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Educat ional  Object ives
Upon completion of this course, the clinician 
will be able to do the following:

1. Understand the process of patient selection 
    and the systemic considerations that affect 
    candidacy for implant treatment

2. List the adverse implant outcomes due to 
    biological/microbiological factors and 
    mechanical factors

3. Control the intraoral environment during all 
    three phases of implant treatment—presurgi-
    cal, postsurgical, and maintenance

4. Understand the precautions to be taken 
    when using instruments around implants and 
    the potential damage that can occur

Abstract

Dental implants are a well-accepted treatment 
for the replacement of missing teeth. An esti-
mated two million implants are placed annu-
ally, and it can be anticipated that an increasing 
number of implants will be placed and need to 
be maintained in the coming years. The intraoral 
environment and overall health of an individual 
patient influence patient selection/implant can-
didacy and the outcome of implant therapy. Fac-
tors affecting the intraoral environment include 
the patient’s heath status, medication use, level 
of oral hygiene, and habits such as smoking and 
drinking. Oral hygiene is an important determi-
nant of implant success, as it is with the health 
of the natural dentition. Brushing and floss-
ing are also critical success factors, requiring 
considerable patient education and motivation, 
and adjunctive therapy may be considered. With 
careful patient selection and patient commitment 
to oral hygiene measures, the potential for long-
term success and implant health is excellent.

Introduct ion

Over the last two decades, oral implants have 
become a mainstream treatment for the replace-
ment of missing teeth. It has been estimated that 
approximately two million implants are placed 
annually.1 Given the generally good success rates 
of oral implants, patient knowledge and interest 
in this treatment, as well as population demo-
graphics and dental trends, it can be anticipated 
that an increasing number of implants will be 
placed and need to be maintained in the coming 
years. 

The intraoral environment and overall health of 
an individual patient influence patient selection/

implant candidacy and the outcome of implant 
therapy. In periodontal health, plaque levels are 
low and relatively few periodontal pathogens 
are present. As plaque matures, the quantity 
of gram-negative organisms increases. As the 
number of periodontal pathogens increases, 
gingivitis and subsequently periodontitis may 
ensue, depending upon the host response and its 
severity.

Factors affecting the intraoral environment in-
clude the patient’s health status, medication use, 
level of oral hygiene, frequency of maintenance 
recall visits, and habits such as smoking and 
drinking. The association between systemic dis-
ease and periodontal health is well established, 
and the relationship between periodontal health 
and peri-implant health is well established. 
For short- and long-term success of implants, 
patients must be willing and able to perform 
effective oral hygiene measures to control the 
intraoral microbial environment. 

Pat ient  Se lect ion

Patient selection during implant treatment plan-
ning involves many considerations. In addition 
to the intraoral environment, the patient’s gen-
eral health status and smoking habits are highly 
relevant. 

Systemic Considerations
Diabetics are at increased risk for inflammatory 
periodontal disease, and there is a strong cor-
relation between untreated periodontal disease 
and poor glycemic control.2 There have been 
several studies on the success rates of implants 
in diabetic patients. In one, implant failure 
rate was found to be slightly higher for diabet-
ics than for nondiabetics, and failure occurred 
during the first year.3 A second study found 
significantly more failures in type 2 diabetics, 
but when implants were compared among pa-
tients the differences were found to be minimal.4 
Overall, studies show implants to be successful 
in diabetics, and it has been concluded that they 
are not contraindicated unless the diabetes is 
uncontrolled.5 

Medications affecting oral health and implant 
candidacy include anticoagulants, steroids, im-
munosuppressants, bisphosphonates, and drugs 
associated with gingival hyperplasia, such as 
calcium blockers and phenytoin. Patients on 
anticoagulants are at risk for hemorrhage, while 
patients on steroids and immunosuppressants 
are at risk for impaired healing and infection. 
Oral hygiene is physically impeded in patients 
with gingival hyperplasia and may result in a 



compromised intraoral environment with an 
increased presence of periodontal pathogens.

Chemotherapy patients also require special 
consideration. Implant placement in a patient  
receiving chemotherapy has been found to be 
associated with a high rate of failure and is con-
traindicated until blood profiles are back to nor-
mal.6 Bisphosphonates are not metabolized and 
have a strong binding affinity with osteoclasts. 
The mechanism underlying the reaction is un-
known, but it has been postulated that bisphos-
phonates inhibit new vessel formation, thereby 
impairing healing. Patients on bisphosphonates 
are also at risk for osteonecrosis. When osteone-
crosis (painful exposed bone) is present, effec-
tive control can be obtained using a regimen of 
antibiotics along with 0.12 percent chlorhexi-
dine mouthrinse.7 Because this condition and 
its complications result in significant chronic 
pain, dysfunction and disfigurement which are 
difficult to treat, the focus should be on preven-
tion. It is important that all health professionals, 
especially dentists and oncologists, be aware of 
this possibility with patients being considered 
for dental extractions or any surgical dental 
procedure and who are undergoing intravenous 
bisphosphonate therapy. It is also important 
for patients to be informed of the risk of this 
complication of bisphosphonate therapy, so that 
they have the opportunity to assess the need for 
dental treatment before starting therapy.8 Pres-
ently, it is not known whether discontinuing 
bisphosphonates before major dental procedures 
can help prevent the problem, but, given the 
persistence of bisphosphonates in bone, it is 
unlikely. Dentists and physcians should also be 
aware that osteonecrosis of the jaw can occur in 
association with oral bisphosphonate therapy for 
osteoporosis.9

Head and neck radiation has a number of delete-
rious sequelae. With respect to implant therapy, 
the risk of osteoradionecrosis is notable, can 
result from interventions as routine as scaling 
and root planing,10 and is life-threatening. While 
hyperbaric oxygen prior to surgery has been 
shown to help prevent osteoradionecrosis,11 im-
plant surgery is nonetheless an intervention that 
places these patients at risk. Very careful con-
sideration of the risks versus potential benefits 
is required. Where implants have been placed 
in irradiated bone, the failure rate can be up to 
30 percent.12 Oral microbial shifts occur in head 
and neck radiation patients; however these are 
related to cariogenic bacteria and do not appear 
to be related to periodontal pathogenic bacteria. 
Recent research has found no shift in periodon-
tal pathogens, suggesting no increased risk of 
periodontal disease or peri-implantitis.13 

Smoking has consequences for systemic health, 
oral health, and implant success. Just as smok-
ing is a risk factor in the progression of peri-
odontal disease and is believed to increase the 
risk of periodontitis by at least 300 percent,14,15 
it is also a risk factor for implant failure. Clinical 
research and retrospective studies have dem-
onstrated a reduced implant success rate in 
smokers16 —a failure rate of 11.3 percent has 
been reported versus 4.8 percent in nonsmok-
ers.17 Smokers have higher bleeding indices, 
visibly more inflammation, deeper depths upon 
probing, and more bone loss around implants, as 
evidenced on radiographs.18 Research has found 
that the amount of bone loss is correlated to 
the number of cigarettes smoked by individual 
patients.19 

Drinking more than 10g of alcohol daily also ap-
pears from recent studies to be correlated with 
peri-implant bone loss.20 

The age of a patient is often regarded as a consid-
eration.21 Age, per se, is not an issue, but with 
an increase in age the patient may have systemic 
health or medication issues that either preclude 
treatment or affect the outcome. An increase in 
age has not been found to be directly correlated 
with either osseointegration or crestal bone 
resorption.22 Older patients may be less able to 
withstand surgery in general and have more dif-
ficulty maintaining the scrupulous oral hygiene 
required postsurgically and during the mainte-
nance phase. 

Patient selection must fully consider systemic 
health and all medication use, together with 
consultation with the patient’s physician. 

Pat ient  Se lect ion:  In t raora l  
Microbia l  Considerat ions

Important intraoral considerations include the 
patient’s oral hygiene and periodontal status (as 
well as the amount and quality of bone present 
at the implant site).23 

Peri-apical implantitis caused by a fractured endodontic file 
resulting in a peri-apical infection on the adjacent implant



Oral Hygiene is an important factor in implant success. The 
oral flora associated with healthy gingivae have been found 
to be the same as that found around healthy implant sites. 
Conversely there are similarities between the microbial com-
position associated with gingivitis and peri-mucositis and that 
associated with periodontitis and peri-implantitis.24 Patients 
with active periodontal disease have an increased risk for peri-
implantitis25 and implant failure, which is noteworthy given 
the correlation between patients’ periodontal disease experi-
ence and implant failures. Approximately 30 to 35 percent of 
tooth extractions are due to periodontitis in patients over the 
age of 40.26 It has also been shown that periodontal pathogens 
migrate or “translocate” to implant sites and that reducing 
microbial loads prior to surgeries improves healing and suc-
cess rates. Periodontal pockets act as reservoirs for pathogenic 
bacteria27 and should be treated prior to implant surgery.

Peri-apical lesions adjacent to implant sites can result in the 
lesions increasing in size following implant placement and, 
ultimately, implant failure.28 Retrograde peri-implantitis can 
occur due to lesions at an adjacent tooth or lesions associated 
with the site of a root extracted as an endodontic failure.29 
Screening and successful treatment of peri-apical lesions as 
well as retained roots and foreign bodies should therefore 
precede implant treatment.
 Mic robes,  Adverse Outcomes,  
and Treatment

Adverse implant outcomes include those due to biological/mi-
crobiological factors as well as those caused by mechanical 
factors such as implant fracture, overloading, and implant-
abutment separation. Implant fracture is a catastrophic event, 
and implant-abutment separation or space at the interface—in 
addition to the mechanical complications—provides a focus 
for pathogenic microbes around the implant.30 Microbial fac-
tors compromise implant sites and are associated with both 
short- and long-term failures. 

Short-term implant failure occurs during the healing phase 
when the implant fails to osseointegrate. Primary implant 
stability at the time of placement is important and enables the 
implant to successfully osseointegrate.31,32 Overheating of bone 
and microbial contamination during surgery result in early 
implant failure.33 Using a sterile and atraumatic surgical tech-
nique, minimizing contact with saliva at the site, and avoid-
ing contamination of the sterile implant by glove powder or 
contact with gloves (which is associated with biofilm develop-
ment)34 minimizes the potential for microbial contamination. 

The other nonsystemic influence is 
the level of oral hygiene the patient 
achieves.

Long-term implant failure involves 
the microbial environment and 
disease processes of peri-muco-
sitis and peri-implantitis, which 
are analogous to gingivitis and 
periodontitis in the natural denti-
tion. A retrospective study of ITI 
implants found a long-term failure 
rate due to infection of 0.6 per-
cent per year over an eight-year 
period.35 

Inflammation of the soft tissue 
around an implant (peri-mucositis) 
is reversible, while peri-implanti-
tis involves loss of the supporting 
bone. Once inflammation of the 
peri-implant soft tissue has pro-
gressed to degradation of connec-
tive tissue and bone resorption, the 
disease has worsened to irrevers-
ible peri-implantitis. When implant 
patients experimentally refrained 
from oral hygiene for three weeks, 
the microbial composition around 
both natural teeth and implants 
consisted of similar percentages of 
spirochetes and motile rods.36 An 
increased number of P. intermedia, 
P. gingivalis, A. actinomycetem-
comitans, and fusobacterium are 
found. In contrast to healthy im-
plant sites, diseased implant sites 
are associated with a preponder-
ance of gram-negative anaerobes. 
Implant failures have been associat-
ed with an anaerobic/aerobic ratio 
of 6:1.37 Finally, a further similar-
ity appears to be the clustering 
of patients suffering from severe 
peri-implantitis or severe periodon-
titis; the risk of implant failure is 
30 percent higher for patients who 
have already had an implant fail.38 

Peri-implantitis is not normally 
associated with pain. Patients may 
be unaware of it unless there is 
an acute infection,39 underscoring 
how import it is for patients to dili-
gently attend implant maintenance 
recalls to check that their home 
care is scrupulous and to ascer-
tain that no peri-implant disease 
exists—or, if it does, to be able to 
intervene at an early stage in the 
disease progression. 

Peri-implantitisPeri-mucositis with inadequate band 
of keratinized tissue



Treatment of peri-implantitis may begin with mechanical removal 
of plaque and debris and effective home care. Peri-mucositis can 
be treated and reversed by this, but left untreated it progresses to 
irreversible peri-implantitis. Treatment of peri-implantitis in-
volves mechanical removal of the bacteria, a reduction in bacterial 
colonies on the implant, and altering the microbial flora to a lower 
content of anaerobes.40 Following this, bone regeneration may be 
indicated depending upon the amount of bone lost and the patient 
response and care.

Prior to treatment of peri-implantitis, oral hygiene must be im-
proved to reduce the number of pathogens. At the time of surgery, 
granulation tissue and toxins must be removed from the implant. 
It has also been recommended that the patient rinse twice daily 
with 0.12 percent chlorhexidine following surgery and receive 
antibiotics.

Recommendations for detoxification and cleansing of the implant 
include the use of hydrogen peroxide;41 supersaturated citric acid 
followed by saline;42 or, alternately, gauze soaked in chlorhexidine 
and saline.43 Decontamination of implants by a diode soft laser 
(690nm for 60 seconds) has been shown to be effective by Dort-
dubak et al. Surgical treatment of implants with rough textured 
surface produces better results. The use of sustained release doxy-
cycline (Atridox) as an adjunct in peri-implantitis treatment, to-
gether with implant scaling and oral hygiene instruction, has been 
shown to reduce probing depths and result in a greater attach-
ment level gain.44 The use of 25 percent metronidazole dental gel 
(Elyzol Cabon) has been shown in Europe to decrease gram-nega-
tive organisms by 60 to 70 percent and to increase gram-positive 
organisms by 40 to 50 percent, providing for a good recovery.45 
Despite careful treatment, advanced peri-implantitis can ultimate-
ly lead to implant removal. 

Contro l l ing the  In t raora l  Envi ronment

Presurgically
Treatment of pre-existing caries and infections improves treat-
ment outcomes. Periodontal disease should be treated prior to 
embarking on implant surgery to reduce the presence of peri-

odontal pathogens. Smoking 
cessation prior to surgery 
and during healing has been 
found to reduce the rate 
of implant failure in (for-
mer) smokers. Cessation of 
smoking resulted in fewer 
short-term failures dur-
ing the healing phase—the 
failure rate mimicked that of 
nonsmokers, and long-term 
failures were fewer than 
for those who did not stop 
smoking.46 

Prophylactic antibiotics have 
been recommended at the 
time of implant surgery for 
all patients to help prevent 
peri-implant infections,47 
while others recommend 
that antibiotics be consid-
ered specifically for diabet-
ics48 and at-risk patients 
with systemic considerations 
(including immune-compro-
mised patients and those 
who require prophylactic 
antibiotics for conditions 
such as cardiac defects). 
Quirynen et al found no dif-
ference in early failure rates 
with or without prophylac-
tic antibiotics,49 and found 
early failure to be associated 
with contamination at the 
time of surgery and high 
plaque and gingival indices. 
This further emphasizes the 
need for scrupulous oral 
hygiene by patients prior 
to implant surgery and its 
consideration in patient 
selection.

Preprocedural rinsing may 
reduce the oral flora. Veksler 
et al found saliva samples 
taken immediately after, 
30 minutes after and 60 
minutes after two 30-second 
preprocedural rinses with 
0.12 percent chlorhexi-
dine gluconate resulted 
in reduced salivary bacte-
rial loads of 97 percent, 77 
percent, and 96 percent, re-
spectively, versus baseline.50 
Other studies have found 
preprocedural rinsing to be 

Presurgical Phase Treatment of pre-existing infections and caries
Smoking cessation
Oral hygiene motivation and commitment
+/- Prophylactic antibiotics
+/- Preprocedural rinsing

Oral hygiene–brushing, flossing
Adjunctive oral hygiene measures

Regular recalls and evaluation
Professional prophylaxis
Oral hygiene–brushing and flossing
Adjunctive oral hygiene measures
Early intervention

Postsurgical Phase

Maintenance Phase

   



of little benefit. On balance, it would seem to be 
a reasonable measure that may benefit patients.

Postsurgically
Exposure of the implant to the intraoral environ-
ment will either be immediate or follow expo-
sure of an implant that was submerged while 
osseointegration occurred (a one-stage versus 
a two-stage procedure). Either way, good oral 
hygiene is necessary to aid healing and the only 
difference is the earlier exposure of one-stage 
implants to pathogenic bacteria. However, this 
does not influence the long-term success of 
implants, and submerged implants acquire the 
same microbiota as the surrounding areas short-
ly after exposure to the intraoral environment. 
Using an adjunctive antimicrobial rinse will help 
reduce the microbial load and may be particular-
ly helpful while the area may be uncomfortable 
following surgery. Use of an alcohol-free rinse 
should be considered as it is nonirritating to 
the healing mucosa. Use of an alcohol-free CHX 
(Gum®, Sunstar Butler) provides the benefits of 
0.12% chlorhexidine rinse, and its use avoids 
the burning sensation and dry mouth associated 
with the use of alcohol-containing mouthrinses.

Maintenance Phase
Regular evaluation of implants is necessary to 
ensure that patients are continuing to maintain 
scrupulous oral hygiene around dental implants 
and to reinforce with patients the need to do 
so. Evaluation should include an assessment of 
the health and integrity of soft and hard tissues 
around the implant51 every three to four months. 
Peri-implantitis can be detected at recalls by 
checking for increases in probing depths that 
may or may not be associated with bleeding and 
suppuration. An occlusal analysis is required 
to evaluate the interproximal contacts and the 
occlusal pattern of the prosthesis. Radiographic 
assessment is required to identify and evaluate 
any bony defect. After the first year of osseoin-
tegration, the implant should maintain a steady 
state level of bone.52

Ora l  Hygiene and 
Adjunct ive  Measures

Brushing and Flossing
Studies have also found that the use of either 
a manual or a powered toothbrush is safe and 
effective for patients with implants. One study 
followed 100 patients, and found that there was 
a very slight decrease in probing depth (from 
3.3mm down to 3.0mm) with no adverse events 
associated with use of an electric toothbrush.53 
However, a review using the Cochrane Database 
assessed all randomized clinical trials and found 

no evidence that powered or sonic toothbrushes 
were superior to manual toothbrushing.54 

Recent research has shown that toothbrushes 
and toothpastes can affect the surfaces of tita-
nium implants,55 and it is recommended that 
a low-abrasion toothpaste and soft-bristled 
toothbrush be used for oral hygiene procedures. 
Toothbrushes have been designed for implant 
patients (e.g., TePe Implant Toothbrush), and 
toothbrushes are available with ultra-soft 4mm 
diameter bristles (Delicate Toothbrush, Sunstar 
Butler).

Brushing and flossing are both crucial, yet clini-
cal experience has shown that many patients 
almost never floss around implants.56 Patient ed-
ucation and motivation to floss around implants 
cannot be overemphasized. Implant hygiene kits 
are available and may help by providing patient 
convenience with the oral hygiene aids required 
together in one kit.

While flossing around implants requires a dif-
ferent technique from that used when flossing 
around natural teeth, flosses have been specifi-
cally designed for implants to make this easier 
(Postcare®, Sunstar Butler; Thornton Bridge and 
Implant Cleaners, Thornton; Superfloss, Oral B). 
Patients must floss under the mucosal cuff sur-
rounding the implant. Interdental brushes have  
been found to be effective in cleaning under 
overdenture bars as well as around the implant 
mucosal cuff. The thickness of the entire gingi-
val soft tissue and of the keratin layer in peri-
implant mucosa has been found to be 34 percent 
and 50 percent thinner, respectively, than in 
healthy mucosa.57 Consequently, all kinds of 
products from the oral cavity and peri-implant 
pocket easily penetrate peri-implant mucosa. 
Given these facts, scrupulous oral hygiene is re-
quired around retained natural teeth by implant 
patients. In the absence of systematic supportive 
treatment and diligent oral hygiene, peri-im-
plantitis is a common occurrence.58 

Adjunctive Oral Hygiene
In one controlled trial, the use of an essential 
oil mouthwash twice a day for 30 seconds as 
an adjunct to implant-appropriate oral hygiene 
habits resulted in a 54 percent plaque reduction 
compared to the use of a placebo mouthrinse, 
and a 34 percent reduction in bleeding.59

Chlorhexidine gluconate rinses offer substantiv-
ity with slow intraoral release and have been 
used both preventively and therapeutically as 
a rinse, gel, or subgingival irrigation solution 
in a number of trials to control the intraoral 
environment and microbial load around im-



plants. Morris et al found that rinsing twice 
daily with 0.12 percent chlorhexidine improved 
the success rate of implants in type 2 diabetics 
by 9.1 percent and by 2.5 percent in nondia-
betic patients.60 Rinsing with chlorhexidine 
as part of a one-stage full-mouth disinfection 
procedure in patients undergoing periodontal 
treatment has been found in several studies to 
result in a significant reduction in the num-
bers and presence of periodontal pathogens, 
a higher probing-depth reduction, and more 
attachment gain.61,62,63 De Soete et al found that 
one-stage full-mouth disinfection resulted in 
an improvement compared to the control group 
during eight months of treatment and that P. 
gingivalis and B. forsythus were undetectable.64 
All of these studies were conducted on patients 
with periodontitis rather than peri-implantitis. 
Considering the microbial similarities between 
periodontitis and peri-implantitis, it would seem 
reasonable to apply this chlorhexidine rinsing 
regimen to implant patients. Use of an alcohol-
free chlorhexidine gluconate rinse avoids the 
side effects associated with alcohol-containing 
rinses.

Partially dentate patients at risk for caries will 
benefit from home fluoride therapy and pro-
fessionally applied topical fluorides. Acidu-
lated phosphate fluoride application alters the 
morphology of titanium and titanium alloys 
and has been shown to corrode titanium alloys 
at concentrations of 0.05 percent. At 2 percent 
APF, increased dissolution of titanium occurs,65 
which supports earlier work by Probster et al 
concerning interaction of APF and titanium 
surfaces. Therefore, when home fluoride therapy 
or professional fluoride applications are required 
in partially dentate implant patients, the use of 
neutral sodium fluoride is recommended.

Instrumentat ion Around Implants

Metal instruments have been found to have the 
potential to roughen the surface of the neck of 
titanium implants, with negative implications 
for increased plaque formation, retention, and 
maturation.66 In vitro studies have found that 
titanium alloy and stainless steel-tipped curettes 
and metal ultrasonic scalers roughen the surface 
of titanium implants. The use of air-abrasion pol-
ishing is contraindicated around implants due to 
the risk of marginal bone loss.67 

Plastic scaling instruments, floss, polishing cups 
and paste and interdental brushes have all been 
found to be safe for implants, as have plastic-
tipped ultrasonic scalers.68,69,70 In vivo testing 

has shown plastic scalers, rubber cups and pum-
ice, and toothbrushes to be safe for implants and 
to not alter the surface roughness. 

Summary

Implant therapy is a successful and well-ac-
cepted treatment modality. Implant treatment 
success is multifactorial, including both systemic 
and local factors. By controlling the microbial 
environment intraorally, implant success rates 
increase. Once a patient receives an implant, the 
single most important long-term determinant 
for implant success is diligent oral hygiene and 
home care by the patient. Brushing and flossing 
are critical success factors, requiring consider-
able patient education and motivation, and 
adjunctive therapy may be helpful. With careful 
patient selection and patient commitment to oral 
hygiene measures, the potential for long-term 
success and implant health is excellent.
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Quest ions

1. It can be anticipated that an increasing 
number of implants will be placed and need 
to be maintained in the years to come due 
to:
a. Dental trends
b. Patient knowledge and interest in this 
    treatment
c. Good success rates of oral implants
d. All of the above

2. What influences patient selection/
implant candidacy and the outcome of 
implant therapy?
a. Patient’s plaque levels
b. Dental trends
c. Patient’s intraoral environment
d. All of the above

3. Depending upon the host response and 
its severity, as the number of periodontal 
pathogens increases:
a. Gingivitis and periodontitis result
b. The risk of gingivitis and periodontitis 
    decrease
c. The quantity  of gram-negative 
    organisms increase
d. The risk of hemorrhage increases

4. What factors affect the intraoral 
environment?
a. Medication use
b. Habits
c. Level of oral hygiene
d. All of the above

5. For short- and long-term success of 
implants:
a. Clinicians must be willing to perform 
    effective oral hygiene to control the 
    intraoral microbial environment
b. Patients must be willing and able to 
    perform effective oral hygiene to control 
    the intraoral microbial environment
c. The relationship between periodontal 
    health and peri-implant health must be 
    well established
d. a and b

6. There is an association between 
poor glycemic control in diabetics and 
periodontal disease, adding to an increase 
in risk for inflammatory periodontal 
disease.
a. True
b. False

7. What medications are included in 
impacting oral health and the suitability of 
patients for implant treatment?
a. Steroids
b. Anticoagulants and immunosuppressants
c. Calcium blockers and phenytoin
d. All of the above

8. Patients on immunosuppressives and 
steroids are at risk for impaired healing and 
infection.
a. True
b. False

9. _______ is/are associated with a high 
rate of failure during implant treatment, 
and is/are contraindicated until blood 
profiles are back to normal.
a. Smoking
b. Chemotherapy
c. Drugs associated with gingival 
    hyperplasia
d. Head and neck radiation

10. Results have shown that patients 
undergoing ________ can have a failure 
rate up to 30 percent where implants have 
been placed in irritated bone.
a. Smoking
b. Chemotherapy
c. Drugs associated with gingival 
    hyperplasia
d. Head and neck radiation

11. Higher bleeding indices, visibly more 
inflammation, deeper depths upon probing, 
and more bone loss around implants as 
evidenced on radiographs result in patients 
due to:
a. Smoking
b. Chemotherapy
c. Drugs associated with gingival 
    hyperplasia
d. Head and neck radiation

12. Recent studies show that drinking more 
than ___ of alcohol daily is correlated with 
peri-implant bone loss.
a. 5g
b. 10g
c. 50g
d. 100g

13. An increase in age has been found to be 
directly correlated with osseointegration or 
crestal bone resorption.
a. True
b. False

14. What is the single most important 
factor in implant success?
a. Quality of bone present at implant site
b. Oral hygiene
c. Consultation with the patient’s physician
d. Patient’s systemic health and medication 
    use

15. Screening and successful treatment of 
peri-apical lesions as well as retained roots 
and foreign bodies:
a. Should precede implant treatment
b. Should follow implant treatment
c. Can lead to increasing size in lesions and 
    ultimately implant failure
d. a and c



16. A foci for pathogenic microbes around 
the implant is provided by an implant-
abutment separation or space at the 
interface in addition to the mechanical 
complications.
a. True
b. False

17. ____ occurs during the healing phase 
whereby the implant fails to osseointegrate.
a. Short-term implant failure
b. Long-term implant failure
c. Compromising of microbial factors
d. Biofilm development

18. ____ involves the microbial 
environments and disease processes of peri-
mucositis and peri-implantitis.
a. Short-term implant failure
b. Long-term implant failure
c. Microbial contamination
d. Biofilm development

19. What is/are associated with a 
preponderance of gram-negative anaerobes?
a. Healthy implant sites
b. Diseased implant sites
c. Short-term implant failure
d. Long-term implant failure

20. Peri-implantitis is not normally 
associated with pain.
a. True
b. False

21. Treatment of peri-implantitis may begin 
with ___________ and effective home care.
a. Mechanical removal of plaque and debris
b. Chlorhexidine rinse
c. Thorough in-office teeth cleaning by the 
    clinician
d. Removal of granulation tissue

22. Oral hygiene must be improved to 
reduce the number of pathogens:
a. Following implant treatment
b. At the time of surgery
c. Prior to treatment of peri-implantitis
d. All of the above

23. Recommendations for detoxification and 
cleansing of the implant include:
a. Use of hydrogen peroxide
b. Alternate use of gauze soaked in 
    chlorhexidine and saline
c. Use of supersaturated citric acid followed 
    by saline
d. All of the above

24. Oral hygiene-brushing and flossing-
and adjunctive oral hygiene measures 
are factors in controlling the intraoral 
environment during the:
a. Pre-surgical phase
b. Post-surgical phase
c. Maintenance phase
d. All of the above

25. Prophylactic antibiotics have been 
recommended at the time of implant 
surgery for all patients to help prevent 
peri-implant infections.
a. True
b. False

26. The earlier exposure of one-stage 
implants to pathogenic bacteria and 
the good oral hygiene necessary to aid 
healing influence the long-term success of 
implants.
a. True
b. False

27. During the maintenance phase, an 
assessment of the health and integrity of 
soft and hard tissues around the implants 
should occur:
a. Every two to three months
b. Every three to four months
c. Every four to six months
d. Every Month

28. With the use of an electric toothbrush, 
one study found:
a. There was a slight decrease in probing 
    depth
b. There was a slight increase in probing 
    depth
c. No change in probing depth
d. Only a hard-bristled brush was effective 
    in performing proper oral hygiene

29. In nondiabetic patients, one study 
found 0.12 percent chlorhexidine rinsing 
twice daily improved the success rate of 
implant by:
a. 2.5 percent
b. 5.2 percent
c. 9.1 percent
d. 34 percent

30. Metal instruments have been found to 
have the potential to smooth the surface 
of the neck of titanium implants, with 
negative implications for increased plaque 
formation, retention, and maturation.
a. True
b. False
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