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Using a 980 nm, 7w/cm2 Diode Laser in Oral Surgeries 
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Abstract   

      At this paper, we discussed the use of laser in oral surgeries. The aim of this discussion 

and study were to verify the reliability and efficacy of one of these compact portable diode 

instruments, emitting a maximum power density of 7W/cm2 not requiring pre-warming or 

controlling, and delivering a wavelength of 980 nm. In addition to that we compared between 

the healing time of some cases were treated by diode laser. Recently, laser is one of the most 

common surgical procedures in the field of oral surgery, implant dentistry, endodontic treatment 

as well. The role of laser surgery in the oral cavity is well established. The use of diode laser 

removing a haemangioma as special case is currently under investigation. The benefits of oral 

laser surgery are many benefits i.e., a relatively bloodless surgical and postsurgical course, 

minimal swelling and scarring and reduction of post-surgical pain are discussed. An interesting 

cases of removal of a haemangioma, fibroma and performin a frenectomy with a 980 nm diode 

laser are presented.  
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Introduction 

Laser technology is developing very quickly. An instrument achieves maximum oral health in a 

minimally invasive fashion. New Lasers with a wide range of characteristics are available today 

and are being used in the various fields of medicine and dentistry. The search for new devices 

and technologies for dental procedures was always challenging and in the last two decades, 

much experience and knowledge have been gained. Applications now are being developed for 

a broader range of wavelengths that will offer useful, predictable, and comfortable therapy for 

managing of dental patients. Particularly, the use of a diode laser seems to be promising, in 

patients, who need to be treated with a technique where the operative and post-operative blood 

loss and post-operative discomfort are reduced.  

The clinician has to decide which technique is medically superior for his patients. In the cases 

we described below, the use of diode laser was preferred. We use the diode laser with 

wavelength 980 nm to remove haemangioma, fibroma and to treat the low attachment of 

frenum. The actual procedure takes 4-6 minutes; the healing period of 10 - 15 days was found 
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to be uneventful. The use of diode laser was preferred in order to avoid any painful needle 

injection even if the clinician needs more time to complete the surgery procedure. The whole 

procedure was performed without pain. However, homeostasis was optimum immediately 

surgeries. In addition, no sutures are required and the risk of a post-operative infection is 

limited.   

In general, the advantages of lasers include a relatively bloodless field with minimally swelling 

and scarring. Coagulation and cutting is minimal or no need for suturing. Reduction in surgical 

time occurred when infiltrated anesthesia was used, no pain during and after surgery. Using 

the Dental surgical diode laser 980 nm-7 W (DENLASE-980/7) as seen in figure [1], with the 

dental laser hand pieces as seen in figure [2].  

 

 

 Figure 2. Dental laser hand pieces  

  

 

 

Case report No.1 Haemangioma  

A 39 years old female with a bloody mass in the lower surface of tongue with the floor of the 

mouth was referred to us for case evaluation. Patient complains a pain in the oral cavity. 

Haemangioma are the most common benign vasoformative tumours of adults. They usually are 

manifested within the life, exhibit a rapid proliferative phase, and slowly involute to near 

complete resolution. There are many ways to classify haemangiomas. Haemangiomas are 

broadly classified into capillary, cavernous, and miscellaneous forms like verrucous, venous, 

arteriovenous haemangiomas, and so forth. Capillary haemangiomas further include juvenile, 

pyogenic granuloma, and epitheliod haemangioma. The term haemangioma has been 

commonly misused to describe a large number of vasoformative tumors. However, the ISSVA 

has recently provided guidelines to differentiate these two conditions, according to the novel 

classification first published by Mulliken et al. in 1982. Vasoformative tumours are broadly 

classified into two groups: haemangioma and vascular malformation. Haemangioma is 

histologically further classified into capillary and cavernous forms. Capillary haemangioma is 

composed of many small capillaries lines by a single layer of endothelial cells supported in a 

connective tissue stroma of varying density, while cavernous haemangioma is formed by large, 

thin walled vessels, or sinusoids lined by epithelial cells separated by thin layer of connective 

Figure 1. Dental surgical diode  
laser 980 nm  -   7 

 W (Model:  DENLASE - 980/7)   
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tissue septa. The majority of haemangioma involve the head and neck. However, they are rare 

in the oral cavity but may occur on tongue, lips, buccal mucosa, gingiva, palatal mucosa, 

salivary glands, alveolar ridge, and jawbones.   

Clinically, haemangioma appears as soft mass, smooth or lobulated, and sessile or 

pedunculated and may vary in size from a few mms to several cms. They are usually deep red, 

may blanch on the application of pressure, and if large, might interfere with mastication. In the 

present case study, we report a rare and an unusual case of capillary haemangioma of the 

palatal mucosa. Haemangiomas are usually harmful in late stages, and treatment is necessary 

required in cases where there are unusual symptoms or for cosmetic concerns because it may 

transfer into malignant form. The treatment of choice is surgeries; nowadays we use a soft 

tissue laser to remove such a lesion. We will discuss the usage and benefits of laser later on. 

As we know that all benign tumor made up mostly of connective tissue mainly blood, fibers etc. 

vascular anomalies comprise a widely heterogeneous group of tumors and malformations.   

Haemangioma is the most common benign tumor of vascular origin of the head and neck 

region. The possible sites of occurrence in oral cavity are lips, tongue, buccal mucosa, and 

palate. Despite its benign origin and behavior, it is always of clinical importance to the dental 

profession and requires appropriate management.  The main symptom is the presence of a 

mass, which is tender. Patients complain of sensitive to the touch, and the color may change 

over time. If it is irritated or damaged, it may bleed as it has a raised surface. Haemangiomas 

are harmful, and treatment is necessary required. Therefore, we should know everything about 

the lesion before surgeries take place.  

 

Description of the lesion as seen in case No. 1  

Distribution: one ventral surface of the tongue and the floor of the mouth.  

Size: 2.2 inch 1.9 inch  

Site: Intra-orally lesion at ventral surface of the tongue and the floor of the mouth.  

Surface morphology: Multiple balls-like and Irregular in shape.  

Color: Reddish  

Consistency: Fluctuant and bleed easily upon probing.  

Pain: painful  

Prior history: Since 2005 till 2012, the lesion has the same size.   

With our examination, the extra-oral examination overview is normal, and the intra-oral 

examination reveals Soft tissues structures, which are normal except the mass in the ventral 

surface of the tongue and the floor of the mouth as seen in figure [3] & [4].  
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 Case report No. 2   Fibroma  

A 65 years old man with a fibrotic mass in the inner surface of left check was referred to us for 

case evaluation. Patient complains a pain with itching sensation in inner left check areas of the 

oral cavity. Patient told us that the itch started from a long period. Fibroma can be found 

anywhere in the body and usually do not require treatment or removal because it is a benign 

tumor made up mostly of connective tissue mainly fibers. It develops when uncontrolled cell 

growth occurs for an unknown reason, or because of injury or irritations, which is locally 

occurred. The main patient’s symptoms are the presence of a mass, which is not tender. 

Patients complain of itchy or sensitive to the touch, and the color of it changed over time. If it is 

irritated or damaged, it may bleed as it has a raised surface. The causes of fibroma are not 

clearly known. Some researchers believe that fibroma may form following a minor injury. 

Fibroma may have a genetic component “people of northern European”. Some medications 

including beta-blockers have been reported to cause changes in fibrotic tissue. No risk factors 

are definitely mentioned have been associated with either fibroma, but some suspected risk  

 

factors include A) Family history of fibroma.  B) Northern European race. Fibromas are usually 

harmless, and treatment is not necessary required except in cases where there are unusual 

symptoms or for cosmetic concerns. The treatment of choice is surgeries; nowadays we use a 

soft tissue laser to remove such a lesion. With our examination, the extraoral examination 

overview is normal, and the intra-oral examination reveals soft tissues structures, which are 

normal except the mass in the inner left cheek as seen in figure [5] and see the figures [6], [7] 

and [8].   

Description of the lesion and seen in case No. 2   

Distribution: one left isolated mass  

Size:  1.2 inch 0.7 inch  

Site: Intra-orally lesion at inner surface of left cheek   

Surface morphology: Smooth ball-like and regular in shape  

Color: Pinkish  

Consistency: Rubbery  

Pain: painless  

Prior history: Since 2006 till 2012, the lesion has the same size  

Figure 3.  

The haemangioma mass in the floor of the mouth       

Figure 4.   
The haemangioma 

  
mass in the ventral surface of                                       the tongue      
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Case report No. 3 Frenectomy  

The 11 years old Egyptian male child with low labial frenum attachment complaining of inability 

to which is medically of insignificance. Frenum or frenulum in the oral cavity is mucosal fold in 

the labial buccal and lingual surfaces of alveolar mucosa. The frenum which attaching the 

tongue to the base of the mouth is the lingual frenum while the labial frenum is the tight mucosal 

fold that attach the upper lip to the gums. The labial frenum should be attached at least 4 mm 

above the gum crest of the front teeth and should not limit the lip movements. The general 

consequences of a low-attaching frenum, especially in children are: midline diastema (spacing 

between two central incisors with orthodontic and aesthetic problem), periodontal inflammation 

and consequently gingival recession and the tight folds limits lip’s function and prevents it from 

adapting with the lower lip, or forming lip seal, leads to open mouth. In such a case surgery for 

its removal is indicated. The conventional ways is the use of scalpel with different surgical 

techniques while the new technology is laser as we did.   

Labial Frenectomy  

When the tissue that is attached to the center of the upper lip on the inside of the mouth is 

clipped or removed, it is called a labial frenectomy. The treatment choices are surgery (with 

scalpel and other surgical instruments) as an old technique or laser (soft tissue laser) as a new 

technology. The extra-oral examination shows no abnormality detected, and the intra-oral 

  

  

  

  

  

Figure 5  

   lesion   
mas founded in the inner surface of the left cheek. 

  

Figure 6 (middle).  

The removal of the  fibroma by a diode laser.  

Figure 7  

   

The fibroma which is held by a tissue 
forceps after removal. 

  
  
  

  

  

  
Figure 8.  

The removal of the  
fibroma by a diode laser.   

Figure 9.    

The low attach of labial frenum  
( before surgery).  

Figure 10. 

  

The targeted tissues showing bloodless field (during procedure). 
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examination with no abnormality detected except low attachment of upper labial fremum with 

spacing between two upper central incisors as seen in figure [9] and [10].  

 Discussion Laser as a new technology  

Lasers emit a precise beam of concentrated light energy. This light is unique in that it is 

comprised of a single wavelength, expressed in nanometers. The wavelength generated is 

based on the active medium present in the laser device and can be a solid (diode) or gas (CO2 

or Argon). The diode laser is considered a solid, with a semiconductor chip embedded with 

crystals, making the device smaller and lighter. The active medium determines the wavelength, 

varying by the makeup of the crystals. The wavelengths divided into visible and invisible 

wavelengths from 532 nm in visible area to 1550 nm, we always use wavelengths that near 

infrared spectrum, typically from 800 nm to 980 nm. The wavelength determines the absorption 

characteristic in biologic tissues. Absorption of laser light by biologic tissue determines 

efficiency of surgical removal. The various components of the biologic tissue determine whether 

laser light will be absorbed. Diode lasers are well-absorbed by hemoglobin and pigmented 

tissue. Different wavelengths are absorbed by soft tissue at varying rates, depending on the 

type of soft tissue. Keratinized tissues, containing less blood, require the use of lasers with 

higher wavelengths or the use of more power in general. The practitioner must match the 

wavelength to the specific tissue, because specific wavelengths provide great precision, 

minimizing potential risk of lateral tissue damage.  

Interaction of the laser with tissue is a photo-thermal event, in which light is transformed into 

heat. When the laser beam penetrates tissue and is absorbed, a designated amount of energy 

is removed per unit of time, with a resultant temperature rise. Coagulation begins at over 50°C, 

with protein denaturation at 60°C. At temperatures 100°C, vaporization of water occurs. At 150 

C carbonization of tissue and 300 C melting of tissues occur. Laser surgery is achieved by the 

process of ablation, removing this tissue by converting it to a gaseous state or plume. The 

plume is considered a biohazard and should be removed with high-volume evacuation. The 

power output utilized by the soft-tissue diode laser is typically between .1 and 10 watts or joules 

per second, in a continuous output or a pulsed power. Diode lasers use optical fibers to deliver 

the laser beam. A pencil-size hand-piece glides over the fiber and locks into place. Most 

treatment uses direct contact with the tissue and allows the operator to experience tactile 

feedback similar to a scalpel or mechanical instrument.   

Several researchers refer to the clinical uses for lasers with the aim of bringing the laser to the 

dental practitioner to improve dental care. Currently, soft tissue applications have constituted 

the primary area for the clinical use of lasers in dentistry. The safety and efficacy of laser 

systems and especially the diode laser is already evaluated for the treatment of oral surgery for 

example upper and lower frenulectomy, fibroma and excision of epulis fissuratum, gingival  

hyperplasia and others.  

The greatest risk of using laser is injuries to eyes, in which cases retinal damage can take place 

since wavelength of diode laser is between 532 nm and 1550 nm (called the retinal hazard 
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region). Even a stray laser beam reflected from a table, jewelry or a belt could lead to retinal 

burns and cataracts. Laser radiation may also pose a danger to skin. The patient and the staff 

should therefore be fully covered and wear protective goggles at all times. Moreover, the laser 

results in a fire hazards if the beam contact flammable substances, necessitating the availability 

of flame-retardant materials. Thus, gauze sponges used for charred tissues debridement 

should be saturated with water, not alcohol.  

Results  

The healing of tissues treated by laser is faster than scalpel surgery, the healing period of 10 - 

15 days was found to be uneventful. The healing period of treated cases was as followings:  

Haemangioma 15 day’s figure [11], Fibroma 10 day’s figure [12] and Frenectomy 12 days figure 

[13].  

 

 

 

At the 4-week follow-up, the case had completely healed without scarring. There were no 

infections. The patients were satisfied with the treatment and the results obtained. In oral 

surgical procedures, no hemorrhage was observed either during treatment or during the healing 

period. No sutures were required. The patient was comfortable with no pain, either intra-

operatively or post-operatively. Hemostasis was optimum immediately after the procedure. Ten 

days later the procedure, each healing was found to be uneventful.  

Conclusions  

Use of lasers in general dentistry is now an accepted and to some extent, expected treatment 

modality. Laser use can be an adjunct to either other procedures or the main form of treatment 

itself. For many procedures, lasers are now becoming the treatment of choice by both clinicians 

and patients, and in some cases, the standard of care. Clinicians need to learn more about 

constantly updated technology and apply newly discovered methods and protocols to clinical 

situations to benefit patients and clinicians.  

Figure 11 

  The  ventral surface of the tongue   the floor of the mouth after 15 days 

 of lesion removal.  
  

Figure 12 

  The inner surface of left cheek after 10 days’  
               Removal of a fibroma.  

  

Figure 13  

  

The attach of labial  

frenum after 12 days. 
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Diode lasers contribute significantly to the field of oral surgery providing an invaluable resource 

for clinicians who perform treatment of soft tissue issues. Diode laser provides benefit to dental 

patients and professionals and is very useful in surgical dental procedures. The use of diode 

laser seems to be promising in patients who need to be treated with a technique where the 

operative and post-operative blood loss and post-operative discomfort are reduced.  In addition, 

pain perception is an important issue in creating guidelines for surgical procedures.   

If a clinician decides to use a laser for a dental procedure, he needs to fully understand the 

character of the wavelength being used, and the thermal implications and limitations of the 

optical energy. This minimally invasive laser-assisted were accomplished with minimal 

anesthesia, minimal discomfort, no sutures, no antibiotics, and great patient satisfaction. In 

these cases, we used the diode laser with wavelength 980 nm to treat the cases. The actual 

procedure took 4-6 minutes, and full healing with new tissues was evident within 10-15 days.   

Abbreviations  

ISSVA: International Society for the Study of Vascular Anomalies   

Consent  

Written informed consent was obtained from the patient for publication of this case report, and 

any accompanying images.   
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