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                                     SUMMARY 

 
                          Alexander Kovalenko 

 
Treatment of pseudoarthrosis and prolonged nonunion of long bone 

fractures using drug “Gel Hydroxyapatite” (clinical and experimental 
research) 

 
Key words: gel, hydroxyapatite, nanocrystalline, pseudoarthrosis, 

prolonged nonunion, long bone. 
Objectives of the work: to improve the treatment efficiency of 

patients afflicted with prolonged nonunion fractures and pseudoarthrosis of 
long bones using high quality nanocrystalline hydroxyapatite. 

Methods of research and equipment: clinical, laboratory, X-ray, 
electron scanning microscopy, morphohistological, macroscopic, statistical. 
Equipment: scanning electron microscope (Mira Tehnoscah, Czech 
Republic), X-ray machine VISION (Italy), DMLS microscope with 
software («Leica», Germany).  

Results and novelty: this is the first study which empirically 
investigated an important role of the drug "Gel Hydroxyapatite" in reducing 
the treatment time of prolonged nonunion fractures and long bone 
pseudoarthrosis. The author has developed and used minimally invasive 
percutaneous use of the drug “Gel Hydroxyapatite” in patients with 
nonunion of long bone fracture. 

Recommendations for use: the drug “Gel Hydroxyapatite” is 
recommended for use in the treatment of pseudoarthrosis and prolonged 
nonunion long bone’s fractures, "recent" fractures of the long bones with 
bone substance defect, as well as in the case of other factors, impeding of 
normal union (osteoporosis and etc.) in order to reduce the time of 
osseointegration. The drug is recommended for use in traumatological and 
orthopedic departments of republican, regional and district hospitals. 

Application field:  traumatology 


