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Abstract
Background: Titanium (Ti) and titanium alloys have been used widely as the biomaterial of choice for dental implant since the early 1970s and considered as the gold standard biomaterial since it has a bulk combination of properties of biocompatibility, mechanical strength, and chemical stability. The study of dental implant structure is relevant in order to better understand the interaction of the titanium surface structure and the surrounding biological tissue. Dental implant topography refers to macro and microscopic features of the implant surface. Ti dental implant surface modification via physical, chemical and mechanical methods are recommended and applied, as well as their combination. 
Objectives: this review summarizes the recent developments in the field of titanium dental implant design and surface treatment for the purpose of biocompatibility enhancement and though better osseointegration.  
Materials and Methods: Using the PubMed search engine for the period time 2000-2015, the literature search was conducted to identify studies related to this topic. The most significant studies were selected based on study design, and the results were correlated. 559 studies were identified in the preliminary search, 127 studies meet the inclusion criteria in regard to the title, and 10 studies were selected from the best studies reviewed.
Results: 
Macro structure Features: The most popular body shape of which is the endosseous (bladelike, cylindrical, disk-like, screw shaped, and tapered with screw shaped) implant. Shortly after the development, the use of the endosseous root shape dental implant became the gold standard. The addition of threads to the body design is allowed for an increase bone-to-implant contact potential. Thread pitch, depth and configuration or shape found to play a role in the stress distribution of an implant to the surrounding bone. Favorable and unfavorable force distribution is the key to design the dental implant macroscopic features. Tensile and shear forces are thought to be unfavorable due to an observed weakening of the bone and so, increasing compressive forces are focused on. Efforts to attain this have been made through tapering of the implant body and adjusting the thread design.
Micro structure Features: The impact of biomaterial biocompatibility and microstructure on considering features essential to achieving the osseointegration have been shown to play a role for success. Corrosion and cellular reactions were considered as the key factors in the biomaterial selection. 
Surface Morphology: Based on several studies that, to gain complete growth of bone around implant surface, its irregularities should be at the level of microscale. Variation of the surface microstructure has been reported to influence the stress distribution, retention of the implants in bone and cell responses to the implant surface.
Conclusions: 
[bookmark: _GoBack]The implants with rough surfaces have improved bone response, with bone trabeculae growing in a perpendicular direction to the implant surface. Micro-topography appear to be a factor that influences the differentiation of mesenchymal cells into osteoblasts. Cells on micro-rough Ti substrates form hydroxyapatite in a manner that is more typical of bone than do cells cultured on smooth surfaces. Thus, on micro-rough Ti surface osteoblasts create an environment conducive to new bone formation.
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