
In the late 1970’s, a Swedish orthopedist 
named Per-Ingvar Bränemark introduced 
what he termed osseointegrated implants to 
dental practice.4 The Bränemark technique 
utilized biocompatible titanium-alloy implants 
that were atraumatically inserted into the 
alveolar process. The devices were then re-
covered by soft tissue surgical flaps to isolate 
the implants from the oral cavity to permit 
several months of undisturbed healing. After 
three to six months, the then-osseointegrat-
ed implants were surgically uncovered and 
subsequently used as fixed foundations 
for oral prostheses. In the 1980’s oral sur-
geons and periodontists quickly sought and 
received approvals from the American Dental 
Association to include the surgical aspects of 
implantology into their specialties with gen-
eral dentists and prosthodontists performing 
most of the restorative procedures.

In spite of the quantum technological leap 
manifested by osseointegrated implants, it was 
soon apparent that the Bränemark-pioneered 
two-stage or conventional approach was time-
consuming for many patients. Among other 
shortcomings, the conventional approach 

necessitated a second surgical procedure as 
well as construction of one or more interim 
removable prosthodontic devices. The two-
stage approach also took many months to 
complete and was costly. Experimentation 
continued and in recent years, immediate or 
one-stage implants have become increasingly 
common, especially when a patient’s restor-
ative requirements are relatively uncomplicat-
ed. Immediate implants osseointegrate while 
a non-occluding temporary crown is in-place 
in the mouth. Immediate implant patients are 
warned that incising, masticating or other 
mechanical loading of their prostheses during 
the healing period may increase chances for 
implant failure. After several months, a cosmet-
ic and functional restoration can be fabricated 
to replace the temporary crown.

Despite the increasing popularity of one-
stage implants, two-stage devices often 
remain a better choice, especially in more 
complex cases such as when the bone at 
the implant site is of sub-optimal quality, or 
when an implant is placed at the same time a 
bone graft (e.g., a maxillary sinus bone graft) 
is performed, or when there is no significant 

upside to a one-stage approach (e.g., an 
implant placed to later serve as an orthodon-
tic anchor, etc.). Furthermore, small-diame-
ter, transitional mini-implants are sometimes 
used as temporary prosthetic-supporting 
devices while patients and dentists wait for 
two-stage implants to osseointegrate. These 
mini-implants are then removed. Alternately, 
mini-implants can be used longer term to 
support otherwise conventional removable 
prostheses such as dentures.

Although the overall goals of assessment, 
professional maintenance and home oral 
hygiene are the same for teeth and implants, 
differences in anatomy between implants 
and teeth are relevant to clinical assessment 
and maintenance procedures. For example, 
natural teeth have a periodontal ligament 
that permits small and natural movements 
of healthy teeth. In contrast, healthy osseo-
integrated implants are rigidly embedded 
in living bone. Another difference is that 
implants cannot be moved orthodontically.5 
As a result, implants are increasingly used as 
sturdy intra-oral anchorage devices to serve 
orthodontic ends.

Before predictable and successful dental implants became available, patients who lost more than a few natural teeth 
often found it impossible to regain full, comfortable masticatory function and facial esthetics, no matter how much dental 
treatment they were willing to undergo. This was because many dental prostheses, especially the removable designs, 
were often little more than cumbersome, semi-esthetic, quasi-functional substitutes for missing teeth—far from ideal 
replacements for natural teeth. Such limitations to removable prostheses have long fed the desire for ways to reliably and 
firmly attach all dental prostheses to the jaws.

Dental implants have a centuries-long history; indeed there is evidence that prehistoric peoples sought this technology.1, 2 
As dentistry progressed in the past century, experimental implant designs focused on materials and techniques 
that might serve as quality anchorages for conventional dental prostheses. By the mid-20th century, a number of 
sophisticated techniques had been developed, including subperiosteal, transosteal and blade implants. However none 
of these techniques were widely adopted because of high costs and unpredictability. Furthermore, although some of 
these implants functioned reasonably well for years, some began to show signs of failure shortly after insertion.3 Patients 
often faced complex retrieval surgeries once these types of implants became intolerable. 

In recent decades predictable dental implants were introduced and have revolutionized dentistry. Now, after thousands 
of years of trying, we have dental implants that in some circumstances (e.g., individuals with limited salivary flow who 
are especially prone to caries) may even be an improvement over natural teeth. This article provides an overview of 
contemporary concepts regarding the maintenance of modern dental implants.
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Discussed below are important features 
regarding the clinical assessments and 
professional procedures that characterize 
optimal implant maintenance. These consid-
erations provide a useful intellectual founda-
tion for each practitioner’s implant mainte-
nance protocol.

Radiographic Assessments

Periodically, new radiographs are compared 
with older radiographs to look for hints of 
bone loss or other changes around the 
implants. However, unless serial radiographs 
are made using virtually identical exposure 
geometries, there is little chance that such 
radiographs will reliably reveal subtle chang-
es in bone-implant relationships. Therefore, 
building a longitudinal series of geometrically 
standardized radiographs is an important 
aspect of optimal implant maintenance pro-
tocols. Furthermore, care should be taken to 
obtain radiographs that clearly depict implant 
threads on both mesial and distal aspects of 
each implant.6

In the year following implant placement and 
restoration a bony remodeling phenomenon 
termed “saucerization” is often noted around 
the newly restored implant and is associ-
ated with an average marginal bone loss of 
0.9–1.6mm. This loss may be at least partly 
explained as an accommodation of the tis-
sues to establish a “biological width7” similar 
to that seen around natural teeth. However, 
following such initial phenomena, subsequent 
bone loss around healthy implants is minimal.8

Computer-assisted subtraction radiography 
is the gold standard for prompt detection of 
subtle changes in alveolar bone over time.9 
Long-cone dental radiographs made using 
rigid film holders are recommended. For offic-
es not so equipped, bite wing exposures made 
using periapical films rotated 90 degrees (so 
the longer dimensions of the rectangular films 
extend more apically; these are sometimes 
called vertical bitewings) are generally more 
useful than regular bite wing radiographs or 
periapical radiographs that are made with min-
imal attempts at geometric standardization.

Practitioners should keep in mind that there 
are no evidence-based optimal recommen-
dations governing the frequency of follow-up 
radiographs for asymptomatic patients with 

dental implants. As for the natural dentition, 
the benefits of the information likely to be 
gleaned from newly exposed radiographs 
need to be weighed against the costs and 
the potential harm associated with exposing 
patients to (the small doses of) ionizing radia-
tion inherent in modern dental radiography. 
Consistent with American Dental Association 
and FDA guidelines10 governing indications 
for dental radiography, it is sensible that the 
frequency of re-assessment radiographs 
would decrease over time for implant patients 
whose status remains stable.

Visual Assessments 

Implants and attached crowns or other pros-
theses should be inspected for damaged 
components. Damaged implant or other 
prosthetic components often necessitate 
immediate attention by the dentist.

In otherwise healthy patients, the appear-
ance of purulent (pus-producing), swollen 
and/or reddened gingiva (or oral mucosa) 
or bleeding on gentle probing adjacent to 
an implant abutment are typical indicators of 
inflammation, which in turn, suggests some 
sort of pathology. Most often this peri-implant 
mucositis is the result of persistent bacterial 
biofilm adhering to an implant. If the infection 
is not arrested it may progress apically caus-
ing proximate bone loss (termed peri-implan-
titis) and may even culminate in implant loss. 
Calculus that adheres to implant fixtures or 
prostheses may aggravate inflammation by 
serving as a reservoir for infecting bacteria.11 

Moreover, in recent years, it has become 
increasingly clear that some individuals have 
what appears to be a genetic predilection to 
an overly exuberant inflammatory response.12 
Therefore, it should come as no surprise that 
patients with a history of periodontitis are 
more prone to peri-implant inflammation and 
its associated effects.13 

Finally, another plausible inflammatory etiolo-
gy needs to be considered. Allergic reactions 
to certain components of dental prostheses, 
including titanium implant materials are rare:14 
however allergies should be considered as a 
possibility underlying otherwise unexplained 
local or systemic reactions. Another uncom-
mon clinical presentation is the presence of a 
fistula that may indicate a fractured implant.15

Mobility Assessments 

Implant mobility should be assessed. This 
can be accomplished using two dental instru-
ment handles and trying to rock the implant, 
the same as is done for natural teeth.

Unlike natural teeth where a subtle amount 
of mobility is normal, any implant mobility (or 
pain induced by chewing, incising or when 
otherwise mechanically loaded) may be a sign 
of a failing implant.16 A key exception to this 
rule is when an internal screw or other fas-
tener used to attach a restorative component 
to the osseointegrated implant component 
loosens or shears. Often patients will notice 
such occurrences immediately and if the pros-
theses remain attached, patients may report 
that their teeth suddenly “stopped coming 
together” properly. When internal implant 
attachments fail, patients can often remember 
precise details regarding when and where the 
symptoms first arose.

Probing Assessments

The hemidesmosomal attachment of oral epi-
thelium to implant or natural tooth surfaces 
is similar if not identical.17 However, unlike 
with natural teeth, collagen fibers in the subja-
cent connective tissue do not embed into the 
implants, rather they run parallel to the implant 
surfaces. This anatomical arrangement led to 
past recommendations not to probe appar-
ently healthy implants because it was thought 
that periodontal probe penetration into these 
tissues could occur easily and might abet the 
induction of bacteria and infection.18 However 
in recent years, despite even recent recom-
mendations to the contrary19, the consensus 
view is now that routine gentle probing of 
osseointegrated implants is indicated.20

Dimensional data such as 
probing depths, along with 
sites that bleed or suppu-
rate on probing, should 
be recorded as a basis for 
immediate treatment deci-
sions and for comparison 
with previous and subse-
quent examination data in 
the context of longer-term 
assessments.21 It may be 
worth recalling that typical 
probing depths around tis-

Page 2

CONTEMPORARY CLINICAL CONCEPTS  
GUIDING IMPLANT MAINTENANCE



sue-healthy implants 
tend to be slightly 
greater than the 
probing depths typi-
cal of healthy gingi-
vae proximate to nat-
ural teeth.22 Typical 
stainless steel peri-
odontal probes are 
not recommended 
for use around 
implants because 

they may scratch softer implant surfaces. 
Scratches or other roughness may facilitate 
the subsequent attachment of dental plaque 
and calculus to the area.23 Plastic periodontal 
probes such as Hu-Friedy’s Colorvue Probes 
are appropriate. 

The same gentle-but-thorough probing tech-
nique used for natural teeth is recommend-
ed for implants. Anatomic measurements 
such as probing depths as well as respons-
es to probing by adjacent gingiva (e.g., 
bleeding on probing) should be recorded 
at every implant maintenance appointment. 
Some practitioners record probing depths 
at only four-points (i.e., mesial, distal, facial 
and lingual aspects) around each implant 
instead of the six-point measures commonly 
recorded for natural teeth. However, regard-
ing both natural teeth and implants, what’s 
important is that the entire circumferential 
extent of the crevices be assessed and that 
pocket depth measurements are made and 
recorded in a consistent manner at each 
maintenance appointment so that the mea-
surements can be compared over time. 
Small changes (≤2mm) in probing depths 
observed over brief periods may reflect the 
probing variables sometimes seen around 
periodontally stable natural teeth that may 
have varying degrees of resistance to the 
probe.24 On the one hand, small decreases 
in probing depths around teeth or implants 
may be the result of improved personal oral 
hygiene. On the other hand, increases in 
probing depths may indicate new or more 
florid peri-implant mucocitis (analogous to 
gingivitis) or progressing peri-implantitis 
(analogous to periodontitis). 

Bleeding on gentle probing is indicative 
of the presence of inflamed tissue.25 Such 
observations should be considered in the 
same context as described above under the 
Visual Assessment subheading. The consis-
tent absence of bleeding on probing around 
natural teeth is a desirable clinical waypoint 
because this situation has been linked to 
long-term periodontal health (especially in 

non-smokers).26 It is therefore reasonable to 
assume a similar prognostic interpretation 
for implants.

For those practitioners in the habit of utilizing 
pocket probing depths as a basis to com-
pute clinical attachment levels around natural 
teeth, the lack of a cemento-enamel junction 
on implants makes serial attachment level 
assessments more difficult.

Implant Surface Debridement

At every maintenance visit, 
implants should be completely 
debrided, including removal of 
all plaque/biofilm and calculus. 
In general, the maintenance 
mechanics for implants and 
natural teeth are similar with a 
few notable exceptions. Unlike 
natural teeth where sharp, and 
hard-metallic instruments are 
used to remove calculus and to 
de-plaque softer dentinal and 
cemental root surfaces, such 
instruments are not recom-
mended for implant debridement. Instead, 
instruments softer than titanium are used 
for debridement to avoid scratching the 
implants. Power scalers may be used but also 
only with implant and abutment-safe tips.27 
Curettes designed for use on implants, such 
as Hu-Friedy’s Implacare™ Implant Scalers 

are appropriate 
examples. There is 
limited evidence that 
frequent rubber cup 
polishing results in 
a smoother implant 
surface.23 If polishing 
is to be performed, a 
non-abrasive polish-
ing paste is recom-
mended.28

 
Personal Oral Hygiene Recommendations

Patients should be encouraged to thoroughly 
and circumferentially de-plaque implant fix-
tures at least once daily, just like natural 
teeth. (Some patients may benefit from more 
frequent self-care.) If a patient’s implants sup-
port a removable prosthesis, the prosthesis 
should be removed (and cleaned according 
to the clinician’s instructions) and implant 
personal hygiene performed with the denture 
out of the mouth. Furthermore, just as for 
removable conventional prostheses, implant-
supported removable prostheses should be 
removed before sleeping.

Standard toothbrushes or powered tooth-
brushes may be used. Dental floss can be 
wrapped around the implants and be made 
to extend slightly subgingivally. Indeed, 
some flossing products are designed spe-
cifically for implant care. At appropriate sites, 
manual interproximal brushing using special-
ly designed metal-free interproximal brush-
es can also be very useful. Dipping any of 
these devices into the oral disinfectant 0.12% 
chlorhexidine gluconate before use may 
increase personal hygiene effectiveness.

Modulated Professional  
Maintenance Intervals 

A typical initial maintenance recare interval for 
patients with implants is every three months. 
However, similar to how patients with natural 
teeth are managed, recare intervals should 
be adjusted based on the results of clinical 
re-assessments. In other words, patients who 
maintain soft tissues around their implants 
inflammation-free should be considered 
for lengthened recare intervals. However, 
patients who exhibit clinical signs suggesting 
peri-implant inflammation will likely benefit 
from more frequent maintenance care. 

Refractory Inflammation

When inflammation persists, it’s neces-
sary to confirm that prior debridement was 
thorough, and if not, re-treat. Practitioners 
should know that in recent years increas-
ing research on inflammation suggests that 
some individuals with periodontitis appear to 
be hyper-responders to infection.29, 30 In light 
of the fact that inflammation itself is often 
responsible for a significant percentage of 
the tissue destruction associated with peri-
odontitis, it’s reasonable to assume the same 
problems may manifest around implants in 
such patients. 

Therefore, in the uncommon circumstances 
when inflammation persists proximate to an 
implant despite meticulous debridement, 
good self-care and frequent professional 
care, prescription therapeutic adjuncts can 
be useful. These include: 

• 	� 20mg twice-daily doxycycline hyclate tab-
lets (e.g., Periostat®, Galderma Labs, Fort 
Worth TX) that down-regulate the patient’s 
inflammatory response. (Generic versions 
of this drug are generally available at local 
pharmacies.)

• 	� Locally applied antimicrobials such as sus-
tained, slow-release and biodegradable 
minocycline microspheres (e.g., Arestin®,  
OraPharma Inc., Warminster, PA). 
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In less than just a few decades, dental implants have moved from the fringes of dentistry to the mainstream. Indeed, implants 
are now utilized for purposes not foreseen even a decade ago. As implants become more common, thoughtful approaches to 
implant maintenance are becoming increasingly important in modern dental practice. Ideal implant maintenance should be 
customized to individual patient’s needs.

As time passes, we will learn more about the natural history of osseointegrated oral implants. Maintenance tactics will evolve 
accordingly. 
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