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SUMMARY REVIEW/DENTAL IMPLANTS

Data sources Electronic searches were undertaken in PubMed/

Medline, Web of Science, Cochrane Oral Health Group Trials Register 

as well as hand searching.

Study selection Clinical human studies, either randomised or not, 

providing outcome data for dental implant failure in smokers and non-

smokers in any group of patients with no follow-up restrictions. Patients 

smoking a minimum of one cigarette a day were classified as smokers 

and implant failure was considered as the complete loss of the implant.

Data extraction and synthesis Three authors independently 

participated in the inclusion criteria and disagreements were resolved 

by discussion. Quality assessment of the studies was performed using a 

scale to appraise observational studies. From the selected studies, data 

were extracted when available which included year of publication, study 

design, country, setting, number of patients, type of smokers, age, 

follow-up, days of antibiotic prophylaxis, failure, postoperative infection, 

marginal bone loss, implant surface, dental arch receiving implants, 

type of prosthetic rehabilitation and opposing dentition. For the meta-

analysis, implant failure and postoperative infection were evaluated as 

dichotomous outcomes, while weighted mean differences were used for 

marginal bone loss as a continuous outcome. The statistical unit was the 

implant. Heterogeneity was calculated using I2 test.

Results From 1432 records identified, 107 publications were included 

in the review for the qualitative and quantitative synthesis. One 

hundred and four studies compared implant failure rates. From the 

total studies, the authors judged 85 to be of high quality and 22 

of moderate quality. The meta-analysis for failure rate resulted in a 

statistically significant overall result of risk ratio (RR) of 2.23 (95% CI 

1.96-2.53) heterogeneity of I2: 51%. The meta-analysis of four studies 

evaluating the risk of postoperative infections in smokers presented 

a statistically significant result with an RR: 2.01, 95% CI 1.09-3.72, 

heterogeneity I2: 0%, and the marginal bone loss had an overall 

statistically significant difference of MD 0.32, 95% CI 0,21-043; 

heterogeneity in this case was I2: 95%.

Conclusions The insertion of implants in smokers affected the failure 

rates, the risk of postoperative infections, as well as the marginal 

bone loss. The results should be interpreted with caution due to the 

presence of uncontrolled confounding factors in the included studies.
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Question: In patients undergoing implant 
placement, are patients who smoke compared 
with those who do not at higher risk for implant 
failure, postoperative infection and greater 
marginal bone loss?
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Commentary
Several reviews have been performed on the topic of implant failure 

in smokers compared to non-smokers.1-6

Problems are due to the effects of tobacco and nicotine on the 

oral soft and hard tissues. Hence, the impact of smoking and the 

failure of dental implants has been a constant topic for discussion 

for the last decade or longer. 

This review proposed the question of the impact of smoking 

compared to not smoking and the higher risk of implant failure 

rate, postoperative infection and greater marginal bone loss (MBL).

To suitably conduct the review the authors followed the 

PRISMA guidelines to perform a systematic review. A search was 

performed in several databases. Inclusion criteria were set to 

human clinical studies with no time or language restrictions for 

the publication. 

Interestingly, the authors considered smoking one cigarette a 

day was ‘smoking’ and implant failure was represented as complete 

loss of the implant. That is probably the reason that the final 

study selection included many more studies than other reviews: 

(107 studies); 71 retrospective studies, 16 prospective studies, 

16 controlled clinical trials (CCT) and four randomised clinical 

trials (RCTs). The review reported that seven of the  CCTs and 

the four RCTs included in the studies were not controlled for the  

smoking habit. 

The quality of the studies was assessed using a specific tool for 

critical appraisal of non-randomised clinical trials: the Newcastle-

Ottawa scale (NOS). 

Data from the studies were extracted by only one reviewer. 

Ordinarily this task uses more than one author to reduce bias  with 

disagreements, being resolved by a third reviewer.

The unit analysed in the review was the ‘implant’, and the 107 

studies collected data from 19,836 implants in smokers (1,259 

failures) and 60,464 implants in non-smokers (1,923 failures), and 

calculated the risk ratio( RR) for implant failure as 2.23 (95% CI 

1.96-2.53). In other words, the data for the review indicate that 

smoking doubles the risk of implant failure. However, the risk of 

implant failure, postoperative infections and marginal bone loss 

are dependent upon several conditions and risk factors from the 

site (such as the patient’s medical condition, bone, remaining 

dentition, parafunctional habits, operator expertise, materials used 

and implant type).

Based on this review, we can say that there is an increased chance 

of implant failure in smokers. However, the applicability and the 

interpretation of the results (even when similar to other reviews) 
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should not be held with complete confidence. Bias may be in 

the final results due to the limitations in the methodology of the 

included studies. 
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