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Abstract
Introduction: the Er,Cr:YSGG laser has a suitable wavelength for the ablation of both hard and soft 
tissues of the periodontium and can be considered as a potential tool in periodontal surgeries. The 
current study aimed at evaluating the application of this laser versus conventional instruments in 
periodontal pocket reduction flap surgery. 
Methods: Eight patients (16 dental arches) requiring periodontal surgery were included (Trial 
registration number: IRCT201711129014N199). Using a split-mouth study design, two posterior 
sextants of a dental arch were randomly allocated into either a test group, open flap debridement 
periodontal surgery using the Er,Cr:YSGG laser or a control group using the conventional method. 
Laser parameter settings of a 2780 nm wavelength, H mode (60 µs pulse duration), 25-50 Hz, 2-3.5 
W output powers and Air-20%, Water-60-80% were applied and adjusted individually for each 
step of the flap surgery procedure. Baseline, 1 and 3-month measurements of plaque index (PI), 
Gingival Index (GI), gingival recession (GR), probing depth (PD) and clinical attachment level (CAL) 
were recorded for comparisons. Data were analyzed by a linear model for correlated data using the 
generalized estimating equations (GEE) method and the least significant difference (LSD). 
Results: In both treatment groups, reductions in PI and GI were observed in the 3-month follow-up 
period. These indices were significantly lower in the laser-treated sides compared to the conventional 
group (P < 0.05). The Mean PD and CAL were lower at 1 month and 3 months compared to the 
baseline in both groups (P < 0.05). However, these parameters were not statistically different in 
the treatment groups during these follow-up timelines. An increase in GR was observed from the 
baseline to 1 month and 3 months with less recession in the laser-treated sides (P = 0.016). 
Conclusion: Based on the results of the present study, the Er,Cr:YSGG laser assisted periodontal flap 
surgery resulted in similar treatment outcomes to the conventional method and may be considered 
as a safe and effective treatment modality.
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Introduction
Periodontal diseases (periodontoclasia) include a diverse 
array of inflammatory conditions affecting the attachment 
apparatus and leading to tooth loss or even systemic 
inflammation in severe and chronic cases.1

Periodontal therapy is aimed to halt disease progression 
or promote regeneration of lost periodontal tissues.2-4 
Treatment approaches to periodontitis vary from non-
surgical debridement (scaling and root planning) and sub/
supragingival curettage to gingivectomy and full or split-
thickness periodontal flap procedures which may involve 
osseous recontouring or regeneration procedures.5-9

Recent research on laser-assisted periodontal 

procedures has been seeking to use the less invasive and 
more favorable decontamination effects of lasers to assist 
in treating periodontitis. Different laser types, including 
diodes, Nd:YAG, CO2 and erbium (Er:YAG, Er,Cr:YSGG), 
have been suggested as devices with the potential to be 
used as adjunctive or alternative tools in periodontal 
treatment procedures.10-12

The Erbium, chromium-doped: yttrium, scandium, 
gallium, garnet laser (Er,Cr:YSGG) with a wavelength of 
2780 nm is one of the erbium lasers that is currently being 
used in dentistry for the removal of soft tissues such as 
gingiva and hard tissues such as bone, dentin and even 
the enamel. It has high absorption in hydroxyapatite and 
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water, and with its water-mediated thermomechanical 
mechanism of action, it can result in ablation of these 
tissues with minimal thermal side effects.13-15

The erbium laser has been shown to be effectively used 
as an adjunctive in non-surgical periodontal therapy and 
removal of plaque, calculus, and diseased cementum and 
enhance access to complex anatomical structures such as 
furcation areas.16-18 Its application has also been reported 
to result in higher patient comfort and satisfaction, and 
other beneficial effects such as reduction in the bacterial 
load, the enhancement of healing and less postoperative 
pain have been reported.17,19,20

Many studies have been conducted on the application 
of the Er,Cr:YSGG laser in the debridement and non-
surgical phase of periodontal treatments resulting in 
the reduction of inflammation in periodontal tissues. A 
recent systematic review with meta-analysis in 2021 by Li 
et al has reported its additional benefits in probing depth 
(PD) reduction and clinical attachment level (CAL) gain 
in the short term.17,21-23

The Er,Cr:YSGG laser is a suitable device for performing 
periodontal surgical procedures as it is capable of cutting 
and recontouring both hard and soft periodontal 
structures with negligible heat or damage to the adjacent 
tissue.13,15,19,24-29 Its effectiveness in root debridement 
and bactericidal effects combined with the water spray 
and irrigation provide convenient management and 
debridement of periodontal defects. However, its clinical 
application for the entire procedure of surgical periodontal 
treatment of needs further well-designed clinical studies.

A recent multicenter study has indicated a similar 
clinical outcome for applying the Er,Cr:YSGG laser in 
closed pocket debridement compared with the minimally 
invasive surgical technique (MIST) to treat intrabony 
defects. They also reported more favorable patient-
reported outcomes of the laser treatment.30

Previously, the clinical effectiveness of a different 
wavelength of Erbium lasers, the Er:YAG (2940 nm), has 
been studied for performing a surgical periodontal flap 
treatment, and its superiority in long-term reduction of 
PD and gain in attachment compared to the conventional 
surgery has been reported.7

However, to our knowledge, this is the first study 
using an Er,Cr:YSGG laser as a tool for the entire 
procedure of periodontal flap surgery and comparing 
it to a conventional open flap debridement procedure. 
The positive potentials of this device made us eager to 
conduct a split-mouth study to propose a step-by-step 
laser surgical procedure and assess its clinical outcomes 
in the treatment of periodontitis.

Materials and Methods
This study was designed as a single-blinded, split-
mouth, randomized controlled trial. The trial has been 
registered in the registry of clinical trials (identifier: 
IRCT201711129014N199) and the design has been 

ethically approved by the university ethical committee (IR.
UMSHA.REC.1396.525). Sixteen dental arches in eight 
systemically healthy patients aged 18-45 years of either 
gender were referred to the department of periodontics 
with a diagnosis of generalized periodontitis. Stage II- III, 
Grade B were considered for the study after obtaining 
informed consent from each patient. Patients with at least 
20 teeth with bilateral sextants with similar horizontal 
bone loss with pockets of ≥ 5 mm PD at a minimum 
of two sites, in the sextants, remaining after initial 
nonsurgical periodontal treatment were included for the 
split-mouth study. The patients had been followed up 4 
weeks after initial therapy. They were selected for surgical 
treatment if their full mouth plaque index (O’Leary) 
was below 20%. The patients also received oral hygiene 
instructions on each visit. The exclusion criteria were 
areas with deep angular bone loss, patients with systemic 
diseases and conditions affecting the periodontium, 
including diabetes, pregnancy and lactation, tobacco use, 
or antibiotic treatments in the previous 6 months. Simple 
randomization using a coin was used for allocating the 
sextant to the two groups by a person not aware of the 
treatment procedures.

Six areas around each tooth were carefully probed by 
a single periodontist who was blinded to the surgical 
intervention assigned to each side. Plaque index (PI), 
Gingival Index (GI), probing depth (PD), clinical 
attachment level (CAL) and gingival recession (GR) were 
recorded at baseline and re-evaluated after 1 month and 3 
months (Figure 1).

Surgical Procedures
One side of each arch was randomly assigned to receiving 
the flap surgery by the Er,Cr:YSGG laser as the test group 
and the control side was treated by conventional open flap 
surgery. Local anesthesia was achieved using 2% lidocaine 
hydrochloride solution with epinephrine (1:80 000) 
(Darou Pakhsh Pharmaceutical, Tehran, Iran) prior to 
surgeries.

Conventional Flap Debridement Surgery Treatment 
Group
In the Control group (open flap debridement), a 
periodontal flap incision was made with a No. 15 blade 
(Swann-Morton, Sheffield, England) with 0.5 mm from 
the margin just removing the epithelial lining of the 
pockets. Reflections were performed by a periosteal 
elevator. After the removal of fibrous and granulomatous 
tissues, complete scaling and root planning on root 
surfaces was performed by an ultrasonic device (UDS-k, 
Guilin Woodpecker Medical Instrument Co, China). Then 
minimal bone recontouring was completed as needed 
using bur and hand instruments (Hu-Friedy, Chicago, 
IL, USA). The flap was re-adapted and sutured with 3.0 
silk (Supa Medical, Tehran, Iran) in simple interrupted 
sutures.
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Er,Cr:YSGG Laser Flap Surgery Group
On the contralateral side, the complete surgical procedure 
was performed using a 2780 nm wavelength laser (Water 
Lase iPlus, BIOLASE, CA, USA) and its gold handpiece 
with suitable laser tips. Detailed laser parameters are 
presented in Table 1. The procedure consisted of the 
following steps (Figure 2).

1- Horizontal incisions and flap elevation: The incision 
was performed by adjusting the settings to 2 W, 50 Hz, 
40 mJ with Air-20%, water-60% with H-mode (pulse 
duration of 60 µm), resulting in an energy density of 111 
J/cm2 (Calculations based on irradiating a surface covered 
by the laser tip at a speed of 2 mm/s in 30 seconds). The 
MZ6 tip (BIOLASE, CA, USA) was inserted to the base 
of the pocket circumferentially and used to perform 
horizontal incisions of the flap like the conventional flap 
and remove the epithelial pocket lining. 

2- Granulation Tissue removal: The flap was elevated 
with a periosteal elevator and the same laser irradiation 
was used to remove the granulation tissues remaining in 
interproximal areas.

3- Root debridement: In the first stage, any remaining 
calculus was removed with laser irradiation with a settings 
of air-20%, water-80%, MC3 Chisel tip, 3.5 W, 30 Hz, H 

mode, 116 mJ, 161 J/cm2. Then, the setting was changed 
to a higher frequency of 75 Hz, 47 mJ, 65 J/cm2 for root 
planning.

4- Osseous recontouring: This procedure was performed 
as needed with an MZ8 tip that is wider and makes bone 
contouring easier. A power of 2.5 W, 25 Hz, Air-40%, 
Water-80% with H-mode, 100 mJ, 208 J/cm2 was used.

5- De-epithelialization of the gingival at the flap 
margins: Two to three mm from the margin on the outer 
epithelium of the flap was de-epithelialized to prevent 
early proliferation and migration of the epithelial cells 
towards the sulcus and assist in better healing and 
attachment gain.31,32 Irradiation parameters and laser tips 
were identical to step 1 for this final step. 

The flaps were readapted and sutured in the same 
manner as the conventional OFD side. A periodontal 
dressing was placed on both sides (Coe-Pak, GC 
America. Inc, Illinois, USA). Post-surgical instructions 
were given, and acetaminophen as an analgesic, in case 
of pain, and a mouth rinse (Chlorhexidine, Shahre 
Darou Pharmaceutical, Tehran, Iran), twice daily, were 
prescribed for one week. Sutures were removed after a 
week and the patient was instructed on starting tooth 
brushing.

Figure 1. Flowchart of the Study Design and Conduct.
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Re-evaluation Phase and Data Collection
A calibrated and blinded clinician measured the baseline 
clinical parameters and re-evaluated them one month and 
three months after the treatments. Clinical evaluations 
consisted of Sillness & Loe PI, GI, GR, PD, and CAL. A 
manually calibrated Periodontal probe (UNC15, Hu-Friedy, 
Chicago, IL, USA) was used for the measurements (Figure 3).

Statistical Analysis
The collected data were analyzed by SPSS statistical 

software (Version 25.0, SPSS Inc. Chicago, IL, USA). Mean 
and standard deviation for the description of outcomes 
and a linear plot for the visualization of quantitative data 
were used. To investigate the trend of different features 
over time for the two groups, a linear model for correlated 
data using the generalized estimating equations (GEE) 
method was applied. Also, pairwise comparisons within 
each treatment group in 1 month and 3 months versus 
the baseline were performed by the least significant 
difference (LSD) method. The level of significance was 

Table 1. Laser parameters for each step of the surgical procedure

Stage Tip/Setting

Flap incisions MZ6 tip/2 W, 50 Hz, 20% A/60% W, H-mode (60 µs pulse duration)

Root debridement, calculus removal and tissue degranulation MZ6 tip/3.5 W, 30 Hz, 20% A/80% W, H-mode

Root planning Sapphire chisel MC3/3.5 W, 75 Hz, 20% A/80% W, H-mode

Osseous recontouring MZ8 tip/2.5 W, 25 Hz, 20% A/80% W

De-epithelialization Sapphire chisel MC3 tip / 2 W, 50 Hz, 20% A/60% W, H-mode

Figure 2. (a) Baseline full-mouth periapical radiograph, (b) Pretreatment intraoral photo of a patient who was treated with the laser technique in the right 
maxillary sextant and the conventional flap surgery in the left side, (c) 3-month follow-up intraoral photograph.

Figure 3. Laser Flap Surgery Treatment Stages. (a) Before treatment, (b) Flap incision using MZ6 laser tip and elevation using a periosteal elevator and removal 
of granulation tissues, (c) Removal of calculus and root planning with a MC3 tip, (d) Bone recontouring using a MZ8 tip, (e) 3 months after treatment.
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set at less than 0.05.

Results
All patients (16 dental arches) were treated without any 
side effects, and clinical treatment outcome measurements 
were evaluated at one- and three-month recalls (Figure 4).

Plaque Index
A full mouth plaque score (O’Leary) was used for the 
inclusion of patients in the study and for evaluating 
patients’ overall oral hygiene during the study. PIs were 
less than 20% for all participants during this period. PI 
of Sillness & Loe was used for comparison between the 

two treated sextants in patients. No statistical difference 
existed between the baseline measurements of the 
treatment groups (Table 1). PI reduced significantly 1 
month and 3 months after the treatment, and the PI 
values were lower in the laser group at both time points of 
1 month and 3 months (P < 0.05). However, there were no 
significant differences in comparing the mean amounts 
of PI in the treatment groups (P = 0.19). The mean 
amounts of changes were also not considered statistically 
significant (P = 1.0) (Tables 2 and 3).

Gingival Index
GI showed a significant decrease compared to the 

Figure 4. Means (± SD) of Periodontal Indices From the Baseline and 1- and 3-Month Follow-ups.
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baseline in both groups (Table 4). No statistically 
significant difference was found for mean changes in GI 
when comparing the two groups at 1 month and 3 months 
(P = 0.831) (Tables 3 and 4). However, GI levels were lower 
in the laser-treated areas at each re-evaluation time point 
(P < 0.05).

Probing Depth and Clinical attachment levels 
The Mean PD and CAL measurements decreased from 
the baseline to 1 month and 3 months in the study groups. 
However, the differences between the groups were not 
statistically significant at any follow-ups (Table 4 and 
Figure 4). There was a difference observed in baseline 
measurements between the two groups; therefore, changes 
in these amounts were reported and compared for further 
evaluation and analysis of the data (Tables 3, 5 and 6)

The mean PD change (reduction) at one month was 
-1.55 (0.41) in the laser group and -1.75 (0.63) for the 
conventional treatment method. The changes in PD at 
3 months were -1.97(0.45) in the laser treatment group 
and -2.14 (0.61) in the control group with no statistically 
significant difference between the groups (P = 0.898). 
Comparison of CAL changes (gain) in the two groups 

revealed no statistically significant difference (P = 0.952) 
(Table 3).

To further evaluate the clinical outcomes of these 
treatment modalities, the reduction of PD and gain in 
CAL in deep pockets, the percentage of sites with PDs 
of ≥ 5 mm showing different amounts of PD reduction 
and CAL gain were investigated (Tables 5 and 6).

In terms of changes in PD and CAL in sites with 
pockets of 5 mm or more, similar trends of changes in 
PD and CAL were observed in the two treatment groups. 
At 3 months, 84.7% of sites in the laser-treated group and 
75.5% in the conventional flap group showed a 2 mm or 
more reduction in PD (Table 5), and a 2 mm or more 
gain in CAL was observed in 47.1% and 51.1% of laser 
and conventional treatment methods respectively after 
3 months. Overall, there were only 5 (1.3%) sites in the 
laser flap group and 6 (1.4%) sites in the conventional 
flap group with 5 mm or greater PD remaining. Positive 
changes and treatment results were observed in most of 
these sites in both groups, and no statistically meaningful 
difference was observed between the groups regarding 
these changes (P > 0.05) (Table 5 and 6).

Table 2. Means (± SD) of the Periodontal Indexes by Treatment Groups at Baseline and Follow-up Periods of 1 and 3 Months in 16 Quadrants

Baseline 1-Month 3-Month P Value

PD
Conventional flap n = 16 5.51 (0.72) 3.75(0.48)a 3.37(0.35)a

0.575
Laser flap n = 16 5.17(0.19) 3.61(0.41) a 3.19(0.41) a

GR
Conventional flap n = 16 0.12(0.34) 1.17(0.68)a 1.36(0.64) a,b

0.350
Laser flap n = 16 0.06(0.25) 0.91(0.61) a 0.96(0.63) a,b

CAL
Conventional flap n = 16 1.12 (0.20) 0.80 (0.21) a 0.76 (0.14)a

0.398
Laser flap n = 16 1.32(0.16) 0.84 (0.20) a 0.80 (0.16) a

PI
Conventional flap n = 16 2.62 (0.50) 1.50 (0.51) a,b 0.69 (0.47) a,b

0.19
Laser flap n = 16 2.75 (0.44) 1.00 (0.63) a,b 0.19 (0.40) a,b

GI
Conventional flap n = 16 2.87 (0.34) 1.94 (0.44) a,b 0.75 (0.44)a,b

0.039
Laser flap n = 16 2.81 (0.40) 1.38 (0.50) a,b 0.25 (0.44)a,b

Abbreviations: PD, probing depth; GR, Gingival Recession; CAL, clinical attachment level; PI, plaque index; GI, Gingival Index.
Pairwise comparisons of estimated marginal means based on the original scale of dependent variables were also made between Baseline values and 1 and 
3 months follow up periods. a: The mean difference from baseline in each treatment group is significant at the 0.05 level. b: indicates significant difference 
between the treatment groups at each time point. *Significant difference Compared to baseline.

Table 3. Means (± SD) of Changes Compared to Baseline in Periodontal Indexes in the Two Treatment Groups

1-Month 3-Month P Value

PD
changes

Conventional flap n = 16 -1.75 (0.63) -2.14 (0.61)
0.898

Laser flap n = 16 -1.55 (0.41) -1.97 (0.45)

GR
changes

Conventional flap n = 16 1.05 (0.68) 1.24 (0.68)
0.598

Laser flap n = 16 0.85 (0.60) 0.90 (.62)

CAL changes
(Gain)

Conventional flap n = 16 -0.97 (0.88) -1.43 (1.00)
0.952

Laser flap n = 16 -.90 (0.72) -1.34 (0.62)

PI changes
Conventional flapn = 16 -1.12 (0.80) -1.93 (0.68)

1.00
Laser flap n = 16 -1.75 (0.85) -2.56 (0.62)

GI changes
Conventional flap n = 16 -0.93 (0.57) -2.12 (0.50)

0.831
Laser flap n = 16 -1.43 (0.63) -2.56 (0.63)

Abbreviations: PD, probing depth; GR, Gingival Recession; CAL, clinical attachment level; PI, plaque index; GI, Gingival Index.
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Gingival Recession 
The mean (SD) value of GR at baseline was 0.06 (0.25) 
for the laser group and 0.12 (0.34) for the flap group with 
no statistically significant difference (P = 0.711). At one 
month and 3 months, there was an increase in GR in both 
groups compared to the baseline. The mean amount of 
recession was lower in the laser-treated sites at each time 
point and this difference was statistically meaningful at 
3 months (P = 0.016) (Table 4). However, there was no 
significant difference between the mean changes in GR 
when comparing the two treatment groups at the re-
evaluation time points (Table 2).

Discussion
The Er,Cr:YSGG laser was utilized as monotherapy 
to perform the full procedure of periodontal flap 
surgery in the present study. To evaluate its clinical 
efficacy, periodontal parameters were compared with 
the conventional treatment procedure in a split-mouth 
design. According to the obtained data, both treatment 
methods were able to result in the pocket reduction, CAL 
gain, and elimination of deep pockets with no statistically 
significant difference between the study groups. The 
amount of PI and GI reduced with treatment with lower 
amounts in the laser group (P < 0.05, Table 2). An increase 

in GR was observed with both treatment modalities; 
however, GR was lower in the laser-treated sites at 3 
months (P < 0.05, Table 2).

The Erbium family of lasers consists of two wavelengths 
of Er:YAG (2940 nm) and Er,Cr:YGG (2780 nm) with a 
similar water-mediated thermomechanical mechanism of 
action. With the correct irradiation settings and sufficient 
water irrigation, both can be considered tools to produce 
effective ablation of soft and hard periodontal tissues 
with good healing. Moreover, these lasers are capable of 
removing calculus and smear layers from the roots in 
periodontally involved teeth which make them a suitable 
device for the treatment of periodontitis.33 Moreover, 
laser light irradiation provides better debridement of all 
root surfaces without having the dimensional limitations 
of conventional devices.

Favorable healing has been reported for Er,Cr:YSGG 
laser treatments when used with appropriate settings.28,34-36 
Perussi et al have performed an animal study on soft tissue 
and bone healing of the Er,Cr:YSGG laser and concluded 
that in soft tissues healing of a cut produced by 2 W, 20 
Hz irradiation of Er,Cr:YSGG was similar to a scalpel. Its 
use on hard tissue, however, revealed statistically more 
significant bone formation than bone removal using a 
diamond bur.29 Pavone et al have reported a stimulated 
bone repair for Er,Cr:YSGG performed osteotomies in 
rats that were exposed to inhalation of cigarette smoke.27

These lasers have been studied for their application 
in non-surgical periodontal treatments, showing their 
effectiveness as adjunctive to non-surgical pocket 
debridement.16,37-43 Based on a recent meta-analysis on the 
results of the application of Er,Cr:YSGG in non-surgical 
treatments of periodontitis, additional effectiveness was 
reported for this device in PD reduction and CAL gain 
and lower pain compared with Scaling and root planing 
(SRP) alone.23

Table 4. Means (± SD) Levels of the Periodontal Indexes at Baseline

Periodontal index
Conventional Flap

Mean (SD)
Laser Flap
Mean (SD)

P Value

PD 5.51 (0.72) 5.17(0.19) 0.016

GR 0.12(0.34) 0.06(0.25) 0.711

CAL 1.12(0.20) 1.32(0.16) 0.055

PI 2.62 (0.50) 2.75 (0.44) 0.489

GI 2.87 (0.34) 2.81 (0.40) 0.679

Abbreviations: PD, probing depth; GR, Gingival Recession; CAL, clinical 
attachment level; PI, plaque index; GI, Gingival Index.

Table 5. Percentage of Sites With ≥ 5 mm Initial Probing Depths and the Changes in PD Between Baseline and Follow up Periods of 1 and 3 Months 

PD Changes
1-Month vs Baseline 3-Month vs Baseline

Laser, No. (%) Conventional Flap, No. (%) Laser, No. (%)
Conventional Flap, No. 

(%)
Gain  ≤ -2 73 (62.4) 57 (55.9) 99 (84.7) 77 (75.5)

Gain -1 40 (34.2) 36 (35.3) 17 (14.5) 22 (21.6)

No change 0 4 (3.4) 9 (8.8) 1 (0.9) 3 (2.9)

Loss 1 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Total (initial 

PD ≥ 5)
117 (100) 102 (100) 117 (100) 102 (100)

Table 6. Percentage of Sites With ≥ 5 mm Initial Probing Depths and the Changes in CAL Between Baseline and Follow‐up Periods at 1- and 3-Month Time Points 

CAL Changes (mm)
1-Month vs Baseline 3-Month vs Baseline

Laser, No. (%) Conventional Flap, No. (%) Laser, No. (%) Conventional Flap, No. (%)

Gain  ≤ -2 53 (45.3) 48 (47.1) 55 (47.1) 52 (51.1)

Gain -1 49 (41.9) 37 (36.3) 51 (43.6) 35 (34.3)

No change 0 15 (12.8) 16 (15.7) 11 (9.4) 14 (13.7)

Loss 1 0 (0.0) 1 (1.0) 0 (0.0) 1 (1.0)

Total (initial PD ≥ 5) 117 (100) 102 (100) 117 (100) 102 (100)
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Although there exists a specific open flap surgery 
option on the Er,Cr:YSGG device used in the current 
study, its efficacy in clinical practice has not been studied 
in a randomized clinical trial before.

Previously, Gaspirc and Skaleric have conducted a 
similar study on the Er:YAG laser and its application in 
periodontal flap surgery. Based on their results, a greater 
PD reduction and CAL gains could be achieved in Er:YAG 
treated groups compared to the conventional Widman 
flap treated group for up to 3 years, which might be as 
a result of an excellent root debridement obtainable with 
Er:YAG laser irradiation. Moreover, it was demonstrated 
that the results of both treatments could be maintained 
for up to 5 years.7 

Root surface biocompatibility is a significant variable 
for the creation of new attachment, clinically noted after 
surgical therapy as a gain in CAL. In vitro, root surface 
irradiation by the Er,Cr:YSGG laser has shown positive 
results in terms of PDL cell attachment, spread and 
orientation.42,44,45 According to these researchers, the laser 
exerts its stimulating impact by producing prostaglandin 
E2 through increased cyclooxygenase-2 expression, a 
significant regulatory pathway for rapid wound healing. 
The laser used in our study was similar to the device used 
in Hakki and colleagues’42 study in which an Er,Cr:YSGG 
laser ( 2.780 nm, short pulse (H mode), 1.5 W, 10 Hz with 
65% air and 55% water) was utilized that created high 
peak powers, resulting in effective ablation and minimum 
thermal effects. 

Improved biocompatibility of root surfaces by 
Er,Cr:YSGG laser irradiation may have helped in 
achieving better attachment. Although no statistically 
significant difference in CAL gain or PD reduction was 
observed in the current study between the two groups, 
there was less GR in the laser-treated group, which may 
result from the favorable root debridement and favorable 
healing achievable with this laser. This lower amount of 
recession in laser-treated sites was also reported in the 
surgical flap application of the Er:YAG by Gaspirc and 
Skaleric.7

In a study similar to the present study, Desai and 
Gutknecht have applied a minimally invasive erbium laser 
surgery method for the treatment of periodontal pockets 
using Er:YAG and Er,Cr:YSGG devices. These researchers 
reported improvements in PD and CAL with both 
lasers with a comparable range of changes to the results 
observed in previous studies implementing a conventional 
modified Widman flap or osseous surgery. They also 
concluded that in comparison to those traditional 
techniques, no significant change in terms of recession in 
patients treated with the minimally invasive erbium flap 
technique was observed over a six-month period.46 These 
researchers had used hand instruments and ultrasonic 
devices for calculus removal after raising the periodontal 
flaps and laser only for smear layer removal, However, in 
the current study we used the laser irradiation for removal 

of any remaining calculus in hard-to-reach areas with a 
lower frequency setting of the device and then the setting 
was adjusted to a higher frequency to achieve a smoother 
root planing surface and detoxification.

Clem et al. have recently studied the Er,Cr:YSGG laser 
for treating intrabony defects, using the radial firing 
tip of this device designed for deep periodontal pocket 
debridement without raising a flap. According to the 
reported results, the laser treatment was as effective as the 
MIST. The differences in comparing the two treatment 
strategies were not statistically significant for GR or PD 
reduction or CAL gain, and the authors concluded that 
this laser treatment procedure is as effective as the MIST.30

Previous in vitro research has shown bactericidal 
and detoxifying impacts of laser irradiation on root 
surfaces, smear layer removal resulting in favorable tissue 
reattachments that might contribute to better healing and 
lower recessions observed in laser-treated groups.19,47-51 
Moreover, it has been shown that laser radiation can 
eliminate endotoxins from roots in a dosage-dependent 
manner.52 This may be performed without noticeable 
morphological changes to the root surface and with 
effective calculus removal.18 This antibacterial effect 
has also been shown on periodontal pathogens with 
Er,Cr:YSGG in a study by Gutknecht et al.20

PI and GI results were also lower in laser-treated sites 
in the present study, which might result from better root 
debridement and the disinfecting effect of the laser that 
might have influenced the healing process. Therefore, 
less pain and good healing may have made oral hygiene 
of the laser-treated sides easier for patients. Microbial 
evaluations from the baseline and residual pockets are 
recommended in future studies to investigate correlations 
between bacterial loads and clinical parameters. The 
patient reported satisfaction, and the outcomes are also 
suggested to be evaluated in future studies.

According to the available literature the Er,Cr:YSGG 
laser seems to offer many advantages such as minimal 
invasiveness, reduction of inflammation, favorable 
healing and lower amounts of recession, probably 
through its reported stimulation of human gingival 
fibroblast cell proliferation and better root debridement 
and antibacterial effects.53-55

The step-by-step laser surgery procedure described in 
the present study was demonstrated to be safe with clinical 
results comparable to a conventional approach and may be 
considered as an alternative treatment modality. However, 
laser treatments may not be currently regarded as cost-
effective and additional education and knowledge of the 
clinician and implementation of laser safety protocols are 
needed for laser treatment procedures. 

The present study had a limitation of the number of 
patients and we suggest further well-controlled studies 
with a greater number of patients and longer follow-up 
periods. Moreover, it would be interesting to evaluate the 
surgeon’s preference, amount of pain, and chair time to 
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better elucidate its clinical application potential. 
Conclusion
According to the results, the proposed Er,Cr:YSGG laser 
flap surgical method was as effective as the conventional 
open flap technique in the surgical treatment of 
periodontitis patients. There was no significant difference 
between the groups regarding clinical treatment outcomes 
of PD and CAL. PI and GI levels were lower in laser-
treated sides at 1- and 3-month follow-ups, and GR was 
lower in the laser-treated sites at 3 months. 
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