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INTRODUCTION 

One of the recent advances in the field of dentistry is to 

provide prothesis that can replace lost natural teeth. Over 

several decades, researches were endeavouring to create 

dental implants with optimized criteria that allow long-

term function and stability.1 Years of experience had 

resulted in production of various successful types of 

removable and fixed dental protheses for partially or fully 

edentulous patients.2 Currently, the use of dental implant 

has become an almost daily routine in dental practice. 

Though the success rate of the vast majority of dental 

implants is generally high (around 90%), it varies 

according to many factors.3-5 These factors are either 

biological factors or biomechanical factors. Biological 

factors responsible for dental prothesis are responsible for 

higher complications rate than biomechanical factors, but 

both should be considered during the evaluation process.6 

The main biomechanical factors include the dental 

implant design, characteristics, biomechanics, the 

material of the implant, the host bed, the bone feature at 

the site of implant insertion, and the surgical 

technique.1,3,7 

This article aims at reviewing and discussing the various 

dental implants designs, characteristics, and stability. 
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One of the recent advances in the field of dentistry is to provide prothesis that can replace lost natural teeth. Over 
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body shape, the surgical technique use, and the underlying bone heath. Knowledge of these factors is essential for 

optimizing the outcome of dental implantation procedures even in unfavourable conditions. Therefore, this article 
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DENTAL IMPLANTS CHARACTERISTICS AND 

DESIGNS 

Dental implants have witnessed a notable advance in their 

design. In the past, primitive dental implants were blade, 

staple, periosteal types of dental protheses that were 

associated with high failure rates due to their poor 

biomechanics.8 Recently, major developments were made 

in the morphology, structure, and design of dental 

implants to improve their biomechanical properties, 

stability, and long-term success. The current structure of 

any dental implant is composed of four elements: the 

implant body, the screw, the healing abutment, and the 

transmucosal abutment.9 The body is the main component 

of any dental implant and it is manufactured in various 

shapes. Some bodies are screw-shaped (cylindrical or 

straight), others have a tapered shape (conical), and the 

rest have a hexagonal shape. The body is the part of the 

implant that is inserted inside the bone.10 The hexagonal 

implants are resistant to rotation, whereas the tapered 

ones are well-sealed. The implant body contains a neck 

(with or without micro threads), and it is available in 

variable sizes (3.75 to 5.0 mm) and lengths (10-15 mm). 

After the body is implanted inside the bone, a screw is 

used for fixation. Once osseointegration occurs, the screw 

is removed, and a healing abutment is screwed instead. 

This is performed to maintain viability and health of the 

mucosa.9 A transmucosal abutment kinks the body with a 

dental prothesis always made of titanium. Titanium is a 

strong compound with physical, chemical, and 

mechanical properties appropriate for resisting corrosion, 

repetitive mechanical shearing, and chemical resistance. 

The surface of the implant may be acid-etched, machined, 

or anodized, and the substrate may be polyurethane or 

polytetrafluoroethylene.11,12 

Dental implant design is one of the mainstay factors 

responsible for the primary stability of the dental 

prosthesis.12 It is also fundamental for the dental implant 

to sustain loading during the process of osseo-

integration.11 Basically, there are two designs of dental 

implants: the micro-design and the macro-design. The 

micro-design is specifically concerned with the 

morphology of the dental implant surface, whilst the 

macro-design focuses on the implant body shape, the 

thread pitch, and the thread morphology.13 As regards the 

macro-design, the shape of the dental implant mainly 

affects the loading on the bone site and the bone response 

to the implant. It also determines the implant surface area 

in contact with the bone and the amount of stress 

transferred to the bone.14 For instance, the implant length 

is a determinant of primary stability. The larger the 

length, the better the stability. However, increased length 

may interfere with the process of healing abutment 

application.14 The implant size is more important than its 

length and is considered a direct predictor of implant 

strength. The shape of the implant is also important as 

will be mentioned in the next section e.g. tapered screws 

are associated with better primary stability than screwed 

implants.15 Regarding the micro-design, thread pitch, 

depth, and diameter are the most important factors 

affecting the dental implant function.16 Threat pitch is a 

determinant of the implant surface area in contact with 

the bone, the threat shape determines the direction and 

load from the prothesis to the underlying bone, and the 

threat pitch determines both the stress applied by the 

implant and surface area in contact with the bone.17  

DENTAL IMPLANTS STABILITY 

Primary stability of dental implant has long been 

established to be the most reliable predictor for successful 

dental prothesis implantation.18 Patients with inadequate 

primary stability of dental implants were reported to have 

high implant failure rates occurring in up to one third of 

the cases.19 Dental implant stability is essential to 

minimize the inflammatory tissue response to implant 

motion and the subsequent fibrous tissue formation that 

interfere with the healing process.18 Previous researches 

emphasized the importance of adequate primary 

instability for immediate and early loading. However, a 

range of minimal motion is allowed for proper stability of 

an implant. Literature studies reported that an accepted 

amplitude of motion ranges from 50 to 15000 µm.20 

However, a measure between 60-65 carries a good 

predictive value for early implant loading and procedural 

success.19 This range is determined by the implant 

morphology, surface features, and design. The dental 

implant motion is generally measured clinically via 

percussion, mobility tests, or dental radiographs. Reliable 

quantitative measurement of dental implant micromotion 

can be carried out by a small transducer fastened the 

dental implant inserted via a technique called resonance 

frequency analysis.21 

Experimental research has found that the main factors 

responsible for primary implant stability are the implant 

design, the implant characteristics, the bone feature at the 

site of implantation of the dental prothesis, and the 

surgical technique adopted during the implantation 

procedure.13 Knowledge of such factors had resulted in 

notable advances in the dental implantation procedures. 

Dentists became able to choose the proper surgical 

technique, the suitable dental implant design, and 

appropriate implant morphology to optimize the results of 

their implantation procedures even if the medical 

condition, the bone site of implantation, or the general 

bone health were of unfavourable prognosis.  

Dental implant design is the most commonly reported to 

affect primary dental stability and the outcome of 

osseointegration process. Sergio et al, in their study 

comparing the impact of two different implantation 

techniques on the primary implant stability, reported that 

conical implants had higher stabilization rates than semi-

conical implants.13 This was thought to be attributed to 

their higher surface area in contact with the mandibular 

bone and their more prominent thread at their apical part. 

The thread width, thickness, and pitch were reported to 

be other important independent factors in determining the 
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dental implant primary stability. Implants with wider and 

thicker threads with a decreased screw pitch were 

associated with higher stability rates.22–24 

Along with the implant design, the surgical technique 

used for implantation is fundamental. Torque insertion 

and removal method was reported to significantly affect 

the primary stability.25 Various studies compared the 

impact of using a press-fit versus undersized torque 

insertion techniques on primary implant stability.25 

Torque insertion can change the last drilling size and, 

therefore, provide an alternative protocol of dental 

implantation in cases with poor bone condition. Torque 

insertion depends largely on the preparation method. 

Undersized techniques are associated with better primary 

stability in comparison to the standard techniques.26 

Additionally, torque insertion of tapered dental implants 

was reported to be superior to straight implants 

insertion.19 

Other factors that were reported to affect the primary 

stability of dental implants include the loading 

conditions, the host bed features, and the material 

biocompatibility.26 Bone quality is an important predictor 

of primary stability, and it was reported that the primary 

implant stability was directly correlated with the bone 

density and quality.27 Natural and stimulated bones were 

proposed to influence the stability of dental implants. 

However, to date, no adequate data are available to 

confirm or negate this theory.25 

All the factors that affect the dental implant stability 

seem to interact with each other and influence each 

other.25,28 Therefore, it is essential for dentists to 

understand these factors and to be well-educated and 

trained about how to apply them adequately during dental 

implantation procedures to achieve successful osseo-

integration and minimize implantation failure. 

CONCLUSION  

Dental implant designs and morphology have a 

considerable impact on the implant stability and 

implantation success. Many factors can influence the 

primary stability such as the thread morphology, the 

implant size and length, the implant body shape, the 

surgical technique use, and the underlying bone heath. 

Knowledge of these factors is essential for optimizing the 

outcome of dental implantation procedures even in 

unfavourable conditions. 
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