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Abstract

The rationale for the treatment and management of periodontal disease has varied over the last three to four decades and as such the clinician should be

aware of these changes to manage the condition effectively. For the example, the recognition that the modification and/or removal of the dental biofilm

on the tooth surface is key to reducing the impact of the oral microflora on both the hard and soft tissues of the mouth rather than concentrate on the

concept of the removal of ‘calculus removal and diseased cementum of the root to achieve success. The understanding of the role of the oral flora has

also changed particularly with the emergence of the key pathogen hypothesis and this concept may have an impact on how the condition is managed.

The improvement in instrumentation and surgical techniques together with the adjunctive use of antimicrobials in both non-surgical and surgical

procedures has also impacted on our treatment philosophy. The aim of this paper, therefore, is to provide an overview on the dynamic changes in

philosophy in the treatment and management of periodontal disease.
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Introduction

Periodontitis is a chronic multifactorial inflammatory disease
associated with a dysbiotic biofilm that results in loss of the periodontal
attachment [1]. An aberrant immune response or exaggerated
dysbiotic host inflammatory reaction can lead to the destruction of
the periodontium [2]. This inflammatory condition is modified by
genetics, lifestyle, and environmental factors [3]. Periodontitis is a
disease affecting susceptible individuals to a greater extent [4] with
its severest form affecting around 11.2% globally which is the sixth-
most prevalent condition in the world [5]. According to Grazaini et
al. [6], periodontal treatment aims to prevent disease progression,
minimize symptoms of the disease, restore lost periodontal tissue,
and facilitate patients to maintain healthy periodontium. Biofilm
control has however, remained an important strategy to halt
disease progression and restore periodontal health [7]. Successful
periodontal treatment requires significant ecological changes
throughout the oral cavity, leading to the conversion from dysbiosis
to a homeostasis ecology. It has been highlighted that increasing the
proportion of bacteria associated with health and reducing the level
and proportion of bacteria associated with the disease is the key to
achieving periodontal stability [8]. Recently, the new 2017 periodontal
classification had been proposed which allows for a multidimensional
diagnostic classification by providing more detail on the classification
of periodontal disease [9,10]. Staging describes the severity of the
disease and the anticipated complexity of treatment, whereas grading
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describes the rate of progression of periodontal disease, susceptibility
to disease or case phenotype as well as the presence of risk factors [9].

The Dental Biofilm and Calculus Formation

The dental biofilm is a microbial community associated with a
hard, non-shedding surface and enclosed in an extracellular polymeric
substance matrix. Teeth in the oral cavity provide non-shedding
surfaces and a moist environment which are essential requirements
for bacterial colonization and the formation of dental biofilms [11].
Biofilm formation starts with the adsorption of a conditioning film
(acquired pellicle) that is coated by biologically active proteins,
phosphoproteins, and glycoproteins. Early bacterial colonizers
(Streptococci species) have adhesins that allow them to attach with the
receptors found on the acquired pellicle. Co-adhesion or attachment
between the bacteria is promoted by Fusobacterium nucleatum
since this specific species can co-adhere to most oral bacteria.
Consequently, multiplication of the attached cells leads to an increase
in biomass and synthesis of exopolymers forming a biofilm matrix.
This matrix is more than just a scaffold for the biofilm since it can
bind and retain molecules, including enzymes, and it could also retard
the penetration of charged molecules thereby protecting bacteria
in the biofilm. Detachment of the attached cells in the late stage
allows the matured biofilm to colonize further elsewhere with more
favorable environments [8]. The early colonizers (e.g., Streptococcus
and Actinomyces spp.) consume oxygen and lower the redox potential
of the environment, which favors the growth of anaerobic species.
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Several of the gram-positive early colonizers utilize sugars as their
energy source. The bacteria that predominate in mature plaque are
anaerobic and asaccharolytic (e.g., they do not break down sugars),
and use amino acids and small peptides as their energy sources instead.
Furthermore, it is recognized that while a pathogenic biofilm is a
prerequisite for disease formation it does not in itself necessarily cause
periodontal disease [3]. The overgrowth of commensal organisms
rather than the acquisition of exogenous pathogens is supported as a
key mechanism for developing periodontal disease [12]. Comparison
between supragingival and subgingival biofilms showed a difference
in several aspects due to the different habitats and environment(s).
The “Keystone pathogen hypothesis” is a concept in which specific
periodontal pathogens could evade the host response and remodel the
microbial community promoting dysbiosis [13]. Keystone species are
found in low abundance yet have a profound impact on the biofilm
community. Their main function(s) in impairing the host defense
are to inhibit IL-8 function, complement subversion, and TLR4
antagonism [14]. Consequently, the host-protective mechanisms
are impaired, allowing the overgrowth of the entire community. P.
gingivalis has been recognized as the main keystone pathogen since
it contains lipopolysaccharide (LPS), gingipains, and fimbriae which
allow them to interact with TLR, cleave complement, attach to a cell,
and invade intracellularly [14,15].

Dental calculus is a mineralized biofilm composed primarily of
calcium phosphate mineral salts and covered by an unmineralized
bacterial layer [16]. Following the mineralization process, dental
calculus loses its microbial virulence. Early studies revealed that
autoclaved calculus did not elicit pronounced inflammation or
abscess formation [17]. There is also evidence suggesting that a
normal epithelial attachment can be formed on calculus previously
treated with chlorhexidine [18]. However, dental calculus provides
a roughened surface that harbors a living, nonmineralized biofilm.
It increases the rate of biofilm formation, reduces the drainage of
GCE and serves as a secondary retentive site for toxic bacterial
products. The rate of calculus formation may differ depending on
location (e.g., proximity to a salivary gland), diet (alkaline foods), and
salivary content (higher level of calcium, phosphate, and lower levels
of potassium in heavy calculus formers) [19]. The mineralization
process appears to be almost completed within 12 days, but half of the
mineralization process occurs during the first two days [20].

There is a positive correlation between the presence of dental
calculus and the prevalence of gingivitis, however; no cause-effect
relationship between calculus and disease initiation and progression
has been established. It has been demonstrated that signs of chronic
inflammation were also observed when subgingival calculus was
presented [21]. Furthermore, the intensity of inflammation was more
intense with the presence of remnant dental calculus [22]. Mombelli et
al. [23] compared a thoroughly root surface planing to only chipping
off large calculus deposits during a surgical procedure. Clinical and
microbiological parameters showed similar improvements one year
after therapy. The conclusion was that the reduction of subgingival
microorganisms was more critical for the success of the treatment
than the removal of contaminated root cementum and mineralized
deposits by root planing. The concept of intentional removal
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of cementum was therefore abandoned as this was considered
unnecessary for successful treatment.

Non-surgical Periodontal Therapy

Non-surgical periodontal therapy together with self-performed
plaque control aims to control the biofilm and level of inflammation
and subsequently restore periodontal health. Previously, non-surgical
periodontal therapy was considered only a preparatory measure
for periodontal surgery and was not performed as a solo treatment.
Results from studies from the Minnesota group [24], however,
provided a better understanding of the role of non-surgical treatment.
These findings provided a comparison between surgical and non-
surgical approaches where it was shown that in pockets up to 6 mm,
non-surgical treatment could provide a similar clinical outcome
compared to surgical treatment. Nevertheless, in deep sites (>7 mm),
additional surgical procedures could lead to an improvement in
pocket reduction. From this point, scaling, and root planning as part
of non-surgical periodontal treatment could be considered as a solo
effective treatment for the treatment of mild to moderate periodontitis
cases. Clinical studies attempting to assess clinical outcomes following
non-surgical treatment indicated that significant improvement could
be observed after one month following non-surgical treatment. This
finding suggested that the need for periodontal surgery could not be
properly assessed until the hygienic phase has been accomplished
[25]. Non-surgical periodontal treatment is, therefore, considered to
be a prerequisite and the fundamental step before any type of surgical
periodontal therapy [7]. Furthermore, only deep pockets (>6 mm)
in periodontal surgery procedures (open flap debridement) resulted
in more PPD reduction and CAL gain, indicating that periodontal
surgery appeared to be beneficial only in deep sites. In addition, the
concept of ‘critical probing depth’ could also be applied to facilitate
the decision-making process of when to treat specifically with non-
surgical periodontal treatment or when additional surgical invention is
required [26]. This concept demonstrated that only pockets more than
5.5 mm would benefit from periodontal surgery (Modified Widman
flap) whereas in shallower pockets (<5.5 mm), only non-surgical
periodontal treatment could achieve a similar clinical outcome.

Recent Changes in the Diagnosis and Management of
Periodontal Disease

According to the recent S3 level clinical guidelines for the treatment
of stage I-III periodontitis [27], the first step in therapy focuses on
guiding behavior change of the patient to control the supragingival
biofilm and risk factors together with oral hygiene instruction,
professional mechanical plaque removal (PMPR), smoking cessation,
and improving diabetic control. For example, patients who managed
to quit smoking showed improved outcomes of non-surgical treatment
compared to oscillators or non-quitters [28].

The Role of Instrumentation in the Management of
Periodontal Disease

Subgingival instrumentation is an accepted part of the cause-
related therapy or the second step of therapy. This step aims to
control the subgingival biofilm and calculus by various mechanical
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instruments and may additionally use chemical agents, host-
modulating agents, or local and systemic antimicrobials as an adjunct.
The second step is usually preceded by or delivery simultaneously with
the first step in therapy, depending on the severity of the disease to
prevent abscess formation. Subgingival instrumentation performed
either by hand or ultrasonic instruments aim to alter the subgingival
ecological environment by disrupting the dental biofilm and removing
the hard deposits [29]. The first and second steps in therapy should
be implemented for all periodontitis patients, emphasizing that non-
surgical periodontal treatment must be completed before considering
periodontal surgery as part of the third step of therapy [27].

Different approaches have been utilized for instrumentation,
namely hand instruments, magneto-strictive ultrasonic scalers, and
piezoelectric ultrasonic scalers. The advantages of hand instruments
are due to their good tactile sensation and provide a smoother
root surface after instrumentation [30]. The disadvantages of hand
instruments are due to the 20-50% longer clinical time to match
the similar clinical outcomes obtained by power scalers such as
ultrasonic scalers. Furthermore, hand instruments may be considered
an aggressive modality with a limited number of curette strokes
before damaging the root cementum [31]. Hand instruments require
sharpening every 5-20 stokes, which may not be practical for daily
practice and could potentially damage the original contour of the
instrument [32]. Magneto-strictive ultrasonic scalers operate by
an elliptical movement with 18,000-45,000 cycles per second with
amplitude of 10-100 microns. According to Krishna and De Stefano
[30], linear vibratory movement with 25,000-50,000 cycles per second
and amplitude of 12-72 microns were observed in Piezoelectric
ultrasonic scalers. These ultrasonic instruments were showed to be less
aggressive by removing less root surface and causing less soft tissue
trauma compared to hand instruments [33]. Piezoelectric ultrasonic
scalers also require less clinical time with a 37% reduction compared
to hand instrumentation, thus reducing operator fatigue as well as
being less dependent on the clinical skill of the operators [34]. The
production of acoustic turbulence streaming, and cavitation promotes
the enhancement of the disruption of the dental biofilm. In addition,
slimline tip designs allow these devices to have an improved access in
the furcation areas and deep vertical defects. The drawbacks of these
ultrasonic instruments may be due to the rougher surfaces that may be
created, as well as the production of a contaminated aerosol spray, and
generation of pain/discomfort during treatment [35].

When comparing the clinical outcomes from using ultrasonic and
hand instrumentation, it was evident from previous studies that both
treatment modalities resulted in similar clinical and microbiological
outcomes [36]. Furthermore, both modalities appeared to yield
a similar degree of subgingival calculus removal and provided
comparable healing responses. The major advantages of ultrasonic
scalers are that they required less time as well as enhanced cleaning
around the furcation areas and deeper pockets [37]. Wennstrom et
al. [38] also showed that a higher efficiency as described with the
number of minutes of instrumentation used to close one pocket was
significantly higher in the ultrasonic groups compared to the hand
instrumentation group. A more recent systematic review addressed
the question on the efficacy of subgingival instrumentation compared
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with the different modalities. The systematic review only included
randomized controlled trials with more than three months duration
and observed no significant differences in terms of the clinical
outcomes between sonic/ultrasonic and hand instrumentation [39].
It was also noted that a large heterogeneity was evident in terms of the
instrument manufacturer, design, and technology employed across
the different studies. In addition, clinicians often use both hand and
power-drive instruments in their clinical practice.

The complete removal of dental calculus may be challenging and
not straightforward. Several factors could affect the efficacy of calculus
removal during instrumentation despite the different treatment
modalities used. These factors are pocket depth, tooth type and
surface, proper access, instruments designs, and operator experience.
It was demonstrated from the observation of extracted teeth following
subgingival scaling and root planning, that a deeper initial pocket
depth resulted in more residual calculus [40]. Under scanning electron
microscopy (SEM) of extracted teeth, it was also observed that the
residual biofilm and calculus were detected primarily at the line angles,
grooves, and depression of the root surfaces [41]. The detection of
calculus after subgingival instrumentation had a high false-negative
up to 77.4%, indicating difficulties in detecting the completeness of
instrumentation [42]. Despite treated root surfaces that were judged
as calculus-free after instrumentation under 3.5x magnification and
assessed with a dental explorer. The remaining calculus was not
uncommon and was shown as micro islands under a videoscope [43].
Dental calculus can bind directly to the hydroxyapatite structure
of cementum in which its attachment is stronger than the cohesive
strength that binds calculus together. Thus, a complete removal of
calculus is difficult and residual micro islands often remain after
instrumentation. Scaling and root planing with direct surgical access
and with experienced operators was shown to be significant factors
in achieving improved calculus removal in molars with furcation
involvement. Caffesse et al. [44] demonstrated that periodontal flaps
could provide better access for scaling and root planing resulting
in an improved calculus free surface. Complete calculus removal in
the furcation areas, however, was a rare outcome, possibly due to the
tooth’s anatomical features and the conventional instruments used in
that earlier study [45].

The Adjunctive Use of Systemic Antimicrobials in Non-
surgical Periodontal Therapy

For the management of periodontitis, systemic antimicrobials
can provide additional clinical benefits in specific cases. The main
advantages of systemic antimicrobials are the ability to reach all oral
surfaces and fluids, eliminating periodontal pathogens that invades
the soft tissues. For instance, the eradication of Aggregatibacter
actinomycetemcomitans (A.a) was reported to be difficult because of
its ability to invade the periodontium. Systemic antimicrobials can
also reach inaccessible areas such as concavities, furcation areas [6].
This modality can be delivered in cause-related therapy (the second
step of therapy), and after the optimal control of the supragingival
biofilm has been achieved [27]. Previously, the use of adjunctive use
of systemic antimicrobials in non-surgical periodontal treatment
was recommended in severe periodontitis cases (PPD > 6 mm) or
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aggressive form of periodontitis [29]. Guerrero and co-workers
demonstrated that the administration of systemic amoxicillin and
metronidazole in non-surgical treatment could significantly improve
the clinical outcomes (PPD reduction, CAL gain) in patients with
generalized aggressive periodontitis [46]. Despite the notion that the
adjunctive benefit of antimicrobial may be greater in an aggressive
form of periodontitis [47,48], the recent evidence, however, does not
support any differences of the antimicrobial effect between aggressive
and chronic periodontitis [49]. It was demonstrated that the patients
with A.a did not receive any additional benefits from the use of
systemic antimicrobials.

According to Teughel et al. [49] the evidence was consistent in
confirming that the adjunctive use of systemic antibiotics could
improve the clinical outcomes of non-surgical periodontal therapy
The combination use of amoxicillin and metronidazole provided the
most significant outcome in PPD reduction, a higher percentage of
pocket closure, and a higher reduction in bleeding on probing [49,50].
The additional effect of the use of antibiotics for PPD reduction and
CAL gain were approximately 0.5 mm and 0.3-0.4 mm, respectively.
The adjunctive effect was shown to be more pronounced in initially
deep pockets with additional benefits in terms of the percentage of
pocket closure was 14.5% and 12% at 6 and 12 months, respectively
[49]. However, due to the awareness of the emergence of specific-
drug-resistant and multidrug-resistant bacterial species that could
potentially lead to serious socio-economic and health problems,
the use of antibiotics should be limited to those patients who would
experience a clinically relevant difference [51,52]. The clinical
guidelines recommend that the routine use of systemic antibiotics as
an adjunct to subgingival debridement in patients with periodontitis is
not recommended. However, the adjunctive use of specific antibiotics
may be considered for specific patient categories (e.g., generalised
periodontitis Grade C in healthy young adults with good oral hygiene
and a documented high rate of progression) [27,53].

The Adjunctive Use of Subgingival Locally Delivered
Antimicrobials (LDAs) in Non-surgical Periodontal Therapy

In cases of localised residual pockets, locally delivered
antimicrobials (LDAs) may be an alternative adjunct to non-surgical
periodontal therapy. It provided a high level and sustained release
of the active agent in GCE providing fewer side effects, limits the
development of microbial antibiotic resistance, and was independent
of patient compliance [8]. Clinical indications for the use of LDAs
included the management of non-responding sites or disease
recurrence during supportive periodontal care, residual periodontal
pockets in the esthetic zone where surgery may compromise esthetics,
pocket disinfection prior to regenerative periodontal surgery, and the
control of periodontal disease among patients with relative or absolute
contraindications for surgery [8,54]. The previous recommendations
from the American Academy of Periodontology (AAP) in 2006 stated
that the use of LDAs can be considered when localised recurrent and/
or residual PPDs > 5 mm with inflammation is still present following
conventional therapies [55]. Whereas in the presence of multiple sites
with PPD >5 mm in the same quadrant, or the presence of anatomical
defects (e.g., intrabony defects), additional surgical therapies may
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be considered. Despite the difficulty to define an evidence-based
protocol, the recent S3 level clinical guidelines have indicated that this
type of antimicrobial intervention may be considered as an adjunct to
subgingival instrumentation in patients with periodontitis as part of
the second step of therapy [27].

A recent systematic review reported that statistically significant
clinical differences in the adjunctive use of LDAs when compared
with subgingival debridement alone or plus a placebo, providing
addition short term (6-9 months) effect of 0.365 mm and 0.263 mm
for PPD reduction and CAL gain, respectively. Minor improvements
in additional PPD reduction (0.19 mm) in long-term studies with no
statistically significant difference for CAL were also reported [56].
The largest reported clinical benefits were observed in doxycycline or
tetracycline-based products such as Atridox, Actisite, and Ligosan.

The Adjunctive Use of Antiseptics in Non-surgical
Periodontal Therapy

Adjunctive chemotherapeutics or antiseptics may be considered
in periodontal therapy as adjuncts to mechanical debridement to
manage the level of gingival inflammation in specific cases [27,57].
This personalized treatment approach would facilitate in controlling
gingival inflammation among patients who were unable to effectively
remove the supragingival biofilm by mechanical procedures alone.
The adjunctive use of antiseptics may also slightly improve the clinical
outcome of subgingival instrumentation in terms of PPD reduction
during non-surgical periodontal therapy and may also be considered
during supportive periodontal care to control inflammation [27,58].
Mouth rinses containing chlorhexidine or essential oils were shown
to be the most effective in controlling gingival inflammation and the
dental biofilm [58]. Chlorhexidine, for example, is a cationic agent
of the bisbiguanide class that could provide an antimicrobial and
plaque inhibitory effect as well as maintaining high substantively [8].
Nevertheless, the medical status of the patient, patient preference,
the level of dexterity, economical costs, local anatomical factors, and
unwanted adverse effects such as staining, and taste alteration may
also be considered somewhat negative and unwanted, compared to
the potential benefits of these agents. Also, due to the ability of these
chemical agents to reduce gingivitis, it is essential that an adequate
biofilm control has been established prior to considering the adjunctive
use of antiseptics. The absence of gingival bleeding, following the
use of these agents, may mislead the patient into thinking that their
periodontal problem has been resolved and as such they may fail
to consider the seriousness of the underlying periodontal disease if
further professional treatment is not re-established [59].

Air-polishing Applications in Non-surgical Periodontal
Therapy

Air polishing was introduced as a professional tooth cleaning
method as an alternative to rubber cup instrumentation [60]. This
cleaning method generates a mixture of pressurized air and abrasive
particles [61]. Several studies have confirmed its effectiveness in
removing the dental biofilm and stain with less operator fatigue time-
efficient management [62,63]. Air polishing offers more comfort and
patient acceptance compared to subgingival instrumentation with
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hand instruments or ultrasonic scalers [64]. Different powders are
used in air-polishing procedures, for example, sodium bicarbonate,
glycine, erythritol, and bioactive glasses powders. Glycine was
reported to be safe effective in biofilm removal when applying
on both dentine and root cementum, unlike sodium bicarbonate
[61,65]. Air polishing using glycine powder resulted in less patient
discomfort compared to hand instrumentation [66], as well as being
safer to use on the periodontal tissues [67]. Erythritol is also safe to
be applied subgingivally and could achieve similar clinical outcomes
in periodontal treatment compared to ultrasonic debridement [68].
The introduction of a subgingival nozzle design also offered a safer
approach for effective subgingival biofilm removal [69]. In fact,
between maintenance visits, the dental biofilm may be relatively
immature and unmineralized, and as such is easily removed thereby
avoiding any unnecessary aggressive instrumentation that damages
the tooth surfaces [70]. Several clinical studies have reported that
the application of air-polishing was more efficient in removing
the dental biofilm without any unnecessary discomfort compared
to conventional modalities [64,68,71]. Air-polishing also offers a
promising benefit as an alternative, more conservative procedure,
for debridement during supportive periodontal care (SPC) a part
of a professional mechanical plaque removal (PMPR) intervention
[27]. Also, a recent clinical trial demonstrated that the adjunctive
use of erythritol air-polishing in combination with a full-mouth
disinfection protocol could result in greater pocket depth reduction
in moderate and deep pockets and a higher percentage of pocket
closure over 6 months when compared to conventional protocol
[72].

Photodynamic Therapy in Non-surgical Periodontal Therapy

Antimicrobial photodynamic therapy (aPDT) is an adjunctive
treatment modality in non-surgical periodontal therapy [7,73]. The
combined use of a low-level light and a photosensitizer leads to the
production of singlet oxygen energy and free radicals which are
cytotoxic to microorganisms [74]. A local effect of this treatment
is due to the inability of the generated cytotoxic oxygen species to
migrate more than 0.02 pm [75]. This application aimed to reduce
both the bacterial load and periodontal pathogens in the periodontal
pockets [73]. A previously published systematic review reported
on the limited clinical value of this treatment modality as either an
independent or adjunctive treatment [76]. The clinical benefits were
also shown to be minimal and provided only short-term benefits [77].
Despite some reported improvement in the published clinical studies,
this treatment was shown to be inferior, compared to the use of
systemic antibiotics [73,78]. The existing limited evidence also showed
considerable heterogeneity among studies; therefore, no strong
clinical recommendations could be recommended [77]. Furthermore,
no conclusive evidence on the effect in reducing bacteria load and
the level of inflammation could be drawn [74]. A recent systematic
review confirmed that the adjunctive use of aPDT failed to achieve
a statistically significant periodontal improvement in terms of PPD
reduction [79]. Therefore, the recent guidelines would suggest that
adjunctive aPDT should not be used for the treatment of patients with
periodontitis [27].
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Re-evaluation after Non-surgical Periodontal Therapy

After the recommended two steps of treatment, the periodontal
condition should be allowed to heal sufficiently prior to any clinical
re-evaluation. However, this evaluation should not be delayed too long
since the subgingival microbial recolonization by pathogenic bacteria
may occur [80]. Six to eight weeks after initial therapy has been
suggested before reevaluating the periodontal condition following
periodontal treatment [81,82]. This re-evaluation will be mainly
assessing sites presenting with PPD >4 mm with BOP or having
deep pockets (PPD >6 mm), which indicates that the endpoints of
the therapy have not yet been achieved [83]. Patients who have not
responded well from the initial stages will receive further treatment as
part of the third step of therapy aiming to treat those non-responding
sites. The treatment options at this point can be varied, ranging from
repeated subgingival instrumentation with or without adjunctive
therapies, access flap surgery, resective surgery, or regenerative
surgery.

Wennstrom et al. [38] demonstrated that the percentage of
closed pockets at three months after an initial round of subgingival
instrumentation was 58-66%. Multilevel analysis indicated that the
factors associated with an inferior outcome following non-surgical
periodontal treatment was as follows: smoking, the presence of plaque
at the tooth site, molars, and the initial pocket. In other words, smokers
with deep pockets and the presence of plaque in molars sites were
expected to have the poorest treatment response [84]. The evaluation
of the efficacy of subgingival instrumentation has been shown to be
an efficacious treatment in the reduction of gingival inflammation,
probing pocket depth (PPD), and a number of disease sites [39].
The overall proportion of closed pockets (PD< 4 mm and absence of
BOP), which is a relevant clinical outcome, was 74% at 6-8 months.
Furthermore, a mean reduction of PPD 1.7 mm at 6-8 months and a
greater PPD reduction of 2.6 mm in deep sites (> 6 mm) was observed.
In terms of the reduction in gingival inflammation, a mean reduction
of 62.7% in BOP scores was also observed. The findings from this
systematic review indicated that subgingival instrumentation should
be considered a key part of periodontal surgery to achieve infection
control as it may also limit the need for additional therapy, which can
be more expensive and cause further patient morbidity. The recent
systematic review by Citterio et al. [85] also confirmed that non-
surgical periodontal treatment was effective in reducing the number
of periodontal pockets (between one-half and two-thirds of the depth
of the pocket).

Adverse Effects following Non-surgical Periodontal Therapy

Non-surgical periodontal treatment often leads to significant
clinical improvement and has remained the cornerstone in periodontal
therapy [7]. Nevertheless, this treatment could potentially damage
the periodontium as well. There are several adverse effects following
non-surgical and surgical procedures that the clinician should be
aware of. For example, sensitivity to hot and cold stimuli (dentine/
root sensitivity), gingival trauma, inflammation (oedema, bleeding),
infection (gingival or periapical abscess) following non-surgical
procedures.
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Pain and discomfort during regular scaling or instrumentation
with an ultrasonic scaler may be an unpleasant experience that may
deter a patient from attending for periodontal treatment [86]. Pain
could be elicited by frictional forces and heat which are generated
during treatment, as well as dentine hypersensitivity that is induced by
cold irrigation from an ultrasonic scaler. The degree of post-operative
discomfort may also be due to several factors such as 1) the length and
complexity of the procedure, 2) poor tissue handling, 3) poor infection
control and 4) experience and expertise of the operator [86,87]. Post-
operative pain may also increase in intensity during the first few days
following the procedure and then diminishes during the first week.

Dentine Hypersensitivity (Root Sensitivity)

The definition for dentine hypersensitivity (DH) is a “short, sharp
pain arising from exposed dentin in response to stimuli typically
thermal, evaporative, tactile, osmotic or chemical and which cannot
be ascribed to any other form of dental defect or disease” [87]. The
term root sensitivity is used to describe sensitivity associated with
periodontal disease and therapy. It is estimated to occur in almost
50% of patients following periodontal treatment, and the intensity
increases during the first week or so and then diminishes [88]. Dentine
hypersensitivity after periodontal treatment has been showed to
be transient in nature with associated mild to moderate pain [89].
Von Troil et al. [90] performed a systematic review to assess the
prevalence of dentine hypersensitivity following periodontal therapy
and reported that this condition occurred in approximately half of
the patients following periodontal treatment. This high prevalence
could be explained by the fact that instrumentation with various types
of instruments led to cementum removal and loss of root structure,
therefore increasing dentine permeability and sensitivity. This
emphasizes that the patient should be informed of the potential risk
of this complication following non-surgical periodontal treatment
as the treatment may impact on the patient’s quality of life (QoL). A
recent clinical study suggested that the use of warmed water (36°C)
as an irrigation in conjunction with a piezoelectric scaler, which has
its own reservoir of water, could reduce the pain perception during
instrumentation and improve patient acceptance of the procedure
[91]. Pristine plaque control following periodontal treatment was also
suggested to help alleviate dentine hypersensitivity. This is possibly due
to the promotion of mineral depositions around the dentinal tubules
when root surfaces are kept free of a dental biofilm [92]. Moreover, all
surgical procedures, particularly flap surgeries with osseous resection,
have been shown to produce more dentine hypersensitivity than non-
surgical periodontal therapy [93].

The management of dentine hypersensitivity is, therefore, to
eliminate any predisposing factor that causes exposure of dentine and
the opening of dentinal tubules [94]. Two main treatment approaches
based on the hydrodynamic theory are tubule occlusion and nerve
blocking by means of ionic diffusion. These agents can be classified
according to their mode of action into a) over the counter (OTC)
or b) In-office products. However, the existing evidence suggests
that no desensitizing agent has been the ideal product for relieving
the symptoms from dentine hypersensitivity [95]. Furthermore, the
choices of professional, home use treatment, or the combination
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of both are mainly arbitrary depending on the practitioner’s
understanding and experience of the problem [96]. Fluoride varnishes
and gels, glutaraldehyde/2-hydroexethylmethacrylate (HEMA),
potassium nitrates, and bonding agents are most often used to treat
dentine hypersensitivity among dentists (97). Systematic reviews
and meta-analysis suggest that there is sufficient evidence to support
the use of potassium-, stannous fluoride-, potassium and stannous
fluoride-, calcium sodium phospho-silicate-, and arginine-containing
desensitizing  toothpaste. ~ Strontium-containing  desensitizing
toothpastes, however, were reported to have no statistically significant
desensitizing effect [97,98].

Gingival Recession

Gingival recession is commonly observed among patients with
a high standard of oral hygiene with overzealous toothbrushing but
also identified in patients with poor oral hygiene [99]. Buccal gingival
recession, especially in teeth or roots with a prominent position in the
jaw, occurs frequently in those of high standard of oral hygiene and the
severity tends to increase with age [100]. Once the root surface is left
exposed to the oral cavity, the cementum can be lost and subsequently
result in root sensitivity and root caries [96]. Incorrect tooth brushing
methods, particularly excessive pressure while brushing, combined with
a highly abrasive toothpaste can further contribute to the progression of
the condition [101]. Patients should be informed that a good brushing
technique rather than using an excessive force is crucial for good
plaque control [94]. Several investigators have indicated that using a
surgical root coverage procedure for patients complaining of dentine
hypersensitivity showed a mean reduction of dentine hypersensitivity
of 77.83%, following the procedure, however recent systematic review
concluded that there was insufficient evidence to suggest that this
surgical procedure predictably reduced dentine hypersensitivity [102].
Gingival recession together with a missing cemento-enamel junction
(CEJ) due to tooth wear may also be observed. CEJ reconstruction can
be performed using a resin composite prior to a surgical root coverage
procedure with the aim of increasing the intimate contact and stability
of the flap/graft as well as improving the final gingival margin contour
which in turn may reduce dentine hypersensitivity by covering the
previously exposed root surface [103,104].

Conclusions

Periodontitis is a multifactorial inflammatory disease affecting
susceptible individuals. There has however been a fundamental shift in
philosophy in the management of the condition due to an improvement
in our understanding of the role and function of the oral flora indicating
that the dysbiosis of the commensal microorganisms rather than
any acquisition of exogenous pathogens are key in the development
of any future disease progression. The control of the dental biofilm
is therefore considered to be an important treatment strategy to halt
the progression thereby achieving periodontal stability. Non-surgical
and surgical periodontal debridement procedures together with self-
performed biofilm control, therefore, is a prerequisite for managing
inflammation and restoring periodontal health. Adjunctive treatment
modalities as indicated in this overview may also be of benefit when
incorporated into the management of the condition.
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