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ABSTRACT:  

Background and Aim: Failure of dental implants are apparently unavoidable in the clinically 

since it is directly affected by several factors. Smoking is one of the prominent factors which 

decreases the periodontal health and hence implant longevity. This study was planned and 

conducted to assess and explore the effects of smoking on primary stability during and after 

osteotomy phases. Authors also planned to assess the effects of smoking on mucosal health of 

implants during and after osteotomy phases.  

Materials and Methods: Total 24 patients were studied including both male and female subjects 

using threaded and osseointegrated implants of identical dimensions. Only one implant per 

patients was studied in details. Implant primary stability was checked by using electronically 

driven device Periotest M. Assessment of the effects of smoking on mucosal health of implants 

was done during and after three month of osteotomy procedure. Clinical signs of periodontal 

health were checked carefully for it. Statistical analysis was conducted to outline the inferences 

and results. P value less than 0.05 was taken as significant. 

Statistical Analysis and Results: Results confirmed that out of 24 studied patients, 14 were males 

and 10 were females. In Group 1, effects of smoking on primary stability during osteotomy 

phases in which mild, moderate and severe effects were notices equally in all three severities. P 

value was highly significant for severe (n=2). Assessment amongst all studied questions using 

one-way ANOVA was done. P value was highly significant for evaluation done within groups 

(0.001).   

Conclusion: Authors concluded smoking has clear and deleterious effect on primary stability 

during and after osteotomy phases. Findings were significant in patients with severe effects of 

smoking. Likewise authors also have seen noticeable harmful effects of smoking on mucosal 

health of implants during and after osteotomy phases. 
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Introduction 

Literature has well evidenced that over 4.12 million 

people worldwide died in 2005 as a result of their 

addiction to smoking. This number is more than 

enough to explain the loss being caused by smoking.1-3 

Tobacco seems to be as old as human civilization and 

was introduced into India during AD 1500. Clinical 

trials researches show consistently high success rate for 

threaded dental implants in partially and completely 

edentulous patients. Implant failures happens at a low 

rate, but tend to augment in patients with risk factors.4-7 

By Definition, risk factor is anything that increases 

chances or possibility of failure. Many pioneer workers 

have stated that implant success and failure are 

generally based on patient elated factors like smoking 

habits. Effects of smoking on implant survival and 

success are more obvious in region of poor density 

trabecular bone. In smokers, maxillary implants have 

been shown to have more failure rate as compared to 

mandibular implants.8-12 This could by possibly based 

on the basic bony trabecular patterns and nature of 

mandibular bone. Perhaps, maxillary bone is of lower 

quality and therefore more vulnerable to the destructive 

effects of smoking. Vasoconstriction is also seen 

during smoking habits. This is basically due to the 

local inclusion of nicotine into the bloodstream.13-15 In 

view of all these interesting facts and information, this 

study was planned and conducted to assess and explore 

the effects of smoking on primary stability during and 

after osteotomy phases. Authors also planned to assess 

the effects of smoking on mucosal health of implants 

during and after osteotomy phases.  

 

Materials and Methods 

 

This study was abstracted and conducted to address the 

predetermined set objectives. They were; assessment of 

effects of smoking on primary stability during 

osteotomy phases, assessment of effects of smoking on 

primary stability after osteotomy phases, assessment of 

the effects of smoking on mucosal health of implants 

during osteotomy phases, assessment of the effects of 

smoking on mucosal health of implants after osteotomy 

phases. To ensure the standardization, authors utilized 

single identical clinical team for all implant surgical 

procedure. Total 24 patients were studied in detail in 

the study. All subjects were selected by simple random 

procedure of sample selection or sampling. Both male 

and female subjects were included in the study. Only 

threaded and osseointegrated implants of identical 

dimensions were included in the study. Inclusion 

criteria included; patients with known history of 

smoking, all active smokers, patients with missing 

mandibular first molar those requiring prosthetic 

rehabilitation (either side right/left). The study deign 

was prospective in which authors monitored the 

patients from cause to effects. Exclusion criteria 

included patients without smoking habit, patients with 

any type of follow up problem, patients on heavy 

medication for other diseases (can interfere with data 

quality), and patients below 25 years of age and 

patients with ongoing/underlying systemic critical 

diseases. Only one implant per patients was studied in 

details. Informed consent was obtained from all 

participating patients. Implant primary stability was 

assessed by using electronically driven device Periotest 

M (Stomshop Inc., Germany). The assessment was 

performed for each individual implants during and 

after three month of osteotomy procedure. Similarly, 

assessment of the effects of smoking on mucosal health 

of implants was done during and after three month of 

osteotomy procedure. This evaluation was performed 

by two individual experts by clinical examination and 

symptomatic evaluation of mucosal health. Clinical 

signs of periodontal health like existence of pocket, 

bleeding gingival, fenestrations, dehiscence, 

attachment loss and other relevant signs were checked 

carefully. Statistical analysis was conducted to outline 

the inferences and results. P value less than 0.05 was 

taken as significant. 

Statistical Analysis and Results  

All the observed data were checked for any possible 

incorporated error. Thereafter data was subjected to 

basic statistical analysis with SPSS statistical package 

for the Social Sciences version 22 for Windows. 

Nonparametric test, namely, chi-square test, was used 

for further data analysis; p-value. Out of 24 studied 

patients, 14 were males and 10 were females [Table 1, 

Graph 1]. p-value was highly significant for age group 

26-30 years. It was 0.01. Maximum 8 patients was 

noticed in this group. Table 2 depicted about the 

fundamental statistical description with level of 

significance evaluation using “Pearson Chi-Square” 

test. It was for Group 1 for Objective 1: Effects of 

smoking on primary stability during osteotomy phases. 

Mild, moderate and severe effects were notices equally 

in all three severities (2,2,2). P value was highly 

significant for severe (n=2). It was 0.01. Table 3 

demonstrated about the basic statistical description 

with level of significance evaluation using “Pearson 

Chi-Square” test for Group 2. It was for Objective 2: 

Effects of smoking on primary stability after osteotomy 

phases. Mild, moderate and severe effects were notices 

in 1,2,3 patients respectively with significant p value 

(0.02) in 3 patients. Table 4 showed about the basic 

statistical description with level of significance 

evaluation using “Pearson Chi-Square” test (Group 3). 

It was for Objective 3: Effects of smoking on mucosal 

health of implants during osteotomy phases. Mild, 

moderate and severe effects were notices in 3,2,1 

patients respectively with significant p value (0.01) in 

1 patients. Table 5 demonstrated about the fundamental 
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statistical description with level of significance 

evaluation using “Pearson Chi-Square” test (Group 4). 

It was attempted for objective 4: Effects of smoking on 

mucosal health of implants after osteotomy phases. 

Mild, moderate and severe effects were notices in 1,1,4 

patients respectively with significant p value (0.01) in 

4 patients. Table 6 showed about the assessment 

amongst all studied questions using one-way ANOVA. 

P value was highly significant for evaluation done 

within groups (0.001).   

 

Table 1: Age & gender based statistical description of contributing patients 

Age Group (Yrs) Male Female Total P value 

26-30 5 3 8 0.01* 

31-35 4 2 6 0.30 

36-40 3 1 4 0.90 

41-45 1 2 3 0.20 

46-50 1 2 3 0.50 

Total 14 10 24 *Significant 

*p<0.05 Significant 

 

Graph 1: Patients demographic allocation and related details 

 
 

Table 2: Fundamental statistical description with level of significance evaluation using “Pearson Chi-Square” test 

(Group 1 for Objective 1: Effects of smoking on primary stability during osteotomy phases) 

 

Severity 
Stat. 

Mean 

Std. 

Dev. 
Std. Error 

95% 

CI 

Pearson Chi-Square 

Value 
df p value 

Mild (n=2) 1.02 0.029 0.835 1.96 1.049 1.0 0.08 

Moderate (n=2) 1.12 0.321 0.028 1.02 1.637 2.0 0.09 

Severe (n=2) 1.24 0.653 0.212 1.18 1.122 1.0 0.01* 

*p<0.05 significant 

 

Table 3: Fundamental statistical description with level of significance evaluation using “Pearson Chi-Square” test 

(Group 2 for Objective 2: Effects of smoking on primary stability after osteotomy phases) 

 

Severity 
Stat. 

Mean 

Std. 

Dev. 
Std. Error 

95% 

CI 

Pearson Chi-Square 

Value 
df p value 

Mild (n=1) 1.01 0.022 0.125 1.16 1.219 1.0 0.09 

Moderate (n=2) 1.14 0.322 0.438 1.02 1.637 2.0 0.07 

Severe (n=3) 1.26 0.603 0.492 1.28 1.242 1.0 0.02* 

*p<0.05 significant 
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Table 4: Fundamental statistical description with level of significance evaluation using “Pearson Chi-Square” test 

(Group 3 for Objective 3: Effects of smoking on mucosal health of implants during osteotomy phases) 

 

Severity 
Stat. 

Mean 

Std. 

Dev. 
Std. Error 

95% 

CI 

Pearson Chi-Square 

Value 
df p value 

Mild (n=3) 1.30 0.122 0.103 1.26 1.212 1.0 0.06 

Moderate (n=2) 1.23 0.952 0.238 1.12 1.622 2.0 0.08 

Severe (n=1) 1.11 0.233 0.342 1.78 1.234 1.0 0.01* 

*p<0.05 significant 

 

Table 5: Fundamental statistical description with level of significance evaluation using “Pearson Chi-Square” test 

(Group 4 for Objective 4: Effects of smoking on mucosal health of implants after osteotomy phases) 

 

Severity 
Stat. 

Mean 

Std. 

Dev. 
Std. Error 

95% 

CI 

Pearson Chi-Square 

Value 
df p value 

Mild (n=1) 1.10 0.493 0.165 1.16 1.222 1.0 0.09 

Moderate (n=1) 1.13 0.267 0.294 1.52 1.262 2.0 0.50 

Severe (n=4) 1.21 0.231 0.242 1.08 1.734 1.0 0.01* 

*p<0.05 significant 

 

Table 6: Assessment amongst all studied questions using one-way ANOVA  

 

Variables 
Degree of 

Freedom 
Sum of Squares ∑ 

Mean Sum of 

Squares m∑ 
F 

Level of 

Sig. 

(p) 

Between Groups 2 2.940 1.647 1.2 0.001* 

Within Groups 18 2.546 0.387 - 

Cumulative 123.10 11.994 *p<0.05 significant 

 

Discussion 

Many of the researchers in the recent past have 

extensively worked out on the implant success in its 

post operative phases. Several postulations have been 

worked out. Mostly, researches were focused around 

the mucosal health and extent of bony union between 

implant and alveolar bone.16-19 Literature has well 

evidenced that smoking has deleterious effects on the 

overall health of periodontium. It includes soft tissues 

like gingival and periodontal ligament and hard tissues 

like cementum and residual alveolar ridge. Periodontal 

activities are directly related to the prostaglandin 

activities and its production.20-22 Prostaglandins are 

frequently produced during inflammation procedure 

and are mediators of inflammation process. However 

production of prostaglandin is known to be inhibited by 

NSAID. These over the counter NSAID are therefore 

prescribed by many clinicians during apparent alveolar 

bone loss. Smoking is known to have prominent effects 

on the overall gingival or mucosal health. Smoking 

usually suppresses the signs of inflammations like 

bleeding on probing and redness. However, several 

searchers have confirmed that smoking increase overall 

periodontal attachment loss by 4 to 5 times.23-24 

Therefore smoking must be avoided in patients with 

high risk of periodontal attachment loss. Our study 

results were in accordance with many previous 

significant studied wherein authors recommended 

similar inferences.     

  

Conclusion 

Within the limitations of the study, authors concluded 

highly noteworthy inferences and results. They 

confirmed that the smoking has clear and deleterious 

effect on primary stability. This stands true for 

assessments made during and after osteotomy phases. 

Findings were significant in patients with severe 

effects of smoking. Similarly authors have also 

identified noticeable deleterious effects of smoking on 

mucosal health of implants during and after osteotomy 

phases. Findings were significant in patients with 

severe effects of smoking. Authors also expect some 

other long term future studies so as to establish other 

remarkable guidelines in these prospects. 
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