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Abstract-
Background:
Healing following gingivectomy is painful as healing takes place by secondary intention. Low level laser therapy
(LLLT) had been used to stimulate gingival wound healing following gingivectomy. LLLT works on the principle
of biostimulation/biomodulation effect, which results in increased collagen synthesis, fibroblast differentiation
and angiogenesis. As LLLT is absorbed in sub cellular level and is capable of penetrating deeper into tissues
facilitating gingival wound healing.
Aim & Obijective:
The purpose of this split-mouth controlled clinical trial was to assess the effect of low level laser therapy (LLLT)
on gingival wound healing after conventional gingivectomy.
Materials and Method:
Twenty-five patients having gingival enlargement were included in the study. Selected patients were randomly
divided into two groups by using chit method. Surgical gingivectomy was performed in both groups. Following
gingivectomy, test group was subjected to low level laser therapy immediately and on 7" post-operative day. Pain
response was assessed by using visual analogue scale on 1%, 3 and 7" post-operative day. Gingival wound healing
was assessed by using Landry healing index on 7%, 215t and 30" post-operative day.
Results:
On intergroup comparison, control group showed better improvement in scores of visual analogue scale and
wound healing index on the first two follow up days and results were same in both the groups on the 3™ follow
up day.
Conclusion:
Within the limitations of this study it was observed that LLLT has no added beneficial effect on wound healing
following conventional gingivectomy.
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INTRODUCTION

An increase in the size of the gingiva is known as gingival enlargement, or gingival overgrowth i, Gingival enlargement
can occur due to accumulation of dental plague, hormonal imbalance, by use of certain medications and others 1.
Management of gingival enlargement starts with conventional periodontal treatment which is scaling and root planing.
However, presence of fibrotic gingival tissues after scaling and root planing will prevent the adequate shrinkage of
gingival tissue. As a result, the conventional treatment wouldn’t be enough and a surgical intervention is necessary to
return the gingiva to its anatomical and physiological conditions. Gingivectomy/gingivoplasty is the most common
surgical procedure for treatment of gingival enlargements [?. However, healing following gingivectomy/gingivoplasty
is painful as healing takes place by secondary intention [,

To overcome this challenge low level laser therapy (LLLT) has emerged as one of the most important alternatives or
adjuncts to conventional gingivectomy/gingivoplasty. Low level laser therapy was first introduced by Mester and his
colleagues, they also called it as soft laser therapy 1. It is known by its ability to induce a non-damaging photobiological
action B1. Unlike ‘hard’ high power lasers, LLLT provides low energy, only sufficient to induce stimulation response in
body tissue. Low level laser absorption parameter is in sub cellular photo receptors, it results in electron transfer in the
respiratory chain of mitochondria membrane and is capable of penetrating into tissues in depth of 3-15 mm . In-vivo
and in-vitro experiments, it has been shown that low level laser is capable of speeding up repair process . It will also
reduce post-operative pain by increasing the stability of nerve cell membrane. LLLT also increase ATP production thus
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inducing intracellular metabolic changes, faster cell division, proliferation, fibroblast migration and speeding up matrix
production B,

However, there is no set parameter for LLLT in the literature. There is heterogeneity of experimental protocols,
parameters used, and results reported. In case of LLLT, the therapeutic effectiveness greatly depends on the parameters
being applied. Earlier studies have been conducted to evaluate the effect of LLLT on gingivectomy wound healing. As
earlier studies failed to draw a definitive conclusion regarding benefits of LLLT on wound healing because of variable
parameters used in studies. Hence, this study is designed to evaluate and compare the effect of LLLT on wound healing
following conventional gingivectomy.

MATERIALS AND METHODS

Present study was carried out as a randomized control clinical trial using split mouth design. The study was carried out

in accordance with the code of ethics of the world medical association (Declaration of Helsinki) for experiments

involving humans. Ethical clearance for the study was obtained from the Institutional Ethics and Review Board. Total

25 subjects having gingival enlargements >1 according to Bokenkamp and Bohnhorst criteria ! were selected for the

study, satisfying the eligibility criteria and were randomly divided into two groups, A and B by chit method. Group A

(Control group) — Sites treated with gingivectomy alone. Group B (Test group) — Sites receiving low level laser therapy

(LLLT) following gingivectomy.

Inclusion criteria:

1. Subjects with gingival enlargement involving at least 2 teeth on each side of the midline in an arch requiring
excisional gingival procedure.

2. Subjects who will give written informed consent.

Exclusion criteria:

1. Subjects requiring flap/regenerative periodontal surgery.

2. Subjects taking any medication which can influence the gingival response during healing.

3. Subjects with any systemic disease affecting the periodontium.

4.  Pregnant women, lactating mothers, postmenopausal women.

5. Subjects with any blood dyscrasia or bleeding disorder.

6. Smokers and tobacco chewers.

7. Subjects who are unable to perform routine oral hygiene procedures or not complying with oral hygiene
instructions.

Patient’s pain response was assessed by using visual analogue scale (VAS) [ on 1%, 3" post-operative day via telephonic

conversation and recalled on 7% post-operative day.

Gingivectomy wound healing was assessed by using Landry et al. healing index® on 7%, 215 and 30" post-operative

days.

Degree of epithelization was assessed by using methylene blue staining method, which was applied over the surgical

area using a cotton pellet and the patient was asked to rinse with water after 2 minutes. The areas where epithelium was

absent was stained blue with the dye. Staining of the surgical areas was repeated on the 7" day, 21% day and 30" day

postoperatively to visualize the surfaces lacking epithelization.

Surgical gingivectomy was performed in both groups (Figure 3). Following the administration of local anaesthesia,

periodontal pockets were marked by using periodontal pocket marker (Figure 4). External bevel gingivectomy was

performed by using kirkland knife and bard Parker blades no. 11, 15 (Figure 5, 6). If required, debridement was

performed with the curettes and scaling and root planing was done. Periodontal dressing (Coe Pak) was then placed

over the surgical site.

After completion of the surgical procedure test sites were subjected to laser irradiation by diode laser using following

parameters (power of 1.5 W with 940 nm wavelength in continuous wave mode (CW) in non-contact method, duration

of exposure 40 seconds). Laser irradiation was done immediately after surgery and 7" day post-operatively (Figure 7,

9). Following irradiation, control site was protected during laser irradiation of test site. Periodontal dressing (Coe-Pak)

was then placed over the surgical site.

Post-surgery, patients were instructed to refrain from mechanical oral hygiene maintenance for 1 week at the surgical

site and oral hygiene was to be maintained by using 0.2% Chlorhexidine mouthwash. Patients were advised to take

Acetaminophen (Paracetamol) 500mg tablet only if they experience pain. Patients were recalled at 7™, 215 and 30" day

post operatively (Figure 8, 12, 14). At each of the recall visits, oral hygiene was assessed and oral hygiene instructions

were reinforced. Methylene blue staining was done on each half of surgical wound on 7" day, 21° day and 30" day after

removal of dressing and were scored for wound healing (Figure 10, 11, 13, 15).

[JRTI2312090 International Journal for Research Trends and Innovation (www.ijrti.org) 644



http://www.ijrti.org/

© 2023 IJRTI | Volume 8, Issue 12 | ISSN: 2456-3315

Figure 1: Armamentarium for gingivectomy

Figure 2: Armamentarium for low level laser therap

Figure 3: Pre-Operative (Test #41 42 43 and Control group#31 32 33)

Figure 4: Pocket marking using PMGF pocket marker
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Figure 7: Low-level laser therapy done at test site immediately after gingivectomy

3 !

Figure 8: 7'" Day post-0 erative picture showing test and control group

Figure 9: 7" day low-level laser therapy
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Figure 11: 7" day methylene blue application post rinsing

Figure 12: 21 day post-operative picture showing test and control group

Figure 15: 30" day methylene blue application post rinsing
RESULT
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All the participants completed the study and were in the age range of 13-57 years. The mean age of the participants
were 21.36 years. Out of the total 25 participants, 20 were female comprising 80% of the study population with a mean
age of 22.9 years and 5 were male comprising 20 % of the study population with a mean age of 19.4 years. (Graph 1
and 2)

On intragroup comparison of pain index by visual analogue scale, group A (control) and group B (Test) sites showed
progressive reduction in pain from day 1 to day 7. Reduction in pain was statistically significant (Table 1 and 2). On
intergroup comparison of pain index by visual analogue scale, group A (control) showed statistically significant
reduction in pain on day 1 when compared to group B (test). No statistically significant reduction in pain was observed
among both the groups on day 3. Pain was absent in both the groups on day 7 as the scores were zero (Table 3 and
Graph 3). On intragroup comparison of healing index score, group A (control) shows a statistically significant
improvement in healing from day 7 to day 21. However, improvement in healing was not statistically significant from
day 21 to day 30. Group B (Test) showed statistically significant improvement in healing index score from day 7 to day
30 (Table 4 and 5). On intergroup comparison of healing index score, group A (control) showed statistically significant
improvement in healing on day 21 followed by day 7. No statistically significant improvement in healing score was
observed among both the groups on day 30 (Graph 4 and Table 6).

TABLES
Table 1: Group A (Control) intragroup comparison of pain index-visual analogue scale scores at different time
intervals post-operatively

Paired Differences
Time N Mean difference * 95% Confidence p-value
Interval of the
Std. Error !
Difference
Lower Upper
Day 1 25
0.875"+ .338 0.020 1.55 0.012°
Day 3 25
Day 1 25
1.875"+ .338 1.20 2.55 0.000°
Day 7 25
Day 3 25
1.000"+ .338 0.33 1.67 0.004 S
Day 7 25

* The mean difference is significant at the 0.05 level. (Post Hoc test) N- Sample size, Std.- Standard, S- Significant
Table 2. Group B (Test) intragroup comparison of pain index-visual analogue scale score at different time
intervals post-operatively

Paired Differences
Time N Mean differences | 95% Confidence Interval of | ,.y51ye
Std. Error the Difference
Lower Upper
Day 1 25
1.458"+ .498 0.47 2.45 0.005 °
Day 3 25
Day 1 25
2.958"+.498 1.97 3.95 0.000 S
Day 7 25
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Day 3 25
1.500"+.498 0.51 2.49 0.004 3

Day 7 25

* The mean difference is significant at the 0.05 level. (Post Hoc test) N- Sample size, Std.- Standard, S- Significant
Table 3: Intergroup comparison of pain index-visual analogue scale scores at different time intervals post-

operatively
Paired Differences
Mean * | Mean 95% Confidence
Time | Group N Std. differencex Interval of  the | p-value
Deviation Std. Error Difference
Lower Upper
Group A 1.88+1.5 -1.945 -0.2221
(Control)
Day | Group B |25 2.96+2.3 -1.083£2.041 0.016
1 (Test)
Group A 1.00+1.3
(Control) -1.226 0.226 0.168 NS
Day | Group B |25 1.50+1.8 -0.500£1.719
3 (Test)
Group A 0.00£0.00 0.00 0.00
(Control) 0.00+0.00 0.00%
Day | Group B |25 0.00+0.00
7 (Test)

* The mean difference is significant at the 0.05 level. (paired t-test) N- Sample size, Std.- Standard, S- Significant, N.S.-
non-significant

Table 4: Group A (Control) intragroup comparison of healing index scores at different time intervals

Paired Differences
Time N Mean differencex p-value
Std. Error 95% Confidence Interval
of the Difference
Lower Upper
Day 7 25 0.000 ®
-0.625"+ 0.093 081 .0.44
Day 21 25
Day 7 25 0.000 S
-0.750" + 0.093 094 056
Day 30 25
Day 21 25 0.182 NS
-0.125 £ 0.093 --0.31 -0.06
Day 30 25

* The mean difference is significant at the 0.05 level. (Post Hoc test) N- Sample size, Std.- Standard, S- Significant,
N.S.- non-significant

Table 5: Group B (Test) intragroup comparison of healing index scores at different time intervals post-
operatively

Paired Differences
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Time N Mean differencex | 9594 Confidence Interval of | p-value
Std. Error the Difference
Lower Upper
Day 7 25
-0.500"+0.142 0.001°8
Day 21 25
-0.78 -0.22
Day 7 25
1.167°+0.142 0.000 S
Day 30 25
-1.45 -0.88
Day 21 25
-0.667*+0.142 -0.95 -0.38 0.000 S
Day 30 25

* The mean difference is significant at the 0.05 level. (Post Hoc test) N- Sample size, Std.- Standard, S- Significant
Table 6: Intergroup comparison of healing index scores at different time intervals post-operatively

Paired Differences
Time | Group N Mean =+ Std. | Mean 95% Confidence p-value
Deviation difference+ In_terval of the
std. Error | Difference
Lower Upper
Group A 4.25+0.442
Day 7 | (Control) 0.41740.830 | 5 966 0.7¢7
Group B | 2° [ 3.83£0.637 0.022°3
(Test)
Group A 4.88+0.338
Day (Control)
21 Group B 25 4.33+0.565 0.542+0.658 | 0.264 0.820 0.0018
(Test)
Group A 5.00+0.00
Day | (Control) 0.083+0.282 | -0.036 | 0.203 0.162 NS
30 Group B | 25 [ 5.00£0.00
(Test)

* The mean difference is significant at the 0.05 level. (paired t-test) N- Sample, Std.- Standard, S-Significant, N.S.-
non-significant

GRAPHS

Graph 1: Age distribution of patients
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Graph 2: Gender distribution of patients
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Graph 3: Intergroup comparison of pain index-visual analogue scale scores at different time intervals post-

operatively
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Graph 4: Intergroup comparison of healing index scores at different time intervals post-operatively
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DISCUSSION

In the present study on intragroup comparison post-operative pain experienced after surgery progressively diminished
in both group A (control) and group B (test). As low level laser therapy (LLLT) had no added benefit in post-operative
pain reduction in group B (test). Our results were in accordance with a study conducted by Masse et al. [ who did not
find any significant reduction in pain following the use of LLLT after free gingival graft procedure. [ In contrast to our
study, Kohale BR et al. ! and Saxena S et al. 1% found significant reduction in pain when LLLT was used following
conventional gingivectomy. According to Bjordal et al. (2006), ' analgesic effect of LLLT is better in the first 72
hours post-operative and for faster pain relief LLLT has to be continued in subsequent days 2. In the present study
LLLT irradiation was done immediately and on 7" day post operatively, but LLLT irradiation was not done on the
consecutive days as recommended by the author. The analgesic mechanism of LLLT is not clearly understood but it is
said to stabilize the lipid double membrane and its proteins and increase ATP production 2. In the present study, no
significant reduction was seen in the pain index by VAS scores when compared to other studies, 2% which might be
due to the difference in the laser parameters used and difference in the study design.

Wound healing following conventional gingivectomy starts with formation of protective clot which is further replaced
by granulation tissue 1, After 5 to 14 days, surface epithelialization is generally complete. Complete epithelial repair
takes about 1 month and complete repair of the connective tissue takes about 7 weeks . In the present study, group A
(control) showed better improvement in healing index scores when compared to group B (test). Complete epithelization
was seen on the 30" post-operative day in most of the subjects in both groups, suggesting LLLT had no additional
benefit on gingivectomy wound healing. Our findings are in accordance with Chawla K et al. B! who evaluated the effect
of LLLT on wound healing following depigmentation procedure, in which healing was better at control sites but results
were not statistically significant. The results of the present study were similar to results obtained by Damante et al. [*5)
who showed that LLLT did not improve healing following gingivoplasty. Damante et al. used single application of 15
mW GaAlAs laser in a punctual mode 1. In contrast to the present study, other authors 26171 found beneficial effect
of LLLT on wound healing following gingivectomy.

Studies have shown that LLLT may lower IL-1R, and this effect depends on duration of exposure of LLLT 18, In the
present study, the test site was irradiated for 40 secs in continuous mode which was similar to a study done by Kohale
BR et al . Studies have shown that LLLT can reduce IFN-y, but increases the production of PDGF and TGF-R. LLLT
may result into vasodilation, and increase in blood circulation. All these changes would result in anti-inflammatory
effect of low level laser, and improves wound healing 1. However, in the present study no significant improvement was
seen in the healing index scores of test group as seen in other studies, 2% which might be due to the differences in
laser parameters. In the present study a diode laser of 940 nm wavelength was used for LLLT which is in accordance
with the study done by Kohale BR et al 2. A study by Saxena S et al. % showed that shorter the wavelength of laser,
greater is its action and power of penetration which facilitates wound healing 1%, It has been suggested that LLLT
induces better cellular mitochondrial respiratory chain activation, and fibroblastic activity which occurs between the
wavelength range (562 and 600 nm) 10 A study by Indurkar M et al. 2% stated that high doses of LLLT result into
reduction of fibroblast production and growth factor release, ! which might explain the reason for delayed healing in
the test site compared to control site, as power of 1.5 W was used in the present study in contrast to previous studies
(210201 where <1.5 W was used. In the present study, laser irradiation was done immediately and 7™ post-operative day.
There are formation and proliferation of newer blood vessels and fibroblasts in the initial stages of wound healing 2.
This was done in accordance with other studies by Ozcelik et al. " and Ahmed et al. Y1 who also used LLLT application
during the first 7 days of wound healing. Multiple sessions of diode laser therapy showed a faster and greater tendency
to reduce inflammatory responses. Such results might be explained by the cumulative effect of laser irradiation, by
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which every newly irradiated dosage postoperatively stays in the target tissue 2. However, irradiation was done for
only 2 days in the present study.

Methylene blue was used to evaluate the wound epithelialization in the present study as compared to other studies where
histological analyses was done °1, Methylene blue was used in accordance with the study by Kohale BR et al. [, where
they showed better visualization of areas in which gingival epithelium is absent, abraded or lacking sufficient
keratinization and to distinguish areas from normal gingiva for assessment of wound healing. Histological evaluation
was not done in the present study as a second wound site needs to be created. After gingivectomy, collagen formation
and gingival tissue organization occur gradually within 3-4 weeks as the inflammation and the vascularity of the
granulation tissue decrease . So, there was no or very less uptake of dye on 30" post-operative day in both control
and test group. In the present study, healing index given by Landry et al. ® is used which is in accordance to study by
Kohale BR et al. @ and Lingamaneni S et al. ?° Limitation of this index is overlapping of scores.

Present study results are in contrast to other studies as differences in the results may be due to the variance in parameters
used as there is no standardization of parameters set for low level laser therapy. In our knowledge this the first study to
evaluate the efficacy of 1.5 W and 940 nm diode laser for low level laser therapy.

Limitations of the study

1. Low level laser therapy application was done only twice but not on subsequent visit.

2. Methylene blue application was done just prior to low level laser therapy irradiation which might have
hampered wound healing.

3. Short follow-up duration.

Conclusion

Within the limitations of this study, authors would like to conclude that low level laser therapy (LLLT) following
conventional gingivectomy has no added beneficial effect on gingivectomy wound healing. Further randomized
controlled clinical trials are necessary to verify the potential benefits of LLLT on wound healing following conventional
gingivectomy.
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