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Abstract 
The therapeutic efforts for controlling periodontal diseases focus on the removal of dental biofilm from the 

affected lesion, as active treatment centers on non-surgical mechanical debridement with antimicrobial and 

sometimes anti-inflammatory adjuncts. The surgical therapy aims at gaining access to the lesion and correcting 

unfavorable gingival ⁄ osseous contours to achieve a periodontal architecture that will provide for more efficient 

oral hygiene and periodontal maintenance. In addition, recent advances in tissue engineering have provided an 

efficient means to regenerate ⁄ repair periodontal defects, based upon principles of guided tissue regeneration 

and utilization of growth factors ⁄ biologic mediators. A systematic review confirmed that patients who are seen 

at regular intervals for supportive periodontal therapy experience less attachment loss and lose fewer teeth 

Keywords: antimicrobial and anti-inflammatory treatment, periodontal surgical therapy, supportive 

periodontal therapy 

 

Introduction 

 

Historical overview  

Local mechanical debridement of the teeth 

and root surfaces has been advocated for 

centuries as a treatment for diseases of the 

periodontium, with descriptions of 

calculus removal being found in the 

ancient writings of almost all known 

civilizations. Various other therapies such 

as cauterization using thermal or chemical 

agents, use of astringents on the soft and 

hard tissues, as well as soft-tissue removal 

using curettes or surgical blades have been 

advocated at various times and in various 

cultures as treatments for periodontal 

diseases [1-3]. Scientific and technical 

progress in the 19th and 20th centuries, 

including better understanding of the 

histopathology of the disease and its 

microbial etiology, as well as the 

development of radiography, local 

anesthesia and analgesia, made diagnosis 

and treatment of periodontal diseases more 

standardized although not truly cause-

related. After the seminal work by Loe et 

al.[4] demonstrating the cause and effect 

relationship between bacterial plaque ⁄ 

biofilms and gingival inflammation, the 

second half of the 20th century saw an 

explosion of research on cause-related 

therapy for gingivitis and the most 

common phenotypes of periodontitis. 

These centered on mechanical and 

chemical methods to attack the microbial 

origins of disease. Later observations of 

differential host susceptibility to disease 

[5]  and the discovery of molecular 

mechanisms of tissue destruction in the 

periodontium[6] suggested anti-

inflammatory or host modulation 

approaches as potential means to address 

periodontal syndromes.[7] Today it is 

universally agreed that effective 
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periodontal therapy for plaque-related 

disease requires elimination of 

inflammation through re-establishment of 

a biologically acceptable clean root 

surface. Current therapeutic approaches all 

aim to achieve that end with minimal 

removal of cementum. Antimicrobials and 

host-modulating agents may be used as 

adjuncts to this basic and arguably ancient 

mechanical approach to therapy. How, 

when and why these approaches fit into 

therapy is discussed below in the context 

of treatment sequence, with emphasis on 

the most common form of disease: chronic 

periodontitis. 

 

Systemic and acute phases of treatment  

General guidelines for dental treatment 

planning have been published[8]  based on 

five treatment phases: systemic, acute, 

cause-related, surgical corrective and 

maintenance (Table 1). The systemic 

treatment phase is concerned with 

prevention of treatment complications, 

particularly in subjects in whom 

periodontitis is associated with systemic 

disease, as well as with protection against 

disease transmission.  

Another goal of the systemic phase is to 

optimize treatment outcomes by 

addressing important subject-based risk 

factors, such as smoking [9] and 

diabetes.[10,11] Although the systemic 

treatment phase is crucial in many 

periodontal disease phenotypes, the acute 

treatment phase is usually only 

implemented for symptomatic forms of 

periodontal disease, such as necrotizing 

periodontal diseases, abscesses of the 

periodontium, and sometimes in cases of 

periodontitis associated with endodontic 

lesions. In acute situations, the systemic 

treatment phase may be abbreviated, but 

cannot be ignored. For such situations, 

control of pain and infection is paramount. 

Basic treatment approaches for some 

common acute periodontal conditions. As 

the majority of gingivitis and tissue-

destructive periodontal diseases are non 

painful, most of the treatment for these 

conditions occurs in the context of overall 

restoration of oral health during the active 

treatment phases.  

 

Active treatment and maintenance  

Periodontal treatment is often divided into 

disease control, surgical and maintenance 

phases. While variations in the therapeutic 

approach are necessary for different forms 

of periodontal disease, these three phases 

are generally applicable to asymptomatic 

periodontitis patients. The disease control 

phase has also been termed the initial or 

cause-related phase of treatment because it 

is primarily focused on elimination of 

pathogenic subgingival biofilms as well as 

removal of factors that promote biofilm 

formation and subsequent destructive 

inflammation.  

For plaque induced gingivitis, the 

treatment centers on professional and 

personal plaque removal, with proper 

training in needs-related oral hygiene 

measures being critical. Antiseptics can 

also play a role in reducing plaque and 

gingivitis. For non-plaque-induced 

gingivitis, it is important to identify the 

source of inflammation and reduce or 

eliminate it whenever possible. Common 

treatment approaches for chronic and 

aggressive periodontitis, in which tissue 

destruction has occurred.  

In each case, active treatment centers on 

disruption of the pathogenic biofilm by 

non-surgical mechanical debridement 

using antimicrobial and sometimes anti-

inflammatory adjuncts, and, as with all 

biofilm mediated oral disease, patient-

specific instruction in daily plaque 

removal 
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Table 1. Guidelines for sequencing the treatment for periodontal patients. Modified and 

reproduced with permission from [8] 

I  Systemic phase 

 A Consultation with patients physician 

 B Pre-medication 

 C Stress ⁄ fear management 

 D Any necessary treatment considerations for systemic disease 

II  Acute phase 

 A Emergency treatment for pain and infection 

 B Addressing the urgent chief complaint 

III  Cause-related phase 

 A Oral hygiene education, patient motivation and risk assessment 

 B Mutual goal-setting for acceptable outcomes ⁄ end points of therapy  

i: Implementation of strategies for risk reduction 

 C Excavation of deep carious lesions i: Determine restorability  

 D Extraction of hopeless teeth along with non-surgical periodontal debridement 

 E Removal of plaque retentive factors 

 F Necessary endodontic and occlusal therapy  

 G Post-treatment re-evaluation i: Objective assessment of endpoints of therapy 

IV  Surgical corrective phase 

 A Resective ⁄ regenerative and implant surgical procedures 

 B Post-surgical re-evaluation i: Objective assessment of endpoints of therapy 

 C Definitive prosthodontic restoration  

V  Maintenance phase 

 A Periodic professional supportive care  

 B Reinforcement of oral hygiene instruction and motivation  

 C Annual multi-pronged periodontal stability and risk re-assessment  

 D Comprehensive professional supra- and subgingival plaque removal 

 E Radiographic updates and therapeutic interventions (as needed) 

 

Success in the cause-related phase is 

achieved when disease progression is 

halted or significantly reduced, as 

determined by measurements taken upon 

re-evaluation. Important clinical 

benchmarks for assessment of treatment 

success include reduction in bleeding on 

probing and probing depth, together with 

gains in clinical attachment levels and 

optimization of needs-related plaque 

control. There is insufficient evidence to 

support the utility of microbial diagnostics 

as a tool in the management of chronic 

periodontitis, although microbial 

assessment may play a useful role in 

guiding therapy for aggressive 

periodontitis and phenotypes of disease 

that are non-responsive to conventional 

therapy [12]. 

The surgical ⁄ corrective phase of therapy 

is performed only after thorough re-

evaluation of initial therapy has suggested 

that residual infection ⁄ inflammation 

exists, and compliant patients are still at 

risk for disease progression.  

In the surgical phase of therapy, 

periodontal regeneration or resection may 

be attempted, depending on the bone and 

soft-tissue architecture. 

A combination of resective and 

regenerative procedures is often used at a 

single surgical site. However, surgical 

therapy is best avoided in patients whose 

plaque control is inadequate [13,14]  or 

who are heavy smokers.[15] 

The supportive or maintenance phase of 

therapy involves secondary prevention of 

periodontal disease. [16] Ideally, this 

phase is entered only after all signs of 
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disease have been eliminated or 

substantially reduced and the long-term 

stability of periodontal health is highly 

probable.  

A multi-pronged approach to regular 

reassessment of periodontal health during 

the supportive phase is critical to long-

term success in preventing disease 

recurrence[17]. Although absence of 

bleeding on probing is a useful indicator of 

health, [18] increasing pocket depth over 

time, or pockets deeper than 6 mm coupled 

with consistent bleeding on probing, are 

still the best predictors of disease 

progression. [19-21] These measures have 

been proven useful and are easy to record, 

and so have become important clinically. 

[22] Offenbacher et al.[23,24] proposed 

what they call the biofilm–gingival 

interface classification, based on classic 

clinical disease markers coupled with 

microbial and host molecular markers for 

disease, to describe different biological 

phenotypes of periodontitis.  

The molecular markers may turn out to be 

useful adjuncts to the standard clinical 

markers of probing depth and bleeding on 

probing. Efforts continue in the hope of 

developing salivaor crevicular fluid-based 

diagnostic systems that may help to 

distinguish between health and disease 

based on microbial or host inflammatory 

markers. [25] As yet, no system is in wide 

use, perhaps due to the fact that detailed 

multi-pronged clinical observations 

continue to be very effective.  

 

I. Non-surgical cause-related 

treatment  

Plaque control  

The first step in treatment of any form of 

periodontitis is training the patient in 

proper plaque removal. Although effective 

oral hygiene provides limited but positive 

changes in signs of disease, such as 

reductions in probing depths and bleeding 

on probing, [26-29] optimal daily plaque 

control is the most important determinant 

for long-term success in periodontal 

therapy, [30,31] 

A systematic review on the effects of a 

prophylaxis combined with a single 

episode of oral hygiene instruction 

emphasizing use of a manual toothbrush 

demonstrated a small but consistent 

reduction in gingivitis, even though it was 

clear that plaque reduction in these studies 

was not optimal. [32] 

More focused training in needs-related 

plaque removal, such as flossing, the use 

of wood sticks or other interdental hygiene 

aids, can be extremely effective in 

reducing disease long-term when 

combined with regular professional 

mechanical cleaning. [31-35] 

Combining interdental plaque removal 

with an already existing habit of 

toothbrushing has been strongly 

advocated. Powered toothbrushes have 

been shown in systematic reviews to 

provide a modest additional short-term 

benefit over manual toothbrushing. [36,37] 

Compliance is an issue over the long-term, 

and even the best powered brushes have 

yet to demonstrate clinically relevant 

proximal plaque removal. It is clear that 

repeated instruction and motivation on 

interdental cleaning by any means is 

necessary for long-term success, 

particularly in the high-risk posterior teeth. 

When interproximal soft tissue has 

receded, use of interdental brushes is of 

particular value. [38,39] 

 

Removing plaque-retentive factors  

The removal of plaque-retentive factors as 

part of initial periodontal therapy is clearly 

important. Multiple retrospective cross-

sectional studies as well as short term 

longitudinal studies have confirmed the 

negative microbiological and clinical 

effects of subgingival and otherwise non-

ideal restoration margins. [40] 

Scaling and root planing  

Mechanical root cleaning as a treatment 

for periodontitis has been advocated for 

centuries, and scaling and root planing is 
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still the gold standard treatment for chronic 

periodontitis. This cause-related approach 

is aimed at removal of pathogenic 

biofilms, toxins and calculus, and re-

establishment of a biologically acceptable 

root surface. Shrinkage of the periodontal 

pocket occurs as a combination of soft 

tissue reattachment to the clean root 

surface and recession of the soft-tissue 

margin as a result of a decrease in the 

inflammatory infiltrate in the periodontal 

tissues. [26,27] 

Badersten et al. [27] proposed that, for 

non-molar teeth, there is no true threshold 

pocket depth where non-surgical 

periodontal therapy becomes ineffective. 

 However, others have suggested that the 

ability to adequately remove biofilm and 

calculus to achieve a biologically 

acceptable root surface depends on the 

depth of the pocket, the root anatomy, the 

instrumentation, the experience of the 

operator and the approach used. [41-46] 

When used properly, the powered 

instruments appear to remove less root 

structure. [47] 

 

Adjunctive treatments during initial-

phase therapy  

Systemic antibiotics Use of systemic 

antibiotics as an adjunct to scaling and root 

planing has become the standard of care in 

aggressive and non-responsive forms of 

periodontitis. However, the decision to use 

a systemic antibiotic must be made based 

on the patients medical and dental history. 

Performing microbial culture and 

obtaining antibiotic sensitivity data are 

recommended.[48] 

Systemic antimicrobials have also shown 

some benefit with regard to clinical 

attachment level gains in short-term 

treatment studies of chronic and aggressive 

periodontitis, with the benefit being more 

pronounced in deeper sites. [49,50] 

However, as mechanical treatment alone is 

quite often effective, and development of 

antibiotic-resistant bacterial strains is a 

growing problem, widespread use of such 

adjunctive therapy for chronic 

periodontitis cannot be justified. [49, 51] 

Many systemic antimicrobials and 

combinations of agents were tested in 

clinical 

trials, with tetracyclines, metronidazole 

and combinations of metronidazole with 

amoxicillin being most frequently 

reported. [49] 

Systemic use of antibiotics as an adjunct to 

non-surgical periodontal therapy may have 

at least a short-term positive effect on 

systemic levels of inflammation,[52] and 

on glycemic control in diabetics.  

 

Local antimicrobial treatment  

The delivery of high levels of 

antimicrobial directly to the disease site 

has advantages over systemic antibiotics, 

including fewer side-effects and non-

compliance issues.  

By and large, systems showing ease of use, 

consistent retention at the site of 

placement, and slow, steady release of 

high concentrations of antimicrobial have 

become popular adjunctive therapies.  

 

Several large randomized, multi-center 

clinical trials have demonstrated modest 

short-term clinical benefits of 

antimicrobials as an adjunct to scaling and 

root planing. [53-56] 

Test agents with favorable 

pharmacodynamics included tetracycline 

fibers, chlorhexidine chips, minocycline 

microspheres and doxycycline gel.  

Their use in the initial stage of therapy has 

shown statistically significant 

improvements in probing depth reduction, 

and clinical attachment level gains in some 

cases.  

Currently, the most accepted indication for 

local antimicrobial treatment is in chronic 

periodontitis patients with isolated pockets 

of moderate disease that have not 

responded to mechanical therapy alone. 

[57] 

Recent trials using locally delivered 

minocycline microspheres as part of 
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intensive periodontal therapy demonstrated 

short-term alterations in several systemic 

inflammatory markers in addition to 

providing local clinical benefits that lasted 

for several months. [58] 

 

Host modulation modulating the 

inflammatory response 

The concept of modulating the 

inflammatory response as a way to reduce 

or prevent periodontal breakdown has been 

investigated since Golub et al. observed 

that minocycline inhibited collagenase 

activity in a germ-free rat model. [59] As 

periodontal bone and attachment loss are 

the result of destructive inflammation, it 

stands to reason that a reduction of the host 

response should provide a useful adjunct 

to typical mechanical and chemical 

antimicrobial approaches during disease 

control or maintenance phases of 

treatment. While studies of non-steroidal 

anti-inflammatory drugs, bisphosphonates, 

and most recently p38MAPK inhibitors, 

lipoxins and resolvins, have shown proof 

of concept, only low-dose doxycycline has 

obtained US Food and Drug 

Administration approval for treatment of 

periodontal disease. In several large, 

randomized multi-center clinical trials, 

investigators demonstrated modest clinical 

benefits with adjunctive low-dose 

doxycycline after scaling and root planing 

in subjects with moderate to severe 

generalized chronic periodontitis. [60- 62] 

In addition, a systematic review concluded 

that adjunctive use of low-dose 

doxycycline, together with non-surgical 

scaling and root planing, provided a 

statistically significant improvement over 

non-surgical therapy alone.[63] 

Moreover, compliance is always an issue 

when patients are required to take frequent 

medication for prolonged periods of time, 

and a modified version of low-dose 

doxycycline (40 mg everyday) was 

introduced in response to such issues. [64] 

Controversy remains regarding the effect 

of low-dose doxycycline in smokers. [65, 

66]. From a microbiological viewpoint, 

there is a growing body of evidence 

suggesting that the standard regimen low-

dose doxycycline (20 mg twice a day) has 

no detrimental effects on the commensal 

flora of the oral cavity or the 

gastrointestinal tract. [67] 

Host modulation therapeutic agents under 

development show promise, but a magic 

bullet isnt on the horizon[7, 68] 

Further advances in this area of therapy 

await better classification of diseases and 

identification of the multi-faceted 

molecular basis for the biofilm ⁄ host 

imbalances that produce destructive 

inflammation.  

A glimpse into the future was provided by 

the observation that use of resolvins, but 

not aspirin-triggered lipoxins, have a 

positive effect on human neutrophils from 

subjects with localized aggressive 

periodontitis, and that topical resolvins 

reverse periodontal inflammation in the 

rabbit periodontal disease mode. [69] 

Using these molecular approaches, we may 

finally begin to develop individualized 

therapies with predictable outcomes for 

various periodontal diseases.  

 

Full-mouth disinfection  

The concept of same-day full-mouth 

disinfection (antisepsis) was introduced 

in 1995 [70] as a potentially more effective 

non-surgical periodontal therapy than the 

conventional quadrant-by-quadrant scaling 

approach.  

Many follow-up studies have been 

performed, with varied results. [71-73] 

The idea of radically reducing the levels of 

bacterial pathogens from all intra-oral 

niches, including the gingival crevice and 

periodontal pockets, is conceptually sound.  

The reviewers concluded that full-mouth 

scaling and root planing with or without 

adjunctive antiseptics does not provide 

significant clinical benefit beyond 

conventional, staged debridement.  

It was concluded that any of the three 

treatment approaches are valid ways to 
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accomplish debridement in the cause-

related treatment phase for chronic 

periodontitis. [74] 

 

Lasers and Photodynamic therapy 

The use of laser light to disinfect the 

periodontal pocket more efficiently has 

been another area of intense research. 

[75,76] 

A recent review of the available evidence 

[77] concluded that results are 

inconsistent, and that the radiation 

parameters and techniques have not been 

reported in enough detail to make useful 

recommendations.  

According to Schwartz et al., [78] use of 

the Er-YAG laser as a monotherapy may 

be useful in the cause-related phase of 

therapy, as it appears to provide similar 

clinical outcomes to conventional 

mechanical debridement, but the evidence 

is weak.  

The technology appears to require more 

development and testing before it can be 

considered a substitute for classic 

mechanical debridement. [77] 

Photodynamic therapy is another 

technology of great potential.[79]. 

The essence of photodynamic therapy is to 

load bacteria with a photoreactive dye, 

such as toluidine blue, and subsequently 

expose the dye–bacteria complex to tissue-

penetrating light.  

The combination of dye and light energy 

leads to formation of singlet oxygen 

reactive species that can cause cell death. 

Photodynamic therapy could be an 

interesting adjunct to scaling and root 

planing, but this approach is still in 

development. [80,81] 

 

II. Surgical phase of treatment  

When therapeutic targets are not achieved 

following appropriate cause-related 

treatment, a surgical approach may be 

indicated. Several surgical procedures 

have been well documented as a means to 

gain access to facilitate instrumentation of 

the root surfaces, reducing pocket depths 

and restoring clinical attachment.  These 

surgical approaches have been utilized in 

treatment of periodontal disease for 

decades, and are broadly classified as 

access, resective or regenerative 

procedures.  

The pocket depth and bone architecture 

will dictate which surgical approach is 

indicated.  

There have been vigorous debates over the 

past century concerning the relative merits 

of surgical and non-surgical treatment for 

periodontitis. [3] 

In the 1980s, several groups published 

longitudinal clinical trials comparing 

scaling and root planing to various surgical 

procedures with or without osseous 

recontouring.  

In general, the non-surgical treatments 

compared reasonably well to more 

invasive approaches when surrogate 

outcomes, such as change in probing depth 

and clinical attachment level, were 

used.[13,82] 

 

Resective procedures  

Resective procedures are designed to 

reduce or eliminate periodontal probing 

depths and establish favorable gingival and 

osseous contours that will allow more 

efficient oral hygiene and periodontal 

maintenance. Two soft tissue resective 

procedures that have been employed in 

periodontal treatment for many years are 

gingivectomy and gingivoplasty. [83] 

Both have been shown to be effective for 

reducing probing depths and contouring 

enlarged gingival tissues. They are not 

indicated when access to or modification 

of underlying bone contours is necessary. 

As a result of the limitations of 

gingivectomy, use of mucogingival flaps 

became favored, and is more conducive to 

gaining access, pocket reduction and 

elimination of osseous defects.  

Mucogingival procedures  

A significant current focus is on improving 

oral–facial esthetics, creating an emphasis 

on mucogingival surgery to enhance the 
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periodontal gingival complex. A more 

appropriate and contemporary term for 

such surgery is periodontal plastic surgery. 

Periodontal plastic surgery is designed to 

correct the dimensions and amount of 

gingival tissue in the esthetic zone, provide 

root coverage lost due to soft tissue 

recession, preserve the bone height of an 

extraction socket, and perform ridge 

augmentation. [84] Supportive phase of 

treatment Following completion of active 

periodontal therapy, it is essential that a 

periodontal maintenance schedule be 

established. Studies have shown that tooth 

loss in periodontal patients is related to the 

frequency and quality of their maintenance 

care. [31] 

In addition, periodontal surgical therapy 

may fail in patients who are seen at 

infrequent maintenance intervals. [14] 

 

Resective mucogingival flaps described in 

the literature include apically positioned 

flaps with and without osseous re-

contouring. Studies have demonstrated that 

the effects of apically positioned flaps with 

and without osseous resection are 

predictable in terms of pocket reduction 

and long-term stability. Even back in the 

1950s, it was a concern that deeper pockets 

might leave a nidus for re-infection. 

Compared with non-surgical therapy, 

osseous resective and modified Widman 

surgical procedures result in a reduction of 

probing depths and clinical attachment 

gains for periods from one to 12 years. 

[82,85] When periodontal resective 

procedures are utilized in the treatment of 

Class II and III furcations, long term 

success is uncertain.   

Surgical techniques that have 

demonstrated long-term success in 

treatment of furcated teeth include root 

resection, [86] tooth hemisection and 

tunneling; [87] however, root caries is a 

frequently seen reason for failure. 

However, obtaining predictable 

regeneration is challenging.  

An early surgical modality that resulted in 

periodontal regeneration was the use of 

bone grafts for treating periodontal infra-

bony defects. This property is due to their 

osteogenic, osteoinductive and 

osteoconductive properties.  

However, alloplastic grafting materials 

such as tricalcium phosphate, [88] porous 

[89] and non-porous  [90] hydroxyapatite, 

xenografts and composites have been 

shown to have limited regenerative 

potential, and act mainly as a filler. [91] 

 

Guided tissue regeneration and biological 

agents  

The concept of selectively isolating the 

epithelium and gingival connective tissues 

by use of resorbable and non-resorbable 

barrier membranes [92-95] to allow re-

population of cells from the periodontal 

ligament, cementum and bone has led to 

clinical techniques described as guided 

tissue regeneration.  

Systematic reviews have confirmed the 

clinical benefits observed for bone grafting 

and ⁄ or guided tissue regeneration in both 

intra-bony defects and buccal Class II 

furcation involvements. [96] 

In addition, specific flap designs such as 

the modified papilla preservation 

technique [97] and the simplified papilla 

preservation technique in areas with 

narrow inter-dental papillae have improved 

regenerative results due to better flap 

adaptation, tension-free closure and wound 

stability post-surgically. [98] 

For technically demanding multi-tooth 

recession defects, use of a coronally 

positioned flap via a tunneling procedure is 

widespread. [99] As for any surgical 

approach, intensive post-operative care 

influences the outcomes of these 

regenerative procedures. Recent advances 

in understanding of the wound healing 

effects of growth factors and biological 

mediators, [100] such as platelet-derived 

growth factor-BB, insulin-like growth 

factor [101] enamel matrix derivative (e.g., 

Emdogain), [102] and bone morphogenetic 
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proteins on the periodontal tissues have 

given promise to the possibility of 

obtaining enhanced and predictable 

periodontal regeneration. [103]  

Studies utilizing growth factors and 

biological mediators have demonstrated 

significant improvement in clinical 

attachment and periodontal regeneration. 

[104] 

For confined (three-wall) intra-bony 

defects, there is robust evidence for the use 

of enamel matrix derivative in promoting 

tissue regeneration. [105] 

Much more research must be performed to 

assess the range of materials available and 

their most efficient and cost–effective 

application in various defect architectures.  

A systematic review of studies on root 

conditioning during surgical exposure 

suggested that such treatment does not 

result in any significant improvement in 

periodontal regeneration, and provides 

little clinical advantage other than removal 

of a smear layer.[106]  

A systematic review confirmed that 

patients who are seen at regular intervals 

for supportive periodontal therapy 

experience less attachment loss and lose 

fewer teeth. [107] 

 

Conclusions  

A detailed history of these procedures is 

beyond the scope of this review, and 

readers are referred to a review on the 

development of periodontal plastic surgery 

Therefore, it is very important for each 

periodontal patient to receive 

comprehensive periodontal maintenance 

treatment at appropriate intervals after 

active periodontal therapy 

 

 

References 
1. Dentino A, Lee Seokwoo, Mailhot J, Hefti AF. Principles of periodontology, Periodontology 

2000, 2013, Vol. 61:16–53 

2. Gold SI. Periodontics. The past. Part (I). Early sources. J Clin Periodontol 1985: 12: 79–97. 

3. Gold SI. Periodontics. The past. Part (II). The development of modern periodontics. J Clin 

Periodontol 1985: 12: 171–189. 

4. Loe H, Theilade E, Jensen SB. Experimental gingivitis in man. J Periodontol 1965: 36: 177–

187. 

5. Loe H, Anerud A, Boysen H, Morrison E. Natural history of periodontal disease in man. Rapid, 

moderate and no loss of attachment in Sri Lankan laborers 14 to 46 years of age. J Clin 

Periodontol 1986: 13: 431–445. 

6. Madianos PN, Bobetsis YA, Kinane DF. Generation of inflammatory stimuli: how bacteria set 

up inflammatory responses in the gingiva. J Clin Periodontol 2005: 32(Suppl. 6): 57–71. 

7. Kirkwood KL, Cirelli JA, Rogers JE, Giannobile WV. Novel host response therapeutic 

approaches to treat periodontal diseases. Periodontol 2000 2007: 43: 294–315.  

8. Stefanac SJ, Nesbitt SP. Treatment Planning in Dentistry, 2nd edition. St Louis: Mosby, 2007. 

9. Holm G. Smoking as an additional risk for tooth loss. J Periodontol 1994: 65: 996–1001. 

10. Tervonen T, Karjalainen K. Periodontal disease related to diabetic status. A pilot study of the 

response to periodontal therapy in type 1 diabetes. J Clin Periodontol 1997: 24: 505–510. 

11. Westfelt E, Rylander H, Blohme´ G, Jonasson P, Lindhe J. The effect of periodontal therapy in 

diabetics. Results after 5 years. J Clin Periodontol 1996: 23: 92–100. 

12. Loomer PM. Microbiological diagnostic testing in the treatment of periodontal diseases. 

Periodontol 2000 2004:34: 49–56. 

13. Lindhe J, Westfelt E, Nyman S, Socransky SS, Heijl L, Bratthall G. Healing following surgical ⁄ 

non-surgical treatment of periodontal disease. A clinical study. J Clin Periodontol 1982: 9: 115–

128. 

14. Nyman S, Lindhe J, Rosling B. Periodontal surgery in plaque-infected dentitions. J Clin 

Periodontol 1977: 4: 240–249. 

15. Preber H, Bergstro¨m J. Effect of cigarette smoking on periodontal healing following surgical 

therapy. J Clin Periodontol 1990: 17: 324–328. 



Romanian Journal of Medical and Dental Education 

Vol. 10, No. 6, November-December 2021 

45 

 

16. American Academy of Periodontology. Position paper. Supportive periodontal therapy (SPT). J 

Periodontol 1998:69: 502–506. 

17. Dentino AR, Kassab MM, Renner EJ. Prevention of periodontal diseases. Dent Clin North Am 

2005: 49: 573–594. 

18. Lang NP, Adler R, Joss A, Nyman S. Absence of bleeding on probing. An indicator of 

periodontal stability. J Clin Periodontol 1990: 17: 714–721. 

19. Badersten A, Nilve´us R, Egelberg J. Scores of plaque, bleeding, suppuration and probing depth 

to predict probing attachment loss. 5 years of observation following nonsurgical periodontal 

therapy. J Clin Periodontol 1990:17: 102–107. 

20. Claffey N, Nylund K, Kiger R, Garrett S, Egelberg J. Diagnostic predictability of scores of 

plaque, bleeding, suppuration and probing depth for probing attachment loss. 3½ years of 

observation following initial periodontal therapy. J Clin Periodontol 1990: 17: 108–114. 

21. Matuliene G, Pjetursson BE, Salvi GE, Schmidlin K, Bra¨gger U, Zwahlen M, Lang NP. 

Influence of residual pockets on progression of periodontitis and tooth loss: results after 11 

years of maintenance. J Clin Periodontol 2008: 35: 685–695. 

22. Tonetti MS, Claffey N, on behalf of the European workshop in periodontology group C. 

Advances in the progress of periodontitis and proposal of definitions of periodontitis case and 

disaese progression for use in risk factor research. Group C Consensus report of the 5th 

European Workshop in Periodontology. J Clin Periodontol 2005:32(Suppl. 6): 210–213. 

23. Offenbacher S, Barros SP, Singer RE, Moss K, Williams RC, Becker JD. Periodontal disease at 

the biofilm–gingival interface. J Periodontol 2007: 78: 1911–1925. 

24. Offenbacher S, Barros SP, Beck JD. Rethinking periodontal inflammation. J Periodontol 2008: 

79: 1577–1584. 

25. Bostanci N, Ilgenli T, Emingil G, Afacan B, Han B, Toz H, Atilla G, Hughes FJ, Belibasakis 

GN. Gingival crevicular fluid levels of RANKL & OPG in periodontal diseases: implications of 

their relative ratio. J Clin Periodontol 2007:34: 370–376. 

26. Badersten A, Nilve´us R, Egelberg J. Effect of nonsurgical periodontal therapy. I. Moderately 

advanced periodontitis. J Clin Periodontol 1981: 8: 57–72. 

27. Badersten A, Nilve´us R, Egelberg J. Effect of nonsurgical periodontal therapy. II. Severely 

advanced periodontitis. J Clin Periodontol 1984: 11: 63–76. 

28. Cercek JF, Kiger RD, Garrett S, Egelberg J. Relative effects of plaque control and 

instrumentation on the clinical parameters of human periodontal disease. J Clin Periodontol 

1983: 10: 46–56. 

29. Loos B, Claffey N, Crigger M. Effects of oral hygiene measures on clinical and microbiological 

parameters of periodontal disease. J Clin Periodontol 1988: 15: 211–216. 

30. Axelsson P, Lindhe J, Nystro¨mB.On the prevention of caries and periodontal disease. Results 

of a 15-year longitudinal study in adults. J Clin Periodontol 1991: 18: 182–189. 

31. Axelsson P, Nystro¨m B, Lindhe J. The long-term effect of a plaque control program on tooth 

mortality, caries and periodontal disease in adults. Results after 30 years of maintenance. J Clin 

Periodontol 2004: 31: 749–757. 

32. Van der Weijden GA, Hioe KP. A systematic review of the effectiveness of self-performed 

mechanical plaque removal in adults with gingivitis using a manual toothbrush. J Clin 

Periodontol 2005: 32(Suppl.): 214–228. 

33. Axelsson P, Lindhe J. Effect of controlled oral hygiene procedures on caries and periodontal 

disease in adults. J Clin Periodontol 1978: 5: 239–248. 

34. Axelsson P, Lindhe J. Effect of controlled oral hygiene procedures on caries and periodontal 

disease in adults. Results after six years. J Clin Periodontol 1981: 8: 133–151. 

35. Kressin NR, Boehmer U, Nunn ME, Spiro A 3rd. Increased preventive practices lead to greater 

tooth retention. J Dent Res 2003: 82: 223–227. 

36. Robinson P, Deacon SA, Deery C, Heanue M, Walmsley AD, Worthington HV, Glenny AM, 

Shaw BC. Manual versus powered toothbrushing for oral health. Cochrane Database Syst Rev 

2005: DOI:10.1002/14651858.CD002281.pub2. 



Romanian Journal of Medical and Dental Education 

Vol. 10, No. 6, November-December 2021 

46 

 

37. Sicilia A, Arregui I, Gallego M, Cabezas B, Cuesta S. A systematic review of powered vs 

manual toothbrushes in periodontal cause-related therapy. J Clin Periodontol 2002: 29 (Suppl. 

3): 39–54; discussion 90–91. 

38. Christou V, Timmerman MF, van der Velden U, van der Weijden FA. Comparison of different 

approaches of interdental oral hygiene: interdental brushes versus dental floss. J Periodontol 

1998: 69: 759–764. 

39. Kiger RD, Nylund K, Feller RP. A comparison of proximal plaque removal using floss and 

interdental brushes. J Clin Periodontol 1991: 18: 681–684. 

40. Padbury A Jr, Eber R, Wang HL. Interactions between the gingiva and the margin of 

restorations. J Clin Periodontol 2003: 30: 379–385. 

41. Brayer WK, Mellonig JT, Dunlap RM, Marinak KW, Carson RE. Scaling and root planing 

effectiveness: the effect of root surface access and operator experience. J Periodontol 1989: 60: 

67–72. 

42. Buchanan SA, Robertson PB. Calculus removal by scaling ⁄ root planing with and without 

surgical access. J Periodontol 1987: 58: 159–163. 

43. Dragoo MR. A clinical evaluation of hand and ultrasonic instruments on subgingival 

debridement. 1. With unmodified and modified ultrasonic inserts. Int J Periodontics Restorative 

Dent 1992: 12: 310–323. 

44. Fleischer HC, Mellonig JT, Brayer WK, Gray JL, Barnett JD. Scaling and root planing efficacy 

in multirooted teeth. J Periodontol 1989: 60: 402–409. 

45. Stambaugh RV, Dragoo M, Smith DM, Carasali L. The limits of subgingival scaling. Int J 

Periodontics Restorative Dent 1981: 1: 30–41. 

46. Matia JI, Bissada NF, Maybury JE, Ricchetti P. Efficiency of scaling of the molar furcation area 

with and without surgical access. Int J Periodontics Restorative Dent 1986: 6: 24–35. 

47. Schmidlin PR, Beuchat M, Busslinger A, Lehmann B, Lutz F. Tooth substance loss resulting 

from mechanical, sonic and ultrasonic root instrumentation assessed by liquid scintillation. J 

Clin Periodontol 2001: 28: 1058–1066. 

48. American Academy of Periodontology. Position paper. Systemic antibiotics in periodontics. J 

Periodontol 2004:75: 1553–1565. 

49. Haffajee AD, Socransky SS, Gunsolley JC. Systemic antiinfective periodontal therapy. A 

systematic review. Ann Periodontol 2003: 8: 115–181. 

50. Haffajee AD, Torresyap G, Socransky SS. Clinical changes following four different periodontal 

therapies for the treatment of chronic periodontitis: 1-year results. J Clin Periodontol 2007: 34: 

243–253. 

51. Walker CB. The acquisition of antibiotic resistance in the periodontal microflora. Periodontol 

2000 1996: 10: 79–88. 

52. Seinost G, Wimmer G, Skerget M, Thaller E, Brodmann M, Gasser R, Bratschko RO, Pilger E. 

Periodontal treatment improves endothelial dysfunction in patients with severe periodontitis. 

Am Heart J 2005: 149: 1050–1054. 

53. Drisko CL, Cobb CM, Killoy WJ, Michalowicz BS, Pihlstrom BL, Lowenguth EA, Caton JG, 

Encarnac¸ion M, Knowles M, Goodson JM. Evaluation of periodontal treatments using 

controlled-release tetracycline fibers: clinical response. J Periodontol 1995: 66: 692–699. 

54. Eickholz P, Kim TS, Bu¨rklin T, Schacher B, Renggli HH, Schaecken MT, Holle R, Ku¨bler A, 

Ratka-Kru¨ger P. Non-surgical periodontal therapy with adjunctive topical doxycycline: a 

double-blind randomized controlled multicenter study. J Clin Periodontol 2002: 29: 108–117. 

55. Jeffcoat MK, Bray KS, Ciancio SG, Dentino AR, Fine DH, Gordon JM, Gunsolley JC, Killoy 

WJ, Lowenguth RA, Magnusson NI, Offenbacher S, Palcanis KG, Proskin HM, Finkelman RD, 

Flashner M. Adjunctive use of a subgingival controlled-release chlorhexidine chip reduces 

probing depth and improves attachment level compared with scaling and root planing alone. J 

Periodontol 1998: 69:989–997. 

56. Williams RC, Paquette DW, Offenbacher S, Adams DF, Armitage GC, Bray K, Caton J, 

Cochran DL, Drisko CH, Fiorellini JP, Giannobile WV, Grossi S, Guerrero DM, Johnson GK, 

Lamster IB, Magnusson I, Oringer RJ, Perssson GR, Van Dyke TE, Wolff LF, Santucci EA, 



Romanian Journal of Medical and Dental Education 

Vol. 10, No. 6, November-December 2021 

47 

 

Rodda BE, Lessem J. Treatment of periodontitis by local administration of minocycline 

microspheres: a controlled trial. J Periodontol 2001: 72: 1535–1544. 

57. American Academy of Periodontology. Local delivery of sustained or controlled release 

antimicrobials as adjunctive therapy for the treatment of periodontitis. J Periodontol 2006: 77: 

1458. 

58. Tonetti MS, D_Aiuto F, Nibali L, Donald A, Storry C, Parkar M, Suvan J, Hingorani AD, 

Vallance P, Deanfield J. Treatment of periodontitis and endothelial function. N Engl J Med 

2007: 356: 911–920. 

59. Golub LM, Lee HM, Lehrer G, Nemiroff A, McNamara TF, Kaplan R, Ramamurthy NS. 

Minocycline reduces gingival collagenolytic activity during diabetes. Preliminary observations 

and a proposed new mechanism of action. J Periodontal Res 1983: 18: 516–526. 

60. Caton JG, Ciancio SG, Blieden TM, Bradshaw M, Crout RJ, Hefti AF, Massaro JM, Polson 

AM, Thomas J, Walker C. Treatment with subantimicrobial dose doxycycline improves the 

efficacy of scaling and root planing in patients with adult periodontitis. J Periodontol 2000: 71: 

521–532. 

61. Novak MJ, Johns LP, Miller RC, Bradshaw MH. Adjunctive benefits of subantimicrobial dose 

doxycycline in the management of severe, generalized, chronic periodontitis. J Periodontol 

2002: 73: 762–769. 

62. Preshaw PM, Hefti AF, Novak MJ, Michalowicz BS, Pihlstrom BL, Schoor R, Trummel CL, 

Dean J, van Dyke TE, Walker CB, Bradshaw MH. Subantimicrobial dose doxycycline enhances 

the efficacy of scaling and root planing in chronic periodontitis: a multicenter trial. J Periodontol 

2004: 75: 1068–1076. 

63. Reddy MS, Geurs NC, Gunsolley JC. Periodontal host modulation with antiproteinases, anti-

inflammatory, and bone-sparing agents. A systematic review. Ann Periodontol 2003: 8: 12–37. 

64. Preshaw PM, Novak MJ, Mellonig J, Magnusson I, Polson A, Giannobile WV, Rowland RW, 

Thomas J, Walker C, Dawson DR, Sharkey D, Bradshaw MH. Modified-release 

subantimicrobial dose doxycycline enhances scaling and root planing in subjects with 

periodontal disease. J Periodontol 2008: 79: 440–452. 

65. Needleman I, Suvan J, Gilthorpe MS, Tucker R, St George G, Giannobile W, Tonetti M, Jarvis 

M. A randomizedcontrolled trial of low-dose doxycycline for periodontitis in smokers. J Clin 

Periodontol 2007: 34: 325–333. 

66. Preshaw PM, Hefti AF, Bradshaw MH. Adjunctive subantimicrobial dose doxycycline in 

smokers and non-smokers with chronic periodontitis. J Clin Periodontol 2005: 32:610–616. 

67. Walker C, Preshaw PM, Novak J, Hefti AF, Bradshaw M, Powala C. Long-term treatment with 

sub-antimicrobial dose doxycycline has no antibacterial effect on intestinal flora. J Clin 

Periodontol 2005: 32: 1163–1169. 

68. van Dyke TE. The management of inflammation in periodontal disease. J Periodontol 2008: 

79(Suppl.): 1601–1608. 

69. Hasturk H, Kantarci A, Ohira T, Arita M, Ebrahimi N, Chiang N, Petasis NA, Levy BD, Serhan 

CN, van Dyke TE. RvE1 protects from local inflammation and osteoclastmediated bone 

destruction in periodontitis. FASEB J 2006:20: 401–403. 

70. Quirynen M, Bollen CM, Vandekerckhove BN, Dekeyser C, Papaioannou W, Eyssen H. Full- 

versus partial-mouth disinfection in the treatment of periodontal infections: short-term clinical 

and microbiological observations. J Dent Res 1995: 74: 1459–1467. 

71. Apatzidou DA, Kinane DF. Quadrant root planing versus same-day full-mouth root planing. I. 

Clinical findings. J Clin Periodontol 2004: 31: 132–140. 

72. Apatzidou DA, Riggio MP, Kinane DF. Quadrant root planing versus same-day full-mouth root 

planing. II. Microbiological findings. J Clin Periodontol 2004: 31: 141–148. 

73. Mongardini C, van Steenberghe D, Dekeyser C, Quirynen M. One-stage full- versus partial-

mouth disinfection in the treatment of chronic adult or generalized early-onset periodontitis. I. 

Long-term clinical observations. J Periodontol 1999: 70: 632–645. 

74. Sanz M, Teughels W, on behalf of Group A of the European Workshop on Periodontology. 

Innovations in non-surgical periodontal therapy: consensus report of the Sixth European 

Workshop on Periodontology. J Clin Periodontol 2008: 35(Suppl.): 3–7. 



Romanian Journal of Medical and Dental Education 

Vol. 10, No. 6, November-December 2021 

48 

 

75. Ambrosini P, Miller N, Brianc¸on S, Gallina S, Penaud J. Clinical and microbiological 

evaluation of the effectiveness of the Nd:Yap laser for the initial treatment of adult periodontitis. 

A randomized controlled study. J Clin Periodontol 2005: 32: 670–676. 

76. Crespi RP, Cappare` P, Toscanelli I, Gherlone E, Romanos 

GE. Effects of Er:YAG laser compared to ultrasonic scaler in periodontal treatment: a 2-year 

follow-up split-mouth clinical study. J Periodontol 2007: 78: 1195–1200. 

77. Cobb CM. Lasers in periodontics: a review of the literature. J Periodontol 2006: 77: 545–564. 

78. Schwarz F, Aoki A, Becker J, Sculean A. Laser application in non-surgical periodontal therapy: 

a systematic review. J Clin Periodontol 2008: 35(Suppl.): 29–44. 

79. Jori G, Fabris C, Soncin M, Ferro S, Coppellotti O, Dei D, Fantetti L, Chiti G, Roncucci G. 

Photodynamic therapy in the treatment of microbial infections: basic principles and perspective 

applications. Lasers Surg Med 2006: 38: 468–481. 

80. Andersen R, Loebel N, Hammond D, Wilson M. Treatment of periodontal disease by 

photodisinfection compared to scaling and root planing. J Clin Dent 2007: 18: 34–38. 

81. de Almeida JM, Theodoro LH, Bosco AF, Nagata MJ, Oshiiwa M, Garcia VG. In vivo effect of 

photodynamic therapy on periodontal bone loss in dental furcations. J Periodontol 2008: 79: 

1081–1088. 

82. Kaldahl WB, Kalkwarf KL, Patil KD, Molvar MP, Dyer JK. Long-term evaluation of 

periodontal therapy. I. Response to 4 therapeutic modalities. J Periodontol 1996: 67: 93–102. 

83. Waite IM. The present status of the gingivectomy procedure. J Clin Periodontol 1975: 2: 241–

249. 

84. Miller PD Jr, Allen EP. The development of periodontal plastic surgery. Periodontol 2000 1996: 

11: 7–17. 

85. Becker W, Becker BE, Ochsenbein C, Kerry G, Caffesse R, Morrison EC, Prichard J. A 

longitudinal study comparing scaling, osseous surgery and modified Widman procedures after 

one year. J Periodontol 1988: 59: 351–365. 

86. Ross IF, Thompson RH Jr. A long-term study of root retention in the treatment of maxillary 

molar with furcation involvement. J Periodontol 1978: 49: 238–244. 

87. Hellde´n LB, Elliot A, Steffensen B, Steffensen JE. The prognosis of tunnel preparations in 

treatment of class III furcations. A follow-up study. J Periodontol 1989: 60: 182–187. 

88. Stahl SS, Froum S. Histologic evaluation of human intraosseous healing responses to the 

placement of tricalcium phosphate ceramic implants. I. Three to eight months in human 

intrabony defects. J Periodontol 1986:57: 211–217. 

89. Kenney EB, Lekovic V, Han T, Carranza FA Jr, Dimitrijevic B. The use of a porous 

hydroxylapatite implant in periodontal defects. I. Clinical results after six months. J 

Periodontol,1985: 56: 82–88. 

90. 426. Yukna RA, Harrison BG, Caudill RF, Evans GH, Mayer ET, Miller S. Evaluation of 

durapatite ceramic as an alloplastic implant in periodontal osseous defects. II. Twelve month 

reentry results. J Periodontol 1985: 56: 540–547. 

91. American Academy of Periodontology. Position paper. Periodontal regeneration. J Periodontol 

2005: 76: 1601–1622. 

92. Gottlow J, Nyman S, Lindhe J, Karring T, Wennstro¨m J. New attachment formation in the 

human periodontium by guided tissue regeneration. Case reports. J Clin Periodontol 1986: 13: 

604–616. 

93. Magnusson I, Batich C, Collins BR. New attachment formation following controlled tissue 

regeneration using biodegradable membranes. J Periodontol 1988: 59: 1–6. 

94. Pontoriero R, Nyman S, Lindhe J, Rosenberg E, Sanavi F. Guided tissue regeneration in the 

treatment of furcation defects in man. J Clin Periodontol 1987: 14: 618–620. 

95. Stahl SS, Froum S. Histologic healing responses in human vertical lesions following the use of 

osseous allografts and barrier membranes. J Clin Periodontol 1991: 18: 149–152. 

96. Murphy K, Gunsolley J. Guided tissue regeneration for the treatment of periodotal intrabony and 

furcation defects. A systematic review. Ann Periodontol 2003: 8:266–302. 

97. Cortellini P, Prato GP, Tonetti MS. The modified papilla preservation technique. A new surgical 

approach for interproximal regenerative procedures. J Periodontol 1995: 66:261–266. 



Romanian Journal of Medical and Dental Education 

Vol. 10, No. 6, November-December 2021 

49 

 

98. Cortellini P, Prato GP, Tonetti MS. The simplified papilla preservation flap. A novel surgical 

approach for the management of soft tissues in regenerative procedures. Int J Periodontics 

Restorative Dent 1999: 19: 589–599. 

99. Allen EP, Miller PD Jr. Coronal positioning of existing gingiva: short-term results in treatment 

of shallow marginal tissue recession. J Periodontol 1989: 60: 316–319. 

100. Polimeni G, Xiropaidis AV, Wikesjo¨ UME. Biology and principles of periodontal wound 

healing ⁄ regeneration. Periodontol 2000 2006: 41: 30–47. 

101. Lynch SE, de Castilla GR, Williams RC, Kiritsy CP, Howell TH, Reddy MS, Antoniades HN. 

The effects of short-term application of a combination of platelet-derived and insulin-like 

growth factors on periodontal wound healing. J Periodontol 1991: 62: 458–467. 

102. Sculean A, Reich E, Chiantella GC, Brecx M. Treatment of intrabony periodontal defects 

with an enamel matrix protein derivative (Emdogain): a report of 32 cases. Int J Periodontics 

Restorative Dent 1999: 19: 157–163. 

103. Wang HL, Greenwell H, Fiorellini J, Giannobile W, Offenbacher S, Salkin L, Townsend C, 

Sheridan P, Genco RJ, on behalf of the Research, Science and Therapy Committee. Periodontal 

regeneration. J Periodontol 2005: 76:1601–1622. 

104. Esposito M, Grusovin MG, Coulthard P, Worthington HV. Enamel matrix derivative 

(Emdogain) for periodontal tissue regeneration in intrabony defects. Cochrane Database Syst 

Rev 2005: DOI: 10.1002/14651858.CD003875.pub3. 

105. Trombelli L, Farina R. Clinical outcomes with bioactive agents alone or in combination with 

grafting or guided tissue regeneration. J Clin Periodontol 2008: 35(Suppl.):117–135. 

106. Mariotti A. Efficacy of chemical root surface modifiers in the treatment of periodontal 

disease. A systematic review. Ann Periodontol 2003: 8: 205–226. 

107. Gaunt F, Devine M, Pennington M, Vernazza C, Gwynnett E, Steen N, Heasman P. The cost-

effectiveness of supportive periodontal care for patients with chronic periodontitis. J Clin 

Periodontol 2008: 35: 67–82. 

 


