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Introduction
The goal of periodontal therapy is the maintenance of the dentition, and/or implant replacements, in a state of health, comfort, function, and esthetics for the duration of a patient’s life.  Periodontitis is a chronic inflammatory disease which requires lifelong management.  Long-term studies on the success of periodontal therapy demonstrate that a well planned and executed periodontal treatment plan is effective in controlling disease progression and preserving the dentition in the majority of patients.1, 2, 3  Without tightly controlled life-long periodontal maintenance (PM), benefits of therapy are often lost, allowing the recurrence of disease activity, further loss of periodontal tissues and tooth mortality.1,2,4,5  Recently, increased emphasis has been placed on the control of periodontal inflammation, with the discovery of its role as a risk factor for several chronic systemic diseases.6
Goals of periodontal maintenance
The primary etiology of periodontal diseases is pathogenic bacterial plaque in a susceptible host.  PM is aimed at minimizing bacterial plaque in order to limit the likelihood of further disease activity resulting in continued periodontal attachment loss. PM allows for close monitoring, so that if periodontal disease recurrence or other oral health problems should occur, early intervention can be provided. 
The goals of PM are:7
1.  To minimize the recurrence and progression of periodontal disease in patients who have been previously treated for gingivitis and periodontitis.
2.  To reduce the incidence of tooth loss by monitoring the dentition and any prosthetic replacements of the natural teeth.

3.  To increase the probability of locating and treating, in a timely manner, other diseases or conditions found within the oral cavity.

Types of periodontal maintenance
PM programs may be prescribed for several different scenarios.  Patients may enter PM to reduce the risk of disease, after completion of non-surgical therapy, after completion of surgical therapy, or to reduce disease progression when definitive treatment cannot be rendered.  

For this reason, PM has been divided into 4 types. 8 

1. Preventive PM – intended to prevent inception of disease in those who do not currently have periodontal pathology.  
2. Trial PM – intended to maintain borderline periodontal conditions and to assess over time any progression of disease and the need for further treatment. (Example: Borderline pocket depths or furcation defects, inadequate gingiva, or gingival architectural defects.)
3.  Compromise PM – intended to slow disease progression in a patient who would benefit from corrective treatment, but is not a surgical candidate due to health, economics, inadequate oral hygiene, or other considerations.  This may also include situations where periodontal defects persist after attempts at corrective therapy.  (Example: A moderate chronic periodontitis patient who is deploying in one month to a remote location without periodontal specialty support.)
4. Post-treatment PM - designed to prevent recurrence of disease after successful corrective therapy.  This type of PM is the most commonly prescribed.  (Example: A localized aggressive periodontitis patient successfully treated with scaling and root planing, antibiotic therapy and regenerative surgical therapy.)
Frequency of periodontal maintenance

Soon after the bacterial oral biofilm is disturbed by plaque removal, it begins to reform.  Over time the plaque becomes increasingly complex and gingival inflammation emerges.9  Bacterial repopulation after scaling and root planing in chronic periodontitis patients has been studied.  While this bacterial reorganization is variable between patients, it may be seen as early as 42 days.10   However, in most patients the return to near-baseline bacterial levels occurs by 3-6 months. 11   Based on these studies the often used PM interval of “every 3 months” for susceptible patients is selected.  While a 3 month interval is appropriate for many patients, PM needs to be tailored to each patient’s level of disease activity and their ability and willingness to perform adequate oral hygiene.  Patients who demonstrate persistent gingival inflammation, increasing probing depths, calculus formation and poor plaque control may require more frequent PM visits.  Conversely, for patients who demonstrate excellent plaque control, healthy gingiva and stable probing depths, lengthening of the PM interval may be appropriate.  Bleeding on probing has been proposed as one method for determining the PM interval.  One study followed treated chronic periodontitis patients on PM over 4 years.12  It was found that bleeding on probing at more than 16% of sites was associated with increased attachment loss, while bleeding on probing at less than 10% of sites was not.  Based on these findings, it was suggested that the PM interval can be shortened or lengthened, depending on the percentage of bleeding sites found at each PM visit.  This allows an evidence-based approach to determining recall intervals for PM patients.  

Maintenance visits

PM visits should include an update of the medical and dental histories, thorough extraoral and intraoral exams to include oral cancer screening, periodontal and implant re-evaluation, radiographic review, removal of supra and sub-gingival bacterial plaque and calculus, selective root planing, implant debridement, if indicated, polishing, if necessary, and a review of the patient’s oral hygiene efficacy.8  A typical appointment should take no longer than 60 minutes, with at least 25% of the time devoted to mechanical debridement.  If signs of persistent disease activity are evident at the PM visit, such as persistent gingival inflammation, bleeding on probing, and/or increasing probing depths, steps should be taken to address these findings in order to maintain health.  The use of adjunctive treatments, such as locally delivered antibiotics, host modulation therapy (low-dose doxycycline), subgingival irrigation, or prescription mouth rinses may assist in controlling signs of persistent disease.  A follow-up reevaluation should always be completed to evaluate the success of interventions.  If unsuccessful, providers should retreat the patient within their clinical competency and experience level, or refer the patient to a periodontist as outlined by the American Academy of Periodontology Guidelines for the Management of Patients with Periodontal Diseases.13
Compliance with periodontal maintenance
Compliance with prescribed PM is often a challenge. A survey of compliance rates in a private practice setting found that only 16% of patients were totally compliant with PM, 32% of patients never returned for PM, and the remaining 52% were erratic with compliance.14  This same author later found that compliance could be improved two-fold by several methods, including sending out reminder cards and allowing patients to schedule far in advance.15  Since compliance with PM is so critical to the long-term success of periodontal therapy, the importance of PM must be emphasized to the patient at the onset of treatment by all dental providers.
Maintenance and dental implants
While dental implants have been shown to be successful in patients with severe periodontitis, several researchers have demonstrated that the bacterial profile around implants is similar to the patient’s natural teeth.16,17  Peri-implantitis, as defined by inflammation and bone loss around dental implants, can result in patients with poor oral hygiene who are susceptible to periodontal diseases.  Careful evaluation of dental implants at each PM visit should be performed.  Dental implants demonstrating deep pocket depths, inflammation, loose restorations and/or abutments, or bleeding on probing should receive further evaluation, mechanical debridement, and possibly local delivery of antimicrobials and/or surgical therapy.18  Probing and mechanical therapy around dental implants requires the use of special instruments to avoid damaging the implant surface.  Every clinic should have available a set of plastic, graphite, or titanium probes and scalers so that proper instrumentation can be performed.

Maintenance and periodontal medicine

Recent studies support the relationship between periodontal diseases and several systemic diseases and conditions through chronic inflammatory mediators.19  These conditions include cardiovascular disease, stroke, chronic obstructive pulmonary disease, pre-term low birth weight babies and control of blood glucose in diabetic patients.  Many of these systemic diseases are chronic and develop as a result of constant circulation of low-grade inflammatory cytokines and acute phase proteins, such as IL-1B, TNF-a and C-reactive protein, which have been shown to be increased by periodontal inflammation.6 The role of lifelong PM is important not only in achieving periodontal health, but also in minimizing these risk factors for systemic diseases.
Summary
Periodontal treatment success, including both non-surgical and surgical therapy, is dependent on appropriate periodontal maintenance therapy.  This maintenance also applies to dental implants, as they have been shown to be susceptible to peri-implant disease.  In addition, long-term control of periodontal inflammation may reduce the risk of several systemic diseases and conditions.  Performing proper PM in a military setting can be very challenging.  The frequent worldwide movement of our patients makes close control of a PM regimen difficult, and discontinuity of care a reality.  It is the responsibility of military dental providers to evaluate each patient’s dental history and prescribe appropriate periodontal maintenance care, reminding the patient of the importance of maintenance in preventing periodontal disease progression.
References

1. Hirschfeld L, Wasserman B. A long-term survey of tooth loss in 600 treated periodontal patients. J Periodontol. 1978 May;49(5):225-37.
2. Becker W, Becker BE, Berg LE. Periodontal treatment without maintenance. A retrospective study in 44 patients. J Periodontol. 1984 Sep;55(9):505-9.
3. Lindhe J, Nyman S. Long-term maintenance of patients treated for advanced periodontal disease. J Clin Periodontol. 1984 Sep;11(8):504-14.
4. Axelsson P, Lindhe J. The significance of maintenance care in the treatment of periodontal disease. J Clin Periodontol. 1981 Aug;8(4):281-94.
5. Nyman S, Lindhe J, Rosling B. Periodontal surgery in plaque-infected dentitions. J Clin Periodontol. 1977 Nov;4(4):240-9.

6. Loos BG. Systemic markers of inflammation in periodontitis. J Periodontol. 2005 Nov;76(11 Suppl):2106-15.

7. Cohen RE. AAP Position Paper: Periodontal Maintenance. J Periodontol. 2003 Sep;74(9):1395-401.
8. Schallhorn RG, Snider LE. . Periodontal maintenance therapy. J Am Dent Assoc. 1981 Aug;103(2):227-31.

9. Loe H, Theilade E, Jensen SB. Experimental gingivitis in man. J Periodontol. 1965 May-Jun;36:177-87.
10. Mousques T, Listgarten MA, Phillips RW. Effect of scaling and root planing on the composition of the human subgingival microbial flora. J Periodontal Res. 1980 Mar;15(2):144-51.
11. Slots J, Mashimo P, Levine MJ, Genco RJ. Periodontal therapy in humans. I. Microbiological and clinical effects of a single course of periodontal scaling and root planing, and of adjunctive tetracycline therapy. J Periodontol. 1979 Oct;50(10):495-509.
12. Lang NP, Joss A, Orsanic T, Gusberti FA, Siegrist BE. Bleeding on probing. A predictor for the progression of periodontal disease? J Clin Periodontol. 1986 Jul;13(6):590-6.
13. AAP Guidelines for the management of patients with periodontal diseases. 2006 Sep;77(9).

14. Wilson TG Jr. Compliance. A review of the literature with possible applications to periodontics. J Periodontol. 1987 Oct;58(10):706-14.
15. Wilson TG Jr, Hale S, Temple R.  The results of efforts to improve compliance with supportive periodontal treatment in a private practice. J Periodontol. 1993 Apr;64(4):311-4.
16. Nevins M, Langer B. The successful use of osseointegrated implants for the treatment of the recalcitrant periodontal patient. J Periodontol. 1995 Feb;66(2):150-7.
17. Quirynen M, Listgarten MA. Distribution of bacterial morphotypes around natural teeth and titanium implants ad modum Branemark. Clin Oral Implants Res. 1990 Dec;1(1):8-12.
18. Lang NP, Wilson TG, Corbet EF. Biological complications with dental implants: their prevention, diagnosis and treatment. Clin Oral Implants Res. 2000;11 Suppl 1:146-55.
19. Scannapieco FA. Systemic effects of periodontal diseases. Dent Clin North Am. 2005 Jul;49(3):533-50.
Lieutenant Shumaker is a 2nd year resident in Periodontology, Naval Postgraduate Dental School, National Naval Medical Center; Bethesda, MD.  Commander Opilka is a Staff Periodontist and a Diplomate of the American Board of Periodontology, Naval Postgraduate Dental School, National Naval Medical Center; Bethesda, MD.
The views expressed in this article are those of the author and do not necessarily reflect the official policy or position of the Department of the Navy, Department of Defense, nor the U.S. Government
42
3

