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ABSTRACT Dental implants are an ideal replacement for a lost root, following which they undergo a prosthetic reconstruction
once the healing is completed. Oral hygiene status must be evaluated and should be at an acceptable level prior to

implant surgery, maintained during the procedure and also following the surgery in order to achieve a successful osseointegration . This
review article suggests guidelines for maintenance and care of dental implants. The initial assessment should begin by updating patient's
medical and dental histories. The clinician should evaluate the implant on the condition of the soft tissues, plaque index, clinical probing
depth, bleeding on probing, suppuration, presence of keratinized tissue, mobility , peri-implant radiography and occlusion. If the clinical
signs indicate the presence of peri-implantitis, radiography of the site is a requisite to confirm the diagnosis and appropriate treatment
measures should be followed.

INTRODUCTION

Although a high survival rate of osseointegrated dental implants is
well documented, several studies have reported that successfully
osseointegrated implants are susceptible to disease conditions that
may lead to a loss of the implant'.The aim of this paper is to brief
about the reasons of implant failure, types of implant associated
diseases, diagnosis, treatment and maintenance of osseointegrated
fixtures.

Permucosal seal of the soft tissue to an implant surface is the key
factor for the success of implants. Failure to achieve an adequate
seal will cause bacteria and their by-products to have a direct entry
into the bone surrounding the implant. Studies > have
demonstrated that sites of pre-existing infection can act as
reservoirs for the periopathogens and can spread to colonize the
implant, especially in patients with aggressive periodontitis . Other
high- risk patients are those with diabetes mellitus, cigarette
smokers and patients with poor plaque control .

Maintenance protocol should include regular evaluation of
implants and their surrounding tissues and prostheses; occlusal
examination; review and reinforcement of oral hygiene; removal of
plaque and calculus; treatment of disease and timely repair of
prostheses and institution of customized preventive measure®.
Following the restoration of an implant, patient should be re-
evaluated every 3 to 4 months at regular intervals during the first
year. During this period peri-implant tissues should be assessed and
the frequency of periodontal maintenance should be determined’.

Updating of Medical and Dental Histories

The implant assessment should begin by updating patient's
medical and dental histories. This step ensures that all conditions
and therapies undergone are known to the clinician, thereby
helping toidentify patientsin high-risk categories.

1) Clinical examination ofImplant:

a)Soft-Tissue Assessment: Assessment of soft tissue should include
inspecting for any visual signs of gingival inflammation such as
redness, swelling, alterations of contour and consistency, aberrant
gingivalform or the presence of fistulas.’

b)Plaque Index: Implant-specific plaque indices have been
described by Lindquist et al and Mombelli et al ".Few studies have
shown that bacterial adhesion is influenced by the surface
roughness of implant while others have demonstrated no
correlation between implant surface and the initiation of peri-
implantitis. Although there is conflicting evidence, caution is
advised for rough surface implants exposed in the mouth because
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of a potentially greater tendency for plaque accumulation.

c)Clinical Probing Depth: A successful implant allows the probe to
penetrate approximately 3mm® except in the case of a deeply
submerged implant where a rigid plastic probe is ideally used. The
peri-implant sulcus is probed with a blunt, straight periodontal
probe that allows the measurement of distance between the soft
tissue margin and a reference point on the implant to evaluate
hyperplasia or recession, bleeding and suppuration . Etter and
colleagues ' reported that the “healing of the epithelial attachment”
will be accomplished five days after clinical probing. Increase in
both clinical probing depth and bleeding on probing over time are
usually coupled with loss of attachmentand loss of bone and should
be viewed as signs of peri-implant disease.’

d)Bleeding on probing: In 1994 Lang et al demonstrated that
healthy peri-implant sites were characterized by the absence of
bleeding (0%), whereas increased BOP (67% and 91%, resp.) were
seen in both sites of peri-implantitis and peri-implant mucositis.
Gerber and colleagues’ demonstrated that a minimum of 0.15 N of
threshold pressure is required to avoid false-positive readings for
bleeding on probing around oralimplants.

e)Suppuration: Case reports have associated suppuration as an
indicator of initiation or progression of peri-implantitis and its
correlation has yetto be clearly identified "',

f)Presence of Keratinized Tissue: Studies show an association
between lack of keratinized tissue and slight bone loss, greater
accumulation of plaque, increased soft-tissue recession, increased
bleeding on probing and greater gingival inflammation. However,
few other studies reported no correlation between keratinized
tissue width and implant survival and hence it's intervention can
only be determined on a case-by-case evaluation.

g)Mobility: A sudden increase in implant mobility would reflect a
complete loss of osseointegration . Initial bone loss associated with
peri-implantitis is observed to be marginal in the form of infrabony
defects. Mobility should be assessed consistently ,either manually
or by automated methods such as Periotest dental measuring
instrument (Siemens, Bensheim, Germany) or the Ostell instrument
(Ostell, Gothenburg, Sweden)". Mobility may be masked if only one
implant in a multiunit splinted prosthesis is mobile. Hence, it has
been recommended that fixed, multiunit, retrievable implant-
retained prostheses be removed from time to time to assess
mobility, gingival health and hygiene status.”

h)Peri-implant radiography: The distance from implant shoulder
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to the alveolar bone crest is a reliable parameter to determine the
standardization of radiographs . The stable landmark taken for the
assessment of fixture is the implant shoulder in a one step implant
system and the apical part of cylindrical implants in a two step
submerged implants “. A mean bone loss of 1.5 mm is generally
seen in the first year following the placement of implant-prosthesis
afterwhich amean vertical bone loss of 0.1 mmoccursannually .

i)Evaluation of occlusion:

Excessive occlusal forces results in problems such as abutment
screw loosening, implant failure and prosthetic failure. Implant
prosthesis should have a mild contact in centric occlusion and no
contact during lateral movements '° . Parafunctional habits should
be documented and treated, as such excessive concentrated force
canresultinrapid and substantial peri-implant bone loss.

1) Diagnosis:
a) Healthy :If there are no clinical signs of inflammation then the
patient'simplants are classified as healthy

b) Implant Mucositis: Implant Mucositis is defined as a localized
inflammatory lesion within the soft tissue, without progressive loss
of bone, apart from the original 0.2-2.0 mm cratering that occurs
shortly after abutment connection around some osseointegrated
implants. Mucositis can be identified clinically by redness and the
presence of bleeding with a gentle probing pressure <0.15N.

c)Peri-implantitis : Peri-implantitis is characterized by a localized
inflammatory lesion that includes loss of bone around an
osseointegrated implant. In cases of peri-implantitis, the mucosal
lesionis frequently associated with pus orincreased clinical depth of
probing along with bleeding and loss of supporting marginal bone
beyondtheoriginal boneloss.

111) Treatment

A)Home Care:

1. Manual tooth brushes- A medium sized short head soft tooth
brush with bristles made of synthetic material and of rounded
ends are recommended as implants are more sensitive in terms
of erosion through mechanical force . A modified bass
technique of tooth brushingis to be followed ".

2. Mechanical tooth brushes- Automated mechanical tooth
brushes are superior to manual brushes as these devices may
have rotary, reciprocating or sonic action ” and aid in better
plaqueremoval.

3. Dental floss - Super-floss is an excellent aide for all types of
implants. Gentle insertion and motion is advised to prevent
trauma to the adjacent tissue. Woven flosses with threaders
facilitate to cleanse larger embrassure spaces and under
connector bars “.Yarns are a cost-effective alternative but are
not used on rough surfaces or around restorations as there is
the possibility of retention of fibers. They are available in
different widths and are used in a “shoe-shine rag” fashion
around theimplant post.

4. Interproximal brushes-These are available in various shapes
and with interchangeable tips. These brushes have an exposed
tip of metal wire that may scratch the titanium surface of the
abutment if an excess pressure is exerted or if the brushes are
worn. A plastic coated wire brush is recommended to avoid
such scratches.

B)Professional maintenance

1. Scaling and Root planing : Professional maintenance includes
removing both hard and soft deposits using plastic scalers.
Some plastic instruments are extremely flexible and can be
difficult to remove calculus from implant surfaces. Plastic
instruments that are reinforced with graphite are more rigid
and can be sharpened .Traditional stainless steel, titanium
,gold-tipped instruments and ultrasonic tips seem to
significantly scratch the surface of implant and can facilitate
biofilm growth™”. Recent studies have shown that newly
developed plastic-covered” and novel metallic copper alloy

ultrasonic scaler tips have minimal damage on the titanium
surface ofimplants.

2. Occlusal Adjustment:Traumatic occlusion is a potential reason
for the breakdown of bone around an implant **and cause bone
resorption around implants with 180 um of excess
suprastructure height, even in the absence of inflammation in
the peri-implant tissue”. During the evaluation of occlusion,
shim stock should be held only with tightly clenched teeth so as
to avoid excessive occlusal loading of implants.For fixed
restorations, light centric contacts and eliminating noncentric
interferenceisrecommended.

3. Locally Applied Chemotherapeutics : Mechanical
debridement along with the application of chlorhexidine may
be beneficial for patients with peri-implant mucositis so as to
reduce plaque, inflammation and probing depth and to achieve
clinical attachment level®. Arestin Atridox, PerioChip, or
Dentomycin or a subgingival irrigation with an antiseptic agent
such as peroxide, chlorhexidine with a plastic irrigation tip may
aid to slow or reverse the inflammation *. A cannula with a
nonmetallic rounded tip with side escape portals can be used
and care should be taken while inserting it to the base of
implant sulcus to prevent fluid distention into surrounding
tissues and also to avoid gouging the surface . Treatment of
peri-implantitis is advocated using local administration of
Arestin [minocycline hydrochloride microspheres 1 mg (Ora-
Pharma, Horsham, PA)]” and has led to slight improvements in
clinicaland microbiological parameters for up to 12 months.”

4. Laser therapy: Erbium-doped yttrium aluminum garnet
(Er:YAG) laser therapy or the application of air abrasives™ or
diode laser irradiation™ has been suggested as methods to
decontaminate the implant surface but only limited data is
available that any of these methods improve clinical conditions
in cases of peri-implantitis.

5. Surgical treatment : Surgical interventions used to treat peri-
implantitis include resection associated with implantoplasty”
or regenerative therapy™. Surface decontamination is essential
during the treatment of peri-implantitis, but alone will not lead
to substantial re-osseointegration of a previously
contaminated implant surface .

PlaquesBOP

Table 1: Treatment protocol for peri-implant infection by
Mombelliand Lang

CONCLUSION

The long-term success of implants and a predictable replacement
for natural teeth can be ensured through a regular assessment of
patient’s general and oral health, professional implant maintenance
protocol and by advising the patient to follow diligent care athome.
Clinicians must take care of identifying and treating implant
mucositis lesions at an early stage , as this condition can often
progress to peri-implantitis®.

REFERENCES
1) Tonetti M.Riskfactors for osseodisintegration. Periodontol 2000 1998;17:55-62.

66 " GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS



VOLUME-8, ISSUE-1, JANUARY-2019 « PRINT ISSN No 2277 -

2)  Papaioannou W, Quirynen M, Van Steenberghe D. The influence of periodontitis on
the subgingival flora around implants in partially edentulous patients. Clin Oral
Implants Res. 1996;7(4):405-9.

3)  Serino G, Strom C. Peri-implantitis in partially edentulous patients: association with
inadequate plaque control.Clin Oral Implants Res. 2009;20(2):169-74.Epub 2008 Dec 1.

4)  Cohen RE; Research, Science and Therapy Committee, American Academy of
Periodontology. Position paper: Periodontal Maintenance. J Periodontol.
2003;74(9):1395-401.

5)  Schumaker ND, Metcalf BT, Toscano NT, Holtzclaw DJ. Periodontal and periimplant
maintenance: a critical factor in long-term treatment success. Compendium Contin
EducDent.2009;30(7):388-90, 392, 394, passim; quiz407,418.

6)  Lindhe J, Meyle J; Group D of European Workshop on Periodontology. Peri-implant
diseases: Consensus Report of the Sixth European Workshop on Periodontology. J
Clin Periodontol.2008;35(8 Suppl):282-5.

7)  O'Leary TJ, Drake RB, Naylor JE. The plaque control record. J Periodontol.
1972;43(1):38.

8)  Mombelli A, Lang NP. The diagnosis and treatment of periimplantitis. Periodontol
20001998;17:63-76.

9)  Gerber JA, Tan WC, Balmer TE, Salvi GE, Lang NP. Bleeding on probing and pocket
probing depth in relation to probing pressure and mucosal health around oral
implants.Clin Oral Impl Res. 2009;20(1):75-8.

10) Etter TH, Hakanson I, Lang NP, Trejo PM, Caffesse RG. Healing after standardized
clinical probing of the perlimplant soft tissue seal: a histomorphometric study in
dogs. Clin Oral Implants Res. 2002,13(6):571-80.

11) Lang NP, Berglundh T, Heitz-Mayfield LJ, Pjetursson BE, Salvi GE, Sanz M. Consensus
statements and recommended clinical procedures regarding implant survival and
complications.IntJ Oral Maxillofac Implants 2004; 19:150-154.

12) Bouri AJr, Bissada N, Al-Zahrani MS, Fadoul F, Nounen I. Width of keratinized gingiva
and the health status of the supporting tissues around dental implants. Int J Oral
Maxillofac Implants. 2008;23(2):323-6.

13) HumphreyS.Implant maintenance. Dent Clin North Am.2006;50(3):463-78.

14) Salvi GE, Lang NP. Diagnosic parameters for monitoring peri-implant conditions. Int J
Oral Maxillofac Implants 2004; 19:116-127.

15) Adell R, Lekholm U, Rockler B, Branemark PI. A 15-year study of osseointegrated
implantsin the treatment of the edentulous jaw. IntJ Oral Surg 1981; 10:387-416.

16) Miyata T, Kobayashi Y, Araki H, Motomura Y, Shin K. The influence of controlled

occlusal overload on peri-implant tissue:a histologic study in monkeys. Int J Oral

Maxillofac Implants 1998; 13:677-683

Silverstein L, Kurtzman G. Oral hygiene and maintenance of dental implants.

Dentistry Today. 2006; 25(3):70.

18) R. E. Goldstein and K. J. Nimmons, “The expanding esthetic practice: implant
maintenance—part 2," Contemporary Esthetics & Restorative Practice, pp. 2-25,
2005.

19) Duarte PM, Reis AF, de Freitas PM, Ota-Tsuzuki C. Bacterial adhesion on smooth and
rough titanium surfaces after treatment with different instruments. J Periodontol.
2009;80(11):1824-32.

20) Cross-Poline GN, Shaklee RL, Stach DJ. Effect of implant cur—ettes on titanium
implantsurfaces. AmerJDent.1997;10(1):41-5.

21) Mann M, Parmar D, Walmsley AD, Lea SC. Effect of plastic-covered ultrasonic scalers
on titanium implant surfaces. Clin Oral Implants Res. 2012;23(1):76-82. doi:
10.1111/1.1600-0501.2011.02186.x. Epub 2011 Apr 13.

22) MiyataT, Kobayashi Y, Araki H, Ohto T, Shin K. The influ—ence of controlled occlusal
overload on peri-implant tissue. Part 3: A histological study in monkeys. Int J Oral
Maxillofac Implants 2000;15(3):425-31.

23) Miyata T, Kobayashi Y, Araki H, Ohto T, Shin K. The influ=ence of controlled occlusal
overload on peri-implant tissue. Part4: A histologic study in monkeys. Int J Oral
Maxillofac Implants 2002;17(3):384-90.

24) Porras R, Anderson GB, Caffesse R, Narendran S, Trejo PM. Clinical response to 2
different therapeutic regimens to treat peri-implant mucositis. J Periodontol.
2002;73(10):1118-25.

25) J. B. Suzuki, C. E. Misch, D. Bronstein, and L. D. T. Mortilla, “Maintenance of dental
implants: implant quality of health scale,”in Contemporary Implant Dentistry, C. E.
Misch, Ed.,Chapter42, pp. 1073-1085, Mosby, Elsevier, 3rd edition, 2007

26) R. E. Goldstein and K. J. Nimmons, “The expanding esthetic practice: implant
maintenance —part 1," Contemporary Esthetics & Restorative Practice, pp. 12-13,
2005.

27) Persson GR, Salvi GE, Heitz-Mayfield LJ, Lang NP. Antimicrobial therapy using a local
drug delivery system (Arestin) in the treatment of peri-implantitis. I. Microbiological
outcomes. Clin Oral Implants Res. 2006;17(4):386-93.

28) Salvi GE, Persson GR, Heitz-Mayfield LJ, Frei M, Lang NP.. Adjunctive local antibiotic
therapy in the treatment of peri-implantitis II: clinical and radiographic outcomes.
Clin Oral Implant Res.2007;18(3):281-5. Epub 2007 Mar 12.

29) Renvert S, Lindahl C, Roos Jansaker AM, Persson GR. Treatment of peri-implantitis
using an Er:YAG laser or an air-abrasive device: a randomized clinical trial. J Clin
Periodontol. 2011;38(1):65-73. doi: 10.1111/j.1600-051X.2010.01646.x. Epub 2010
Nov 22.

30) Keisler M, Kohnen W, Marinello C, Schoof J, Langnay E, Jansen B, et al. Antimicrobial
efficacy of semiconductor laser irradiation on implant surfaces. Int J Oral Maxillofac
Implants.2003;18(5):706-11.

31) Romeo E, Ghisolfi M, Murgolo N, Chiapasco M, Lops D, Vogel G. Therapy of peri-
implantitis with resective surgery. A 3-year clinical trial on rough screw-shaped oral
implants. Part|: clinical outcome. Clin Oral Implant Res. 2005;16(1):9-18.

32) Roos-Jansaker AM, Lindahl C, Persson GR, Renvert S. Long-term stability of surgical
bone regenerative procedures of peri-implantitis lesions in a prospective case-
control study over 3 years. J Clin Periodontol. 2011;38(6):590-7. doi: 10.1111/j.1600-
051X.2011.01729.x.Epub 2011 Apr13.

33). Renvert S, Polyzois |, Maguire R. Re-osseointegration on previously contamined
surfaces:a systematic review. Clin Oral Implants Res. 2009,20(Suppl 4):216-27.

34). Berglundh T, Gotfredsen K, Zitzmann NU, Lang NP, Lindhe J. Spontaneous
progression of ligature induced peri-implantitis atimplants with different roughness:
an experimental study in dogs. Clin Oral Implants Res. 2007;18(5):655-61. Epub 2007
Jun30.

17

GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS = 67



