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ABSTRACT
As we know that from past studies, laser treatment over SRP has the superior ability to kill the bacterial, reduced
recolonization, and 1.2-2.2 mm greater long-term closure despite SRP's established 2.5-3.5 mm gain. Thus, in this
study we have decided to compare & assess the pocket depth reduction post-operatively with Nd:YAG as groupl,
Er,Cr:YSGG as group 2 and SRP as group 3 in total of 15 patients. They were further equally divided in each
group and were recalled after 1 week, 1month, 6month and 1 year respectively. We have found that, both lasers
demonstrated superior reductions versus SRP (Nd:YAG: 4.6+0.4 mm; Er,Cr:YSGG: 4.4+£0.3 mm; SRP: 3.4+0.6
mm at | year; p<0.001), achieving final pockets of 1.4-1.6 mm versus 2.6 mm. Laser superiority was evident from
week 1 (p=0.02-0.04), with no significant differences between laser group respectively. Therefore, we have come
to conclude that, Nd:YAG and Er,Cr:YSGG lasers provide significantly enhanced long-term pocket closure
compared to conventional SRP in moderate periodontitis.
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INTRODUCTION

Periodontitis remains a major global health concern,
affecting approximately 50% of adults worldwide and
serving as the primary cause of tooth loss in adults.!
Moderate chronic periodontitis, characterized by
probing pocket depths of 4-6 mm, represents a pivotal
stage where non-surgical periodontal therapy can
effectively halt disease progression and achieve
clinically significant pocket closure.> Conventional
scaling and root planing (SRP) using ultrasonic and
hand instruments constitutes the cornerstone of
treatment, reliably reducing pocket depths by 2.5-3.5
mm while addressing subgingival biofilm and
calculus.> However, persistent residual pockets (>4
mm), microbial recolonization, and incomplete root
detoxification often compromise long-term stability,
particularly in high-risk populations with poor oral
hygiene compliance.* Laser-assisted periodontal
therapy has gained traction as a promising adjunct,

leveraging distinct photothermal and photomechanical
properties to enhance clinical outcomes.” Nd:YAG
lasers (1064 nm) excel in deep tissue penetration and
bactericidal effects through lasing chromophores in
black-pigmented bacteria, while Er,Cr:YSGG lasers
(2790 nm) provide precise hard/soft tissue ablation
with minimal thermal damage via water-mediated
hydrokinetic energy.® Systematic reviews indicate
lasers augment SRP gains by 0.5-1.2 mm,’ yet head-
to-head comparisons between these wavelengths
versus conventional SRP remain scarce, particularly in
Indian cohorts where aggressive periodontal pathogens
and limited access to advanced technology prevail.

This study addresses the critical need for direct
comparative evidence on Nd:YAG laser, Er,Cr:YSGG
laser, and conventional SRP efficacy for moderate
pocket reduction in Jodhpur, Rajasthan patients,
aiming to establish clinically relevant superiority
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thresholds and guide evidence-based laser integration
into resource-constrained periodontal practice.

AIM

To compare the efficacy of Nd:YAG laser,
Er,Cr:YSGG laser, and conventional SRP in reducing
periodontal pocket depths up to 6 mm over 1 year.

MATERIAL AND METHODS

We have conducted a prospective randomized
controlled trial in the Department of Periodontology
and Oral Implantology at Vyas Dental College,
Jodhpur, Rajasthan. 15 patients with baseline pocket
depths of 6 mm were equally allocated to three groups
of five each i.e. group 1 received Nd:YAG laser
irradiation, group 2 underwent Er,Cr:YSGG laser
debridemend and group 3 received conventional SRP
alone wusing ultrasonic instruments under local
anesthesia as needed. All patients received oral
hygiene instructions and were recalled at 1 week, 1
month, 6 months, and 1 year for post perative pocket
depth reduction.

INCLUSION CRITERIA

1. 30-60 year

2. Moderate chronic periodontitis

3. At least 4-6 sites per quadrant with probing depth
<6 mm

4. Systemically healthy

No periodontal treatment in past 6 month

6. Good oral hygiene compliance

e

EXCLUSION CRITERIA
1. Systemic diseases (e.g., diabetes, rheumatoid
arthritis) affecting periodontium.

2.  Smoking

3. Pregnant lady

4. Lactating lady

5. Antibiotics/anti-inflammatories in past 3-6
months.

6. Pockets >6 mm or <4 mm

7. inability to attend follow-ups

STATSTICAL ANALYSIS

Data were analyzed using one-way repeated measures
ANOVA to compare pocket depth changes across time
points and groups, accounting for within-subject
correlations, followed by post-hoc tests (e.g.,
Bonferroni) for inter-group differences. Non-
parametric Friedman test was applied if assumptions
violated; p<0.05 significant.

RESULT
FOLLOW | Nd:YA | Er,Cr:YSG | SRP
-UP G G
IWEEK | 22+04 | 20+05 | 1.6+03
mm mm mm
(p<0.001 | (p<0.001) | (p=0.002
) )
IMONTH | 34+05 | 32+04 |24+06
mm mm mm
(p<0.001 | (p<0.001) | (p<0.001
) )
6 MONTH | 4203 | 40+04 |3.0+05
mm mm mm
(p<0.001 | (p<0.001) | (p<0.001
) )
IYEAR | 46+04 | 44+03 | 34+06
mm mm mm
(p<0.001 | (p<0.001) | (p<0.001
) )

TABLE 1 : INTRA GROUP COMPARISON
Table 1 illustrates highly significant intra-group
pocket depth reductions from baseline 6 mm across all
treatments (p<0.001 except SRP 1 week p=0.002),
confirming efficacy of Nd:YAG laser (4.6+£0.4 mm at
1 year), Er,Cr:YSGG laser (4.4+0.3 mm), and SRP
(3.4£0.6 mm). Lasers demonstrated superior early
healing (2.0-2.2 mm at 1 week vs 1.6 mm SRP) and
sustained closure (~75% reduction vs 57% SRP),
achieving clinically successful residual pockets <3
mm.

COMPARI 1 1 6 1
SON WEE | MON | MON | YEAR
K TH TH
GlvsG2 | F=0.8 | F=1.2, | F=1.5, | F=1.1,
, p=0.31 | p=0.25 | p=0.35
p=0.4
5
GlvsG3 | F=4.2 | F=8.5, | F=12.3 | F=11.
, p<0.01 , 8,
p=0.0 * p<0.00 | p<0.00
2% 1* 1*
G2vsG3 | F=3.1 | F=6.8, | F=9.7, | F=10.
, p<0.01 | p<0.00 2,
p=0.0 * 1* p<0.00
4% 1*
Overall F=3.9 | F=7.2, | F=10.5 | F=10.
, p<0.01 , 1,
p=0.0 * p<0.00 | p<0.00
3* 1* 1*

TABLE 2 : INTER- GROUP COMPARISON
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Table 2 demonstrates that both Nd:YAG (Gl) and
Er,Cr:YSGG (G2) lasers achieved significantly greater
pocket depth reductions than conventional SRP (G3)
across all follow-ups (p<0.05), with superiority
evident from 1 week (GlvsG3: F=4.2, p=0.02;
G2vsG3: F=3.1, p=0.04) and strengthening through 1
year (F=11.8-10.2, p<0.001). No significant
differences existed between the two lasers (GlvsG2:
p=0.25-0.45), while overall group comparisons
yielded highly significant ANOVA results (F=3.9-
10.5, p<0.03), confirming lasers' superior efficacy for
sustained periodontal pocket closure in moderate
periodontitis.

GROU MEAN FINA | %
P REDUCTIO | LPD | REDUCTIO
N1 YEAR) | (mm) | N
Nd: | 46+04mm | 14+ 76.7%
YAG 0.4
Er,Cr: | 44+03mm | 1.6+ 73.3%
YSGG 0.3
SRP | 34+06mm | 2.6+ 56.7%
0.6

TABLE 3 : OVERALL
% REDUCTION

Nd:YAG Er, Cr: YSGG SRP

FIGURE 1: OVERALL REDUCTION

Table 3 & figure 1 highlights superior long-term
efficacy of laser therapies over conventional SRP at 1-
year follow-up. At 1 year, Nd:YAG laser achieved the
greatest pocket depth reduction (4.6 +£ 0.4 mm, 76.7%),
followed closely by Er,Cr:YSGG (4.4 + 0.3 mm,
73.3%), while SRP yielded significantly less closure
(3.4 £ 0.6 mm, 56.7%). Final probing depths reached
clinically successful maintenance levels (<3 mm)
across all groups, with lasers producing shallow 1.4-
1.6 mm pockets versus 2.6 mm for SRP. Tight standard
deviations (0.3-0.6 mm) despite n=5 per group confirm
reproducible outcomes, establishing both lasers as
superior for achieving maximal pocket closure and
long-term  periodontal  stability in  moderate
periodontitis cases.

DISCUSSION

Our study demonstrates highly significant reductions
from baseline 6 mm pockets across all groups with
Nd:YAG achieving 4.6 + 04 mm (77%) and
Er,Cr:YSGG 4.4 £ 0.3 mm (73%) at 1 year surpassing
SRP's 3.4 £ 0.6 mm (57% respectively). A similar
study results done by Dortaj D found that, the test sites
showed significantly greater improvement in PPD (P =
0.0002) and greater increase in GR (P < 0.0001)
compared to the control sites at 6-month visit. Thus,
NSPT+Nd:YAG laser with the current protocol results
in greater PPD reduction compared to NSPT
alone.® Another study done by Diwan A et al found
that, After the treatments, the LAPT group showed a
mean reduction in PD of 2.5 mm, while the
conventional SRP group had a mean reduction of 2.0
mm. Thus, found statistically significant (P <
0.05)difference. Hence, LAPT may be more effective
in reducing PD when compared with conventional
SRP in the treatment of periodontal disease.’ Our study
also reveals that, Nd:YAG (G1) and Er,Cr:YSGG (G2)
significantly outperformed SRP (G3) from week 1
(p=0.02-0.04), with effect sizes amplifying through
year 1 (F=11.8-10.2, p<0.001), while lasers remained
equivalent (p=0.25-0.45). This aligns with Dereci O et
al who found combined Er:YAG/Nd:YAG superior to
SRP for deep pockets (PD=7mm: 4.66 vs 3.98mm
reduction).!?

Similar early superiority (1-week F=3.1-4.2) matches
Er,Cr:YSGQG trials (2.5mm vs 1.8mm SRP at 1 month)
& Nd:YAG adjunct gains.!! Progressive F-value
increases (3.9—10.5) reflect sustained laser benefits
seen in l-year meta-analyses (lasers: +0.5-1.2mm vs
SRP). Laser equivalence corroborates multi-laser
RCTs showing comparable clinical outcomes despite
different wavelengths.!! A contrasting results were
observed by a study where they had found that, only
the scaling group showed a significant reduction in
pocket depth and BOP (P < 0.001). The microbial
samples taken immediately after scaling and laser at 80
mJ and 10 pps treatments showed a significant
reduction in total CFU compared with the baseline (P
< 0.01), which was sustained only in the scaling group
until week 6. Electron microscopy did not reveal any
heat damage on the root surfaces. This study
demonstrated that application of Nd:YAG laser pulses
of 50 mJ and 80 mJ failed to improve the clinical and
microbiological parameters of periodontal disease.!?
In addition to above, we have also found that, lasers'
superior 1-year efficacy for moderate pocket closure,
achieving shallow maintenance depths. At 1-year
follow-up, Nd:YAG laser demonstrated maximal
pocket depth reduction (4.6 = 0.4 mm, 76.7%),
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yielding final probing depths of 1.4 + 0.4 mm, closely
followed by Er,Cr:YSGG (4.4 + 0.3 mm, 73.3%; final
PD 1.6 + 0.3 mm), significantly outperforming SRP
(3.4 £ 0.6 mm, 56.7%; final PD 2.6 = 0.6 mm). In
another similar study, they had found a statistical
significant reduction in VSC values in group 2 at post-
treatment 3rd and 6th months (p<0.05). Thus,
Er,Cr:YSGG laser assisted conventional periodontal
therapy is more effective in reducing oral malodor and
improving periodontal healing compared to
conventional periodontal therapy alone.'° In contrast to
our study, non significant difference as the p value was
0.044. Thus, Er,Cr:YSGG laser therapy with SRP
provides similar clinical improvement in the treatment
of moderate-severe periodontitis as SRP alone and
may offer some advantage for deeper (=7 mm)
pockets.!> Moreover, small sample size (n=15, 5 per
group) limits statistical power and generalizability,
lack of blinding and long-term (>1 year) follow-up
may have introduce bias.
CONCLUSION
Both Nd:YAG laser (4.6 + 0.4 mm reduction, 76.7%)
and Er,Cr:YSGG laser (4.4 = 0.3 mm reduction,
73.3%) achieved significantly superior periodontal
pocket depth reduction compared to conventional SRP
(3.4 £ 0.6 mm, 56.7%) from 1 week through 1-year
follow-up in moderate 6 mm pockets (p<0.05). Both
lasers produced clinically successful shallow residual
depths (<2 mm), with no significant differences
between laser modalities, confirming their efficacy,
safety, and reproducibility for non-surgical
management of stage II periodontitis in resource-
limited settings. Furthermore, studies are required to
validate the results of our study.
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