Med. 2012 Nov 3. [Epub ahead of print] Therapeutic
application of mesenchymal stem cells in bone and joint diseases.Liu Y, Wu J, Zhu Y, Han J.
http://online.liebertpub.com/doi/abs/10.1089/ten.tea.2009.0546 August 2010, 16(8): 2475-2483. doi:10.1089/ten.
tea.2009.0546. Tissue Engineering Part A. Jörg Handschel, Christian Naujoks, Fabian Langenbach, Karin Berr, Rita A.
Depprich, Michelle A. Ommerborn, Norbert R. Kübler, Matthias Brinkmann, Gesine Kögler, and Ulrich Meyer.
http://www.ncbi.nlm.nih.gov/pubmed/10086387 Nat Med. 1999 Mar;5(3):309-13. Transplantability and therapeutic
effects of bone marrow-derived mesenchymal cells in children with osteogenesis imperfecta. Horwitz EM, Prockop DJ,
Fitzpatrick LA, Koo WW, Gordon PL, Neel M, Sussman M, Orchard P, Marx JC, Pyeritz RE, Brenner MK.
http://www.hsj.co.uk/acute-care/bone-fracture-hospital-admission-data-revealed/5019170.article
http://www.nice.org.uk/nicemedia live/13489/54928/54928.pdf

Clinical Trials using Stem Cells - www.cordbloodaware.org

