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ABSTRACT  

Among the different types of lasers which have been 
considered for periodontal therapy, the highly absorbed 
Er:YAG laser wavelength and the deeply penetrating 
Nd:YAG laser wavelength merit the most attention, due 
to the extensive published research and reported positive 
results involving these two laser wavelengths.  

Looking at the reported positive effects of both 
therapies, the next natural step in the development of 
minimally invasive, efficient, and safe treatments has 
been to introduce a combined “TwinLight” Er:YAG 
and Nd:YAG laser periodontal treatment.  

In this paper, four private dental practices conducted 
a retrospective case series analysis of the available before 
and after radiographic images of their patients who 
received the TwinLight® periodontal treatments, as 
collected during the past approximately 6 years. The 
analyzed images provide evidence of periodontal tissue 
regeneration following the combined TwinLight® 
treatment, in agreement with the tissue regeneration 
observed in published studies where only a single laser 
therapy, either Er:YAG or Nd:YAG, was performed.  

Further research is needed to quantify the 
contribution of each of the laser therapies, and of the 
expected synergistic effect of the combined therapy to 
the observed regeneration of periodontal tissues 
following the TwinLight procedure. 
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I. INTRODUCTION 

Periodontitis is a chronic inflammatory disease 
characterized by a progressive destruction of the 

supporting tissues of the tooth. This results in 
pathological lesions and may eventually lead to the loss 
of the tooth [1]. Periodontitis is also associated with 
age-related chronic inflammatory diseases, affects 
general health and may increase the risk of stroke [2]. 

The primary goal of non-surgical periodontal 
treatment is to eliminate bacterial infection and slow 
down or preferably stop the progression of the 
inflammatory process.  

The first step in the eradication of bacterial infection 
and the reduction of inflammation of supporting tissues 
consists of mechanical debridement, i.e. scaling and root 
planing (SRP). Unfortunately, the mechanical treatment 
has been found lacking and does not result in complete 
healing, especially in severe periodontitis patients. This is 
because mechanical treatment does not remove all the 
perio-pathogens. Therefore, after mechanical removal of 
bacterial deposits from the root surface, local or systemic 
antibiotics and antiseptics are often implemented as 
adjunctive measures in the treatment of periodontal 
infections [6-9]. However, antibiotic resistance and the 
side effects of systemic antibiotics limit the rationale for 
their use in chronic periodontitis patients [10-12]. 

For the above reasons (and also because of their 
better access to deep pockets, furcations, and grooves) 
dental lasers have been considered for irradiation of 
periodontal pockets as an efficient alternative to non-
surgical treatment. Consequently, various studies have 
demonstrated the benefits of laser therapy, including bio-
modulatory, anti-infective, and ablation effects [16, 17]. 

Several types [13-15] of surgical lasers have been 
identified as promising new technical modalities for 
decontamination of periodontal pockets and root 
surfaces, either due to their effective ablation or 
because of their strong bactericidal and detoxication 
effects. Among the different types of lasers, the highly 
ablative Er:YAG laser and the deeply penetrating 
Nd:YAG laser appear to be the most suitable for 
performing periodontal treatments.  
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The Nd:YAG laser has been shown to 
decontaminate periodontal pockets and vaporize the 
pocket-lining epithelium without causing necrosis or 
carbonization of the underlying connective tissue [18]. 
It has also been shown that Nd:YAG can eradicate 
periodontopathogens trapped within gingival epithelial 
cells. Clinical studies show that adding an Nd:YAG 
laser treatment to scaling and root planing can 
significantly reduce the gingival index and probing 
pocket depth, and significantly improve the clinical 
attachment level compared to SRP alone [20, 21, 22].  

Similarly, in comparison to conventional methods, 
Er:YAG laser removes deposits and biofilm more 
thoroughly and creates a more biocompatible surface 
for reattachment than SRP [23, 24]. 

Consequently, lasers today are used in the clinical 
nonsurgical treatment of periodontal disease, either as 
an adjunct or as an alternative to conventional 
mechanical instruments. There are at least two 
nonsurgical laser periodontal procedures which have 
been extensively researched and have as a result gained 
relatively broad clinical acceptance. 

The first technique involves sulcular debridement 
with Nd:YAG laser, which helps achieve new connective 
tissue attachment and regeneration of the root surface 
[18]. The second technique involves the use of Er:YAG 
laser, both as an alternative and an adjunct to mechanical 
therapy for subgingival calculus removal in nonsurgical 
pocket therapy SRP [47]. Surgical debridement with an 
Er:YAG laser not only facilitates the debridement 
procedure in flap surgery but also may be advantageous 
for tissue repair and regeneration. 

Based on the published favorable clinical outcomes 
of each of the laser treatments, i.e., Er:YAG and 
Nd:YAG, a combined dual-wavelength procedure 
called TwinLight® (also known as WPTTM) has been 
introduced, which utilizes the complementary 
beneficial effects of both laser wavelengths to further 
improve the clinical outcome of laser-assisted non-
surgical periodontal treatments [40-46].  

Periodontal tissue regeneration, which is 
considered to be the ultimate form of periodontal 
healing, has been demonstrated to be promoted 
individually with either Nd:YAG laser or Er:YAG 
laser being used as an adjunct to mechanical therapy 
[48, 49]. It is therefore to be expected that the 
TwinLight procedure with the best of both 
periodontal laser treatment effects should result in at 
least as much, if not significantly greater promotion of 
periodontal tissue regeneration.  

The aim of this four-center retrospective study was to 
provide clinical evidence of periodontal tissue 
regeneration when following the TwinLight® procedure, 
by conducting a retrospective case series analysis of 
available before and after radiographic images of patients 
receiving TwinLight® periodontal treatment, as collected 
during the past approximately 6 years. 

II. MATERIALS AND METHODS 

Patients were given the TwinLight® dual 
Nd:YAG/Er:YAG laser periodontal treatment using a 
LightWalker/Powerlase laser (manufactured by 
Fotona d.o.o., Ljubljana, Slovenia).  

The TwinLight® procedure consists of the 
following three steps:  

a) 1st step: de-epithelialization and decontamination  
Perform Nd:YAG laser sulcular debridement. 

Initiate Nd:YAG laser treatment of the inner pocket 
wall to remove the pocket epithelium around the 
entire tooth (2 - 4 Watts to the tissue, MSP or SP 
mode, 10 - 20 Hz).  Nd:YAG handpiece strokes from 
side to side. Denature the inner pocket epithelium to 
the depth of the probe readings. Remove the 
denatured tissue as it collects on the fiber ending.  

b) 2nd step: calculus removal (debriding refinishing)  
i) Perform Er:YAG laser root debridement (removal 

of the subgingival calculi) with a 600 m VARIAN tip, 
up to 100 mJ (experts alternatively up to 200 mJ), 10-20 
Hz, MSP pulse duration (experts alternatively SSP or 
QSP mode). Handpiece strokes are up and down. ii) 
Perform mechanical scaling and root planing with a 
piezoelectric or ultrasonic scaler. iii) remove biofilm with 

Er:YAG laser using a 400-600 m XPulse or VARIAN 
fiber tip, 20-50 mJ, 20-40 Hz, MSP pulse duration (experts 
alternatively SSP mode). Handpiece surface movement. 

c) 3rd step: clot formation. 
Lase the pocket contents of the teeth (3 - 4 Watts 

to the tissue, VLP mode, 20 Hz) to help coagulate any 
blood present and to form a pocket seal. Activate the 
Nd:YAG laser on the out-stroke only. Approximate 
the wound edges. Compress the tissue with wet gauze 
against the tooth from both a facial and lingual 
direction. Eliminate all occlusal interference. Prescribe 
medications for home use. 

The following private dental practices were involved 
in the retrospective collection and analysis of before and 
after radiographic images of their patients receiving the 
TwinLight periodontal treatments, as collected during the 
period of approximately the past 6 years:  
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 Dalessandro Implants and Periodontics, 2500 a)
West Higgins Rd, Suite 665, Hoffman Estates, IL 
60169, USA 

 Dental Arts of Palm Harbor, 35691 U.S. 19 b)
North, Palm Harbor, FL 34684, USA 

 Baltimore Center for Laser Dentistry, 1302 c)
Concourse Dr, Ste 101, Linthicum, MD 21090 USA 

 Boynton Laser Dental Center, 8200 Jog Road, d)
Suite 201, Boynton Beach, FL 33472, USA  

III. RESULTS 

The figures below show the case series’ radiograph 
images demonstrating periodontal tissue regeneration 
following TwinLight® Nd:YAG/Er:YAG treatment. 
Periodontal tissue regeneration was confirmed also by 
soft tissue probings. 

 

  
Fig. 1: Bone regeneration observed on radiographic images 
of patient #1 before (left image) and 6 months following 

TwinLight® treatment (right image). Source: Dalessandro 
Implants and Periodontics.  

 

  
Fig. 2: Bone regeneration observed on radiographic images 
of patient #2 before (left image) and 6 months following 

TwinLight® treatment (right image). Source: Dalessandro 
Implants and Periodontics.  

  
Fig. 3: Bone regeneration observed on radiographic images 
of patient #3 before (left image) and 9 months following 

TwinLight® treatment (right image). Source: Dalessandro 
Implants and Periodontics.  

 

  
Fig. 4: Bone regeneration observed on radiographic images 
of patient #4 before (left image) and 9 months following 

TwinLight® treatment (right image). Source: Dalessandro 
Implants and Periodontics.  

 

  
Fig. 5: Bone regeneration observed on radiographic images 
of patient #5 before (left image) and 12 months following 

TwinLight® treatment (right image). Source: Dalessandro 
Implants and Periodontics.  
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Fig. 6: Bone regeneration observed on radiographic images 
of patient # 6 before (top left, #22), 22 months post (top 

right) and 6 years post TwinLight® treatment (bottom). 
Source: Boynton Laser Dental Center.  

  
Fig. 7: Bone regeneration observed on radiographic images 
of patient #7 before (left image) and 4 years following 

TwinLight® treatment (right image). Source: Baltimore 
Center for Laser Dentistry. 

  
Fig. 8: Bone regeneration observed on radiographic images 

of patient #8 before (left image) and following TwinLight® 
treatment (right image). Source: Baltimore Center for Laser 
Dentistry. 

 
 

Fig. 9: Bone regeneration observed on radiographic images 
of patient #9; before (top, first periapical #12 mesial), 3 
months post (middle, bitewing x-ray) and 18 months post 
TwinLight® treatment (bottom, bitewing x-ray). Source: 
Source: Boynton Laser Dental Center. 

 
Fig. 10: Bone regeneration observed on radiographic images 
of patient #10: before (top, #18), 3 years after (middle) and 
6 years after TwinLight® treatment (bottom). Source: 

Source: Boynton Laser Dental Center. 
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IV. DISCUSSION 

Several decades since the introduction of lasers into 
treatment protocols, there is now sufficient evidence 
that laser technology constitutes a beneficial adjunct or 
alternative periodontal therapy, with the potential to 
promote regeneration of periodontal tissues.  

Due to the complementary effects of the near-
infrared (Nd:YAG: 1064 nm) and medium-infrared 
(Er:YAG: 2940 nm) laser wavelengths, the TwinLight® 
dual-wavelength procedure synergistically combines the 
individual effects of both wavelengths for a better 
resolution or control of some aspect of the periodontal 
disease, such as bacterial load, inflamed tissue or tartar, 
and thus promises to result in a more effective adjunct 
to conventional periodontal therapy (SRP). 

V. CONCLUSIONS 

Data presented in this study reveals the ability of 
the combined TwinLight® Nd:YAG and Er:YAG 
laser treatment of chronic periodontitis to promote 
bone regeneration. This evidence is in addition to the 
previously published evidence of probing depth 
reduction and clinical attachment level gain in medium 
deep periodontal pockets. In conjunction with the 
published microbiological results, the non-surgical 
TwinLight periodontal treatment with Nd:YAG and 
Er:YAG laser thus promises to become a preferred 
alternative treatment for moderate-to-severe chronic 
periodontitis. 

Further long-term, randomized, controlled clinical 
trials are needed to quantify the contribution of each 
of the TwinLight® laser wavelengths and of their 
combined, potentially synergistic effect on the 
clinically observed regeneration of periodontal tissues.  
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