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Abstract:- The aim of the study is to evaluate the implant 

surface or implant design affects the stability of dental 

implant in maxillary and mandibular arches. A 

systematic review was conducted based on a literature 

search in the databases PubMed, Cochrane library, 

Elsevier science direct, Wiley online library, grey 

literature, using the search keywords (implant surface) 

OR (implant design) AND (implant stability). 

Randomised controlled trials investigating the effect of 

implant design or surface and further followed by 

Cochrane database bias assessment was done. Four 

randomised controlled trials were included, and after 

discussed, the result of the p-value is statistically 

significant but in one study the p- value is found that 

there is no statistically significant in implant surface or 

implant design affects implant stability. The study 

concludes that there is less evidence of affecting implant 

stability of implant surface or design. 
 

Keywords: Dental Implants, Implant Stability, Implant 
Surface. 

 

I. INTRODUCTION 

 

Use of dental implants has become a widespread and 

predictable treatment modality for the restoration of missing 

teeth and various edentulous cases (1). In compromised 

bone sites, the choice of implants with modified surfaces has 

directly influenced implant survival rates (2).  Previous 

studies have shown that the bone quality is directly affected 

by the surface roughness of the implants. The development 
of new implant surfaces and techniques will consider 

reduction in the initial healing process (3). The implant 

variation of the technique is to reduce the function of 

osteointegration time, by altering the texture of titanium 

implant surface (4).   

 

Dental implants are used for replacing the teeth in lost 

area (5). For the placement of screw- type implants, the 

healing time takes place at 3 to 4 months. In the posterior 

mandible and maxilla, the healing time of 5 to 6 months may 

take due to the more cancellous bone structure (6). 

According to Lekholm and Zarb classification, the bone for 

the implant placement in type 4, the healing time in the 

mandible increase from 1 or 2 months. The advances in 

materials and designs of dental implants, the treatment 

protocols for patients demand with very short recovery time 

and few surgical procedures needed (7).  

 

The adequate primary stability of implant at the time of 

placement is the prerequisite for implant loading (8). The 

implant stability is defined as no mobility after placement 
and depends on mechanical involvement of implant in fresh 

bone socket; implant stability increases by new bone 

formation at the bone implant interface and its gradual 

remodelling over time (9). The factors affecting the primary 

stability of dental implants includes bone quality and 

quantity, morphology of implant, rough surface, surface 

topography and surgical technique (10,11). 

 

Dental implant and surgical technique are the 

properties of secondary stability. At the time of implant 

loading, it can resist masticatory forces due to secondary 
stability. In many cases, the sites don’t have the quality and 

quantity of bone. For the quality and quantity of bone, there 

is a need to induce bone regeneration around implants (12). 

The significance of stability in long-term success of dental 

implants in areas with low quality of bone to increase 

stability (13). The resonance frequency analysis is used to 

assess the primary stability for 10 years. It is used to monitor 

and follow up the implant stability (14). The aim of the 

study is to evaluate the implant surface or implant design 

affects the implant stability. 

 

II. MATERIALS AND METHOD 

 

A total of 60 articles were searched among those four 

articles are included in this study, and this systematic review 

was done using implant surface or implant design affects 

implant stability. 

 

 Eligibility Criteria: 

 

 Inclusion Criteria: 

 Studies published in English 
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 Articles on the effect on implant surface or implant 

design 

 Full text articles 

 

 Exclusion Criteria: 

 Only abstracts available 

 Unrelated articles 

 Animal studies 
 Invitro studies 

 Non-experimental study 

 

 

 

 Search engines: 

 PubMed  

 Cochrane library  

 Elsevier science direct  

 Wiley online library  

 Grey literature  

 

 After the search using the appropriate mesh terms, a 

total of 60 articles were found from the online databases. 
After duplicates removal of 30 articles were screened, and 

15 full-text articles were available. Inclusion-exclusion 

criteria were applied, and finally, four related articles were 

selected for further assessment. 

 

  

 
Fig 1 Flow diagram showing the number of studies identified, screened, assessed for eligibility, excluded, and included in the 

systematic 
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III. RESULTS 

 

Table 1 Characteristics of the interventions in the included studies 

AUTHOR & 

YEAR 

NO. OF 

PATIENTS 

NUMBER 

OF 

IMPLANTS 

IMPLANT 

DIMENSION 

AND SURFACE 

OR DESIGN 

REGION OF 

PLACEMENT 

IMPLANT 

PLACEMENT 

IMPLANT 

STABILITY 

Clark M. 

Stanford et al 

2016(15) 

120 59 Diameter:3.6,4.2 

and 4.8 mm 

Length:9,11and 13 

mm 
Design: 

biomechanical 

Premolar and 

molar region of 

both in maxilla 

and mandible 

5 to 6 weeks Osteotomy 

inserted at the 

apical portion 

of the implant 
to engage 

unprepared 

bone 

Gerard 

Torroella-

Saura et al 

2014(16) 

10 40 Diameter:3.75 and 

4.2 mm 

Length:11.5 and 13 

mm 
surface: rough 

surfaced 

microthread and 

sandblasted large-

grid acid-etched 

surface. 

Anterior region 

of the mandible 

24 hours Resonance 

frequency 

analysis 

Jeffrey J. 

McCullough et 

al 

2016(17) 

7 4 Diameter:4 mm 

Length:10 mm 

surface: sand-

blasted, 

large-grit, acid-

etched surface 

 

Posterior region 8 weeks Resonance 

frequency 

analysis 

Luiz Carlos do 

Carmo Filho et 

al 

2018(18) 

19 80 Diameter:4.0-4.1 

mm 

Length:8.0-11.5mm 

surface: double 

acid-etching 

 

Posterior region 

of mandible 

 

12 weeks Resonance 

frequency 

analysis 

 

Table 1 shows the characteristics of the intervention in the included studies. In all above, the effect of implant surface or 

design affects implant stability was reviewed. 
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Table 2 Outcome data as reported in included studies 

AUTHOR NAME YEAR STUDY DESIGN OUTCOME RESULT 

Clark M. Stanford 

et al(15) 

2016 Multicentre randomized 

controlled clinical trial 

All implants are 

placed with a 

calibrated surgical 

handpiece fitted with 

a force feedback 

transducer and linked 

to a computer recorder 

for the insertion 
torque curve. Peak 

maximal ITVs are 

recorded up to a 

maximum of 45 Ncm 

for the test system and 

35 Ncm for the 

predictor system. 

The result shows the p value is 

p=.00 there is statistically significant 

difference between the peak value 

and ITVs 

Gerard Torroella-

Saura et al(16) 

2014 randomized controlled 

clinical trial 

The ITVs were 

evaluated by a 

surgical micromotor at 

the time of implant 

placement. The 

implant placement 
began with initial IT 

of 25 N/cm, and 5 

N/cm was increased 

until the surgical 

micromotor stopped, 

thus obtaining the 

ultimate ITV 

The result shows the p value is (P = 

0.0210), there is statistically 

significant difference between the 

tapered implants presented higher 

primary 

stability than the cylindrical 
implants measured with the ITV 

Jeffrey J. 

McCullough et 

al(17) 

2016 randomized controlled 

clinical trial 

The Smart Peg was 

inserted into the 

implant at 5 N/cm, 

and the ISQ 

measurements 
were taken. The peg 

was then removed, 

and the healing 

abutment replaced 

at 5 N/cm 

The result shows p value is (p < 

0.01) there is statistically significant 

between Primary nonparametric 

analysis of the mean ISQ values for 

the test and control implants across 
baseline and the four combined 

follow-up intervals indicated due to 

implant type 

 

Luiz Carlos do 

Carmo Filho et 

al(18) 

2018 randomized controlled 

split- mouth clinical study 

The insertion torque 

(IT) values were 

determined 

as the maximum 

torque value (Ncm) 

reached at the end of 

the implant insertion. 

The result shows p value is (p > 

0.05) there is no significant 

differences was observed between 

the insertion torque values according 

to the implant type 

 

Table 2 shows an outcome and result of the effect of implant surface or design affects implant stability in the above-
mentioned studies. 
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Table 3 Bias analysis of included studies 

AUTHOR 

NAME 

YEA

R 

RANDOM 

SEQUENCE 

GENERATIO

N 

ALLOCATION 

CONCEALME

NT 

SELECTIV

E 

REPORTIN

G 

INCOMPLE

TE 

OUTCOME 

DATA 

BLINDING 

OF 

OUTCOME 

ASSESSMEN

T 

BLINDING 

PARTICIPAN

TS AND 

PERSONALS 

Clark M. 

Stanford et 

al(15) 

2016 - - ++ ++ ? - 

Gerard 

Torroella-
Saura et 

al(16) 

2014 ++ - - - - - 

Jeffrey J. 

McCullou

gh et 

al(17) 

2016 - ++ - ? - - 

Luiz 

Carlos do 

Carmo 

Filho et 

al(18) 

2018 - - - - ?  

- 

 

 

 

 

Table 3 shows the bias analysis of all the included studies. It is categorized as high-risk bias “-“, low risk bias “++” and 

unclear “?”. 

 

IV. DISSCUSSION 

 

 The purpose of this systematic review was to evaluate 

whether there was scientific evidence to support the 

association between different surgical techniques and 

primary and/or secondary implant stability. The surgical 

techniques that we found in the world literature evaluated by 

clinical studies whether they have influence on primary 

and/or secondary implant stability were the undersized 

drilling, the osteotome technique, the piezo surgery, the 

flapless, and the low-level laser therapy. Just three 
randomized controlled trials (RCTs) and five observational 

clinical studies were included. We selected only clinical 

studies that verified the association between the surgical 

techniques and implant stability. Laboratory or animal 

studies which did not report any clinical implant-related 

outcomes were not considered of interest since they would 

not be able to provide reliable clinical information for the 

prognosis of dental implant rehabilitation. Because only a 

limited number of studies investigated the influence of 

different surgical techniques on stability of dental implants, 

the pattern of the current literature review was customized to 

primarily summarize the pertinent information. 
 

Clark M. Stanford et al 2016(15), implant placement is 

for 5 to 6 weeks, and implant stability is done by Osteotomy 

inserted at the apical portion of the implant to engage 

unprepared bone. The number of implants used is 59 and the 

region of implant placed at premolar and molar region of 

both in maxilla and mandible. It is multi centre randomized 

controlled clinical trial; the implant dimension of Diameter 

is 3.6,4.2 and 4.8 mm, Length is 9,11and 13 mm and the 

implant Design is biomechanical. The outcome of this study 

reveals that all implants are placed with a calibrated surgical 
handpiece fitted with a force feedback transducer and linked 

to a computer recorder for the insertion torque curve. Peak 

maximal ITVs are recorded up to a maximum of 45 Ncm for 

the test system and 35 Ncm for the predictor system. The 

result shows that the p value is p=.00 there is statistically 

significant difference between the peak value and ITVs. 

 

Gerard Torroella-Saura et al 2014(16), implant 

placement is for 24 hours, and implant stability is done by 

Resonance frequency analysis. The number of implants used 

is 40 and the region of implant placed at anterior region of 

the mandible. It is randomized controlled clinical trial; the 
implant dimension of Diameter is 3.75 and 4.2 mm, Length 

is 11.5 and 13 mm and the implant surface are rough 

surfaced microthread and sandblasted large-grid acid-etched 

surface. The outcome of this study reveals that the ITVs 

were evaluated by a surgical micromotor at the time of 

implant placement. The implant placement began with initial 

IT of 25 N/cm, and 5 N/cm was increased until the surgical 

micromotor stopped, thus obtaining the ultimate ITV. The 

result shows the p value is (P = 0.0210), there is statistically 

significant difference between the tapered implants 

presented higher primary stability than the cylindrical 

implants measured with the ITV. 
 

Jeffrey J. McCullough et al 2016(17), implant 

placement is for 8 weeks, and implant stability is done by 

Resonance frequency analysis. The number of implants used 

is 4 and the region of implant placed at posterior region. It is 

randomized controlled clinical trial; the implant dimension 

of Diameter is 4 mm; Length is 10 mm, and the implant 

surface are sand-blasted, large-grit, acid-etched surface. The 

outcome of this study reveals that sand-blasted, large-grit, 

acid-etched surface. The outcome of this study reveals that 

the Smart Peg was inserted into the implant at 5 N/cm, and 
the ISQ measurements were taken. The peg was then 
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removed, and the healing abutment replaced at 5 N/cm. The 

result shows p value is (p < 0.01) there is statistically 

significant between Primary nonparametric analysis of the 

mean ISQ values for the test and control implants across 

baseline and the four combined follow-up intervals indicated 

due to implant type. 

 

Luiz Carlos do Carmo Filho et al 2018(18), implant 

placement is for 12 weeks, and implant stability is done by 
Resonance frequency analysis. The number of implants used 

is 80 and the region of implant placed at posterior region of 

mandible. It is randomized controlled split mouth clinical 

study; the implant dimension of Diameter is 4.0-4.1 mm; 

Length is 8.0-11.5mm, and the implant surface are double 

acid-etching. The outcome of this study reveals that the 

insertion torque (IT) values were determined as the 

maximum torque value reached at the end of the implant 

insertion. The result shows p value is (p > 0.05) there is no 

significant differences was observed between the insertion 

torque values according to the implant type. 
 

 Limitation of the Study 

Many articles were excluded due to limited 

accessibility. The other sources should also be considered to 

get more relevant outcome. Only limited number of studies 

available and need further studies for research. 

  

V. CONCLUSION 

 

The study concludes that there is less evidence of 

affecting implant stability of implant surface or design. It is 
also less evidence about the influence of undersized drilling 

technique on implant stability. 
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