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ABSTRACT

INTRODUCTION: Increased tooth mobility as a consequence of untreated periodontitis leads to tooth loss due to increased
periodontopathogens. The use of metronidazole in combination with spiramycin is one of the effective conventional treatments
of severe periodontitis (grade C), but it has several side effects. On the other hand, diode laser (980 nm) is also recommended to
treat severe periodontitis (grade C) due to its bactericidal and detoxifying effects.

OBJECTIVE: Measure and compare the grade of teeth mobility after intra-pocket application of diode laser therapy
versus systemic antibiotic in severe periodontitis (stage 3 grade C).

MATERIALS AND METHODS: A Randomized controlled clinical trial was conducted on 50 patients with stage 3 grade C
periodontitis divided equally into two groups. Group | (test group) treated by scaling and root planing (SRP) together with intra-
pocket application of diode laser. Group Il (control group) treated by SRP and systemic antibiotic administration. Patients were
evaluated in terms of mobility degree at baseline, 4™ and 12! week postoperatively.

RESULTS: The degree of teeth mobility decreased significantly from baseline to the end of the treatment in each group
individually. However, there was no significant difference between both groups at the end of the treatment.
CONCLUSION: Laser therapy and systemic antibiotic are effective treatment modalities in decreasing the degree of
mobility of teeth with stage 3 grade C periodontitis. However, to avoid the systemic antibiotic side effects and bacterial
resistance of long term use, intra-pocket laser therapy can be recommended.
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INTRODUCTION
Periodontitis is a multifactorial inflammatory disease
initiated by dental plague biofilm and results in
periodontal supporting tissues destruction and
eventually tooth loss (1).

The high frequency of periodontitis has
made it a major public health issue. It has a
negative impact on chewing function and
aesthetics, contributes to social inequity, and
reduces quality of life greatly. Periodontitis
causes a large percentage of edentulism and
masticatory dysfunction, has a severe impact on
overall health, and costs a lot to treat (2).

Recently, at the World Workshop 2017 for
Periodontitis Classification, it was categorized under
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a single category, "periodontitis” (3). This was
further defined by a multidimensional grading and
staging system that could be modified over time as
new evidence became accessible. Management
severity and complexity are factors in staging. Stage
I is for early periodontitis, stage Il is for moderate
periodontitis, stage Il is for severe periodontitis
with potential risk of tooth loss, and stage IV is for
advanced periodontitis with the potential for
dentition loss. Grading is based on the rapid
progression rate and the expected response to
treatment. Grade A represents a slow progression
rate, Grade B represents a moderate rate of
progression, and Grade C represents a rapid rate of
progression (4).
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According to this  periodontal  disease
classification (the World Workshop 2017), stage
3 grade C periodontitis (formerly called localized
aggressive periodontitis) is characterized by rapid
periodontal attachment loss of > 5 mm and bone
loss to the middle third of the root and beyond
that can cause increasing tooth mobility with a
rapid progression rate (bone loss of > 2mm over 5
years) (5).

Normally physiologic tooth mobility is
about 0.25 mm horizontally. Above this number
is called abnormal or increasing tooth mobility
which can be caused by pathological causes such
as periodontal disease or physiological causes as
primary tooth exfoliation and occlusal trauma (6).

Miller's mobility index (MMI) is still
used for examination of tooth mobility. The
extent of tooth mobility is commonly graded on a
scale of 1 to 3, Class I; movement of the tooth is
greater than normal but less than 1 mm
horizontally. Class 1l; movement of the tooth up
to 1 mm or more in horizontal direction
(buccolingual or mesiodistal direction). Class IlI;
movement of the crown of the tooth more than 1
mm in horizontal and vertical direction or rotation
in its socket (7,8).

Many devices have been developed to
assess tooth mobility like periodontometer
developed in (1954) and periotest (1988) a
dynamic device that provides an accurate measure
for tooth mobility (9). These devices may help in
measuring mobility, but they are not widely used.
In general, clinical mobility is graded in a direct
manner by firmly holding the tooth between the
handles of two metal instruments (10).

Antibiotics, in addition to scaling and root
planing (SRP), are the standard treatment for severe
periodontitis (grade C) with favorable results (11).
Metronidazole in conjunction with spiramycin has
been demonstrated to be a beneficial treatment for
active periodontitis (12). It has been shown that
combining spiramycin with metronidazole has a
synergistic impact against a wide range of
infections. Furthermore, it has been approved to
remove the majority of bacterial infections during
treatment and at follow up (13). However, numerous
studies have revealed slightly better clinical long-
term outcomes and less microbial resistance as a
consequence of antibiotic treatment (14,15).

For many years, diode laser therapy has
been advocated as an additional or supplementary
treatment for periodontal disease (16). In patients
with severe periodontitis (grade C), using the
diode laser in addition to SRP was more
successful in terms of clinical and microbiological
characteristics (17). In addition, when compared
to surgical procedures, diode laser periodontal
treatment has shown improved clinical,
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biochemical, and radiological results (18). The
antibacterial and detoxifying actions of lasers
have been presented as a potential adjunctive
treatment technique to promote non-surgical
periodontal treatment with good outcomes using a
980 nm diode laser (19).

After active therapy, maintenance care is

essential to remove dental plaque biofilm and
avoid recurrence of periodontitis (20).
According to aforementioned we were interested
to measure and compare the degree of teeth
mobility with severe periodontitis (stage 3 grade
C) after intra-pocket application of diode laser
therapy versus systemic antibiotic.

The null hypothesis is that, after a three
months’ follow-up, there would be no significant
difference in improvement in mobility degree
between diode laser and systemic antibiotic.

MATERIALS AND METHODS

The study was accepted by the Research Ethics
Committee of the Faculty of Dentistry,
Alexandria university (IRB NO:00010556 -
IORG 0008839). Registration of the study was
done at U.S National Institutes of Health Clinical
Trials Registry (NCT05222737). It also followed
the principles of modified Helsinki code for
human clinical studies (2013) (21) and
CONSORT 2010 guidelines for reporting
randomized clinical trials (22).

Sample size

Sample size was estimated assuming alpha error=
5% and study power= 80% to detect outcome
difference between both groups. Lobo et al. (23)
concluded that an average percentage change at 6
months of tooth mobility was 0.31+0.30 in the laser
group and 0.28  0.24 in the control group. Based on
comparison of means, the minimum sample size was
calculated to be 23 per group which will be
increased to 25 to make up for cases lost to follow-
up. The total sample size required = number of
groups x number per group = 2 x 25 =50.

Sample size is calculated using two-sided
independent samples t test at .05 significance
level using R software (24).

Study design

A total number of fifty patients diagnosed with
severe periodontitis (stage 3 grade C) were
included in the study according to the criteria of
the AAP and EEP 2017 workshop. Patients were
recruited from the outpatient clinic of the
Department of Oral Medicine, Periodontology,
Oral Diagnosis and Oral Radiology. Faculty of
Dentistry, Alexandria University. Group | (test
group): included twenty-five patients treated with
intra-pocket application of diode laser after SRP
at baseline. Group Il (control group): included
twenty-five patients treated with systemic antibiotic
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administration of a combination of metronidazole and
spiramycin after SRP for two weeks from baseline
and 2 weeks antibiotic administration after 2 months.
Inclusion criteria included patients of both sexes
having severe periodontitis (stage 3 grade C) with
clinical attachment loss (CAL) > 5 and probing
pocket depth (PPD) > 6 mm. Age of the patients
between 15 and 35 years old with rapid rate of
bone loss confirmed by panoramic radiographs
that were systemically healthy (3). Exclusion
criteria included antibiotic use in the last three
months, pregnancy, smoking, any systemic
disease that could affect the study and the use of
antimicrobial mouthwash in the previous 3 weeks
7).

Intervention

Prior to initiating treatment, patients in both
groups provided a complete medical and dental
history. Phase | therapy was undertaken. Patients
were encouraged to maintain proper oral hygiene.
The degree of mobility was measured at baseline
by firmly holding the tooth between the handles
of two metal instruments (6) and the extent of
tooth mobility was recorded following miller’s
mobility index (8). Class |; movement greater
than normal but less than 1 mm. Class II;
movement of the crown up to 1 mm or more in
lateral direction (buccolingual or mesiodistal
direction). Class Ill; movement of the crown more
than 1 mm in lateral and vertical direction or
rotation in its socket.

Laser treated group (Figures 1,2)

After scaling and root planing (18), a 980-
nm diode laser (Medency Primo, Piazza della
Liberta, 49, 36077 Altavilla Vicentina VI, Italy) was
used in continuous contact focused mode at 2 Watt
of power with a flexible glass fiberoptic of a 300-m
spot diameter (16,25), The laser fiber was inserted
one mm below the pocket depth to allow absorption
of laser energy around its tip (16). From the base of
the pocket upward, the laser fiber was inserted in
light contact with a sweeping motion that covered
the entire epithelial lining, parallel to the root surface
toward the diseased soft tissue (16,17). The
treatment was repeated until the root's entire
circumference was irradiated (17). When signs of a
new wound site (fresh bleeding) show, lasing was
accomplished (16). The total irradiation time for the
entire treatment was around 30 seconds each pocket,
with saline solution rinse to avoid root surface heat
injury (16).

Antibiotic treated group

The patients were given a combination of
Spiramycin 1.5 minimum inhibitory concentration
(MIC) and Metronidazole 250 mg (Spirazole
forte®, pharoina pharmaceuticals, Helioplis -
Cairo, Egypt) at a dosage of 17 mg per Kg (13),
taken on an empty stomach for two weeks. The
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antibiotic was then discontinued for a period of eight
weeks and then re-administered three times daily for
the following two weeks (13). Patients were given
oral hygiene guidelines, which included brushing
their teeth twice a day using proper technique.
Clinical evaluation

Patients’ oral hygiene status was reassessed after
four and twelve weeks after therapy.

The degree of mobility was measured after four
and twelve weeks.

Statistical analysis

Data were fed to the computer and analyzed using
IBM SPSS software package version 20.0.
(Armonk, NY: IBM Corp). The Kolmogorov-
Smirnov was used to verify the normality of
distribution of variables, Comparisons between
groups for categorical variables were assessed
using Chi-square test (Monte Carlo). While
Friedman test for abnormally distributed
quantitative variables, to compare between more
than two periods or stages and followed by Post
Hoc Test (Dunn's) for pairwise comparisons.
Significance of the obtained results was judged at
the 5% level.

RESULTS

The present study was conducted on fifty
individuals with age ranging from 15 to 35 years,
divided into two groups. Each group consist of
twenty-five patients suffering from severe
periodontitis (grade C) (CAL>5). None of the
subjects stated any oral health problems during
the study time.

There was highly statistically significant
decrease in the degree of teeth mobility in both
groups from baseline to the end of the treatment.
Yet, there was no statistically significant
difference between test and control groups at
baseline, 1 month and 3 months (P= 0.239, 0.461,
0.156 respectively). (Table 1, Figure 3)

Although the control group showed an
early rapid improvement in mobility after 1
month (P=0.002") in comparison with steady
decrease in test group (P=0.011%), at the 3rd
month the test group showed a more decreased
mobility (P=0.003*) in comparison to the control
group (P=0.028%*). (Table 1, Figure 3)

However, both groups showed a highly
statistically significant improvement in the
mobility of teeth from base line to the end of
treatment (P<0.001"). (Table 1, Figure 3)
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Figure (1): (A) Medency dioe laser device
(B, C) Intra pocket diode laser application in test
group application in test group.
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Figure (2): Fresh bleeding aftr laser herapy.

8 | uBascline ulmonth 3 munths‘

Percentage

Nomobility| Grade 1

Grade2 | Nomobility| Grade 1
Test Control
Mobility
Figure (3): Comparison between the three studied
periods according to mability in each group.

Table (1): Comparison between the three studied
periods according to mobility in each group.
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- . 3
Mobility | Baseline | 1 month months
(n=25) | (n=25) | (n=25)
0(0%) | 6(24%) | 16
(64%)
11 13 9 (36%)
Grade 1 (44%) (52%)
14 6 (24%) | 0 (0%)
Grade 2 (56%)
p1=0.011",p2<0.001",p3=0.003"
(n=25) | (n=25)
0 (0%) 3 (12%)
7(28%) | 17
(68%) (60%)
18 5 (20%) | 0 (0%)
(72%)
p1=0.002",p2<0.001",p3=0.028"
(p=0.461| (p=0.156
(p=0.239) |)
p: p value for comparing between Test and Control in
each period

po: p value for comparing between the studied periods
in each group

p1: p value for comparing between Baseline and 1
month

pz2: p value for comparing between Baseline and 3
months

ps: p value for comparing between 1 month and 3
months

*: Statistically significant at p <0.05

DISCUSSION
The aim of the study was to evaluate the
efficiency of intra-pocket diode laser therapy in
decreasing mobility in cases of stage 3 grade C
periodontitis ~ versus  systemic  antibiotic
administration.
The goal of periodontal therapy is to reduce or
eliminate bacterial pathogens while also reducing
and preventing the inflammatory disease
progression (3). Clinicians face challenges in
treating aggressive periodontitis because there are
no proven protocols or guidelines for disease
management (26). One of the first suggested
treatment modalities for severe periodontitis
(grade C) (previously aggressive periodontitis) is
non-surgical scaling and root planing (27).
However, due to periodontal pathogens ability to
infiltrate within periodontal tissues, scaling and
root planing (SRP) does not completely remove
them in mild and deep periodontal pockets (28).
Antibiotics, in conjunction with SRP, are
the  conventional treatment for  severe
periodontitis (grade C) (previously aggressive
periodontitis) (11). Metronidazole in combination
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with spiramycin has been shown in studies to be a
successful therapy for active periodontitis (13).
However, it has been established that the use of
antibiotics leads to bacterial resistance and a
variety of systemic side effects (15,29).

In recent years, laser periodontal therapy
has been introduced as an alternative or adjunctive
therapy to traditional, mechanical periodontal
treatments. Numerous beneficial properties, such as
hemostatic ~ effects, calculus removal, or
bactericidal activities and detoxification against
microbial pathogens, may result in improved
treatment outcomes (30).

The most commonly used lasers in
periodontics are semiconductor diode lasers
(wavelength 820-980), which are primarily utilized
for laser-assisted subgingival curettage and
periodontal pocket cleaning with varying degrees
of success (31,32). However, diode lasers have
been shown to be ineffective ineliminating
calcified deposits from the root surface, thereafter
it should only be used in conjunction with
mechanical periodontal therapy (33,34).

Thus, we were interested to investigate
the clinical efficiency of laser versus conventional
antibiotic therapy on mobility degree in stage 3
grade C (aggressive periodontitis).

Though in our study regarding mobility
degree, there was no statistically significant
difference between test and control group in
decreasing mobility level yet there was an
improvement in mobility degree in test group
more than control group.

In agreement of our study results,
although they worked on chronic periodontitis
patients, Kreisler et al. (35) stated that there was a
greatest reduction in the tooth mobility degree
and probing depth in the group that underwent
SRP plus Gallium-Aluminum-Arsenide
semiconductor laser (809 nm) therapy in 3
months follow up (35).

The decrease in the degree of mobility was due to
complete removal of infected sulcular epithelium
and de-epithelialization of the periodontal
pockets, which leads to enhanced connective
tissue attachment rather than bacterial reduction
in the periodontal tissues (35).

Other studies stated that, the removal of infected
granulation tissue by laser therapy enhances
connective tissue healing with a lowering of
probing depth, gingival index, and tooth mobility,
as well as a significantly higher recovery of
clinical attacks than the initial preparation alone
(35-38).

Although Lobo et al. (23) used the 940-diode
laser in open flap debridement in severe
periodontitis patients they reached the same our
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study results in decreasing mobility degree
significantly over six months.

In previous studies, a diode laser
application has been proven to reduce the bacteria
in pockets, due to the high absorption of specific
laser wavelengths by chromophores. Also diode
laser is highly absorbed by haemoglobin and
other pigments, making it ideal for soft tissue
surgery and removing biofilm from pocket wall
(39).

Other researchers reported that using a
diode laser in combination with ultrasonic scaling
for  periodontitis treatment ~ demonstrated a
significantly lower incidence of bacteremia in the
diode plus ultrasonic group than in the ultrasonic
group only. They advocated the use of diode lasers
to prevent bacteremia. A 980 nm diode laser has
been also used to reduce periodontal pathogenic
bacteria in aggressive periodontitis patients (40).
Kamma et al. have proven that the total bacterial
load in pockets could be reduced by applying laser
therapy without the use of systemic antibiotic
therapy (16).

Other authors used metronidazole
tablets and drops of liquid aplun (a complex
compound of lanthanum nitrate and tri-ethylene
glycol in glycerol) complexed with teva bone
applied inside the periodontal pocket in rapidly
progressing periodontitis. The results revealed a
marked decrease in tooth mobility following the
30 days of treatment, this was in agreement with
our study although they used different complex of
medications which may be attributed to anti-
inflammatory and antimicrobial activity (40).

In the current study, though the control
group showed an early rapid enhancement in
mobility by the first month in comparison to the
steady enhancement in test group. Yet the late
enhancement in mobility between one and three
months in laser group was better than antibiotic
group. So, laser therapy gave better results than
antibiotic on avoiding the systemic side effect of
the antibiotics. Taking into consideration the
bacterial resistance to the frequent antibiotic
administration, we are recommending using laser
therapy to reduce the degree of mobility in severe
periodontitis (stage3 grade C) with increasing the
times for laser application.

The decline in the degree of mobility
following intra pocket diode laser therapy
indicates that laser therapy is one of the
successful treatments of stage 3 grade C
periodontitis (aggressive periodontitis). However,
reduction in mobility degree in the current study
cannot be directly compared to other studies
because of shortage of knowledge concerning the
exact mechanism by which laser therapy
decreases mobility degree also because of the
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different methodology and drugs delivery used.
Hence, additional studies supported by clinical
and microbiological analysis are needed to give
convincing evidence regarding the advantageous
effect of intra-pocket laser therapy in treatment of
stage 3 grade C periodontitis.

CONCLUSION

Despite the deficiency of data concerning
evaluation of mobility degree in stage 3 grade C
periodontitis. In addition to the results of present
study that both laser and systemic antibiotic are
effective treatment modalities in stage 3 grade C
periodontitis. we concluded that intra-pocket laser
therapy is better than systemic antibiotic because
of antibiotic resistance and systemic side effects.
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