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ABSTRACT  

Aim. The aim of study is to highlight the advantages of laser-assisted surgical procedures (frenectomy) in 

the pro prosthetic stage by comparing the postoperative evolution with classic surgical procedures. Materials 

and method. 20 patients (age range from 16 to 48) were randomly divided in a test group (laser-assisted 

frenectomy) and a control group (scalpel frenectomy). The laser frenectomy was performed using 2780nm 

Er,Cr:YSGG laser WaterLase (BioLase, USA). The healing time and postoperative VAS indices (pain intensity) 

and discomfort were compared between groups at 1 days, 3 days and 7 days. Results. The mean VAS indices 

and discomfort degrees were lower for laser-assisted frenectomy comparing with control group, at all the 

recorded time intervals. The healing time was lower (12,8 days) in laser-assisted frenectomy comparing with 

scalpel technique (17,2 days). Conclusion. The laser-assisted frenectomy performed with erbium laser has 

significant clinical benefits over scalpel technique related both to the postoperative parameters and healing time.  
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 INTRODUCTION 

In the planning of the prosthetic 

treatment, the surgical procedures for the 

optimization of the mucosal support are 

frequently required to optimize the prosthetic 

field (1). The frenectomy is one of these 

procedures, used for patients with short 

frenulum, aiming to release the tongue and 

lips movements and to avoid the gingival 

recession (2). The conventional surgical 

technique used for frenectomy have some 

limitations and disadvantages (patients’ 

anxiety, high intraoperative bleeding, 

postoperative pain and discomfort).  

Considering the limits of the 

conventional oral surgical techniques, and the 

various indications of the dental lasers, the 

number of dental practices using laser 

procedures increased progressively (3). The 

accurate and selective interaction of the laser 

energy with the oral tissues contribute to the 

decrease of trauma, bleeding and 

postoperative complications (4,5). The 

intraoperative advantages (the increase of the 

visibility in the surgical area, the increase of 

speed, the increase of the incision accuracy) 

must be also considered (6). The low percent 

of laser-assisted patients that require loco-

regional anaesthesia in laser-assisted oral 

surgical techniques is another advantage of 

the use of lasers (7). Erbium lasers can be 

recommended to perform soft tissues surgical 

procedures (including frenectomy), due to the 
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high water absorption of the range of 

wavelengths 2780nm-2940nm (8). 

 

 AIM OF STUDY 

 The aim of study is to highlight the 

advantages of laser-assisted surgical 

procedures (frenectomy) in the pro prosthetic 

stage by comparing the postoperative 

evolution with classic surgical procedures. 

 

 MATERIAL AND METHODS 

For this study 20 patients (age range 

from 16 to 48) were selected from Learning 

Center “Kogalniceanu” of Dental Medicine 

Faculty, U.M.F.”Grigore T.Popa”, Iasi and 

private practice. The patients were randomly 

divided in a test group (laser-assisted 

frenectomy) and a control group (scalpel 

frenectomy). 

Inclusion criteria: 

- male or female subjects with pathologic 

frenum attachment referred from orthodontic, 

and prosthetic departments, which required 

removal 

- patient should be able and willing to take 

part in this study, follow all the instructions, 

and come back during the observation 

periods. 

Exclusion criteria:    

- medically compromised patients 

- heavy smokers 

- bad oral hygiene   

 The laser procedures were performed 

using 2780nm laser Er,Cr:YSGG 

WaterLase (BioLase, USA). The parameters 

setting for Er,Cr:YSGG laser were as follows: 

- mode Rapid Cut (surgical stage): 3W, 

50Hz, MZ5;  

- mode Laser Bandage (biostimulation 

effect to accelerate the wound healing): 0,5W, 

30Hz, non-contact). 

The operatory protocol using 

Er,Cr:YSGG laser in frenectomy:  

- mucosal incision in mode “Rapid 

Cut”; 

- resection of the muscular fibers 

extremities with laser fascicle with 

perpendicular orientation on the frenulum axe 

(incision to the periosteum level); 

- checking up with a curette if all 

muscular fibers were sectioned;  

- biostimulation in “laser bandage” 

mode with defocused laser and the entire 

surgical field exposed to the laser energy. 

The assessed clinical parameters were 

as follows:  

- VAS indices (pain intensity);  

- patients’ disconfort;  

- healing time.  

 The intensity of postoperative 

hypersensitivity was assessed using Visual 

Analogue Scale (VAS) that divides the pain 

feeling, on a scale from 1 to 10, as mild (VAS 

1-3), moderate (VAS 4-7), and high (VAS 8-

10). The recording of VAS indices was 

performed in a questionnaire survey and 

asking the patients to indicate the pain 

intensity accordingly to VAS scale. 
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Patients’ discomfort was analysed 

asking the patients to indicate the degree of 

discomfort at the investigated moments: 

absent, low, moderate, and severe. 

The surgical wound healing was 

monitored for 21 days postoperatively. The 

healing time was recorded when it was 

observed the complete removal of the fibrin 

layer.  

The postoperative evolution was 

recorded after 24 hours (T1), after 3 days 

(T2), and after 7 days (T3). The data were 

compared with T0 (first hour after surgical 

procedure).

 

 RESULTS 

The figure 1 presents the laser 

WaterLase (BioLase) used for the frenectomy 

procedures in the study group. The clinical 

aspects of a laser-assisted frenectomy session 

using 2780nm laser WaterLase (BioLase, 

USA) are presented in the figures 2.a, 2.b, 

2.c. The setting of the laser parameters used 

in “Rapid cut” mode and “Bandage” mode is 

presented in the figures 3.a-b. 

 

 

 

 

Figure 1. Laser WaterLase (BioLase, USA) 

  

            Figure 2.a. Preoperative aspect 

 

     Figure 2.b. Laser-assisted frenectomy 
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Figure 2.c. Postoperative aspect (7 days from baseline) Figure 3.a.  “Rapid cut” laser parameters 
 

 

                                

                          Figure 3.b. “Bandage” laser   parameters 

The figures 4.a. presents the 

postoperative results regarding the 

evolution of VAS indices (figure 4.a), 

discomfort (figure 4.b), and healing time 

(figure 4.c).  

                 
                Figure 4.a. Postoperative VAS indices (laser vs. scalpel) 
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Figure 4.b. Postoperative discomfort (laser vs. scalpel) 

 

 

 

 

Figure 4.c. Healing time (laser vs. scalpel) 

 

  

 

 

 

The mean VAS indices decrease from 3,8 

(T0) to 2,6 (T1), 2,2 (T2) and 0 (T3) for 

laser-assisted frenectomy, while mean VAS 

indices for scalpel technique decrease from 7 

(T0) to 6,6 (T1), 2,2 (T2) and 0 (T3). 

 The patients’ discomfort was low in 

laser-assisted frenectomy group and 

moderate in scalpel technique at 1 day 

postoperatively and was absent at 7 days 

postoperatively for both test and control 

group. 

 The healing time was lower (12,8 

days) in laser-assisted frenectomy 

comparing with scalpel technique (17,2 
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days). 

 

 

DISCUSSIONS 

Our study proved excellent postoperative 

results related to the laser-assisted technique 

in frenectomy when compared with control 

(scalpel technique). The use of the laser 

technique was associated with less 

postoperative pain, patients’ discomfort and 

shorter healing time comparing with control 

group. For all laser-assisted patients it was 

observed minimal inflammatory response in 

soft tissues, reduced postoperative oedema, 

and absent rate of infections at the surgical 

site. The literature data prove the interest 

both from research groups and private 

dentists regarding the postoperative 

evolution of the clinical parameters in 

various laser-assisted oral surgical 

procedures. The lower postoperative pain 

intensity and discomfort as well as the speed 

up of the healing time when erbium lasers 

were used in frenectomy were also found by 

one study (9). In this study only 4% of the 

patients had postoperative moderate pain 

that required the administration of 

analgesics, comparing with 15% in our 

study. The fast healing of the surgical 

wounds in the laser-assisted frenectomy can 

be explained by the biostimulation effect 

that stimulate the activity of macrophages 

implied in the removal of the fibrin layer and 

by the acceleration of the epithelization 

processes (10). Also the erbium lasers in 

surgical procedures on soft tissues are 

associated with lower surface temperature 

increase, with low epithelization changes 

and with the absence of vascular disorders 

(11,12). 

For a true usefulness, laser therapy must 

conduct to favorable, consistent and 

predictible clinical results. The researches 

that assess the effectiveness of the laser 

devices applied to oral surgical interventions 

are requested to contribute to the widespread 

of these new modern tools. Randomized 

studies are required to assess the impact of 

local and loco-regional factors as well as of 

the laser parameters in order to allow the 

optimization of this technique. 

 

CONCLUSIONS 

Frenectomy performed with laser 

Er,Cr:YSGG (2780nm) reduces significantly 

the postoperative pain and discomfort 

comparing with the scalpel frenectomy. The 

healing time is significantly lower in laser-

assisted frenectomy comparing with 

conventional technique. 
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