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ABSTRACT 

Background: Efficacy of ER:YAG LASER in removal of impacted mandibular third 

molars.  

Aim: This study aims to assess the postoperative complications following the removal of 

impacted mandibular third molars using Er:YAG LASER and conventional handpiece 

drilling system. 

Materials: Er:YAG LASER, conventional handpiece, surgical burs and elevators. 

Methods: preoperative phase, operative phase, post operative phase and follow up phase.  

Analysis: The data will be processed and analyzed using statistical package for social 

sciences program SPSS software. The study will include descriptive and analytical data. 

An a-P value of less than 0.05 will be considered statistically significant. 

Keywords: Er:YAG LASER, impacted mandibular third molars, surgical removal (rotary) 
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INTRODUCTION 

Surgical removal of impacted mandibular third molars is one of the 

most common outpatient surgical procedures. It is also the most commonly 

performed procedure in oral and maxillofacial surgery around the world. 

Nearly all patients undergoing surgical removal develop some degree of pain, 

swelling, and trismus after the surgery, and there seems to be no consensus on 

the best perioperative treatment to minimize these complications.
(1)

 

Osteotomy and ostectomy are often needed to remove retentive bone 

around third molars in order to facilitate extractions.
(2)

 It is essential to 

perform an atraumatic osteotomy to access teeth and promote healing.
(3)

 

Rotary systems have been used for many years to accomplish this, but 

there are several problems that persist despite technological developments. 

These problems include bone debris accumulation, overheating of surrounding 

bone, with subsequent necrosis, vibration, and patient discomfort.
(4) 

LASER stands for “light amplification by the stimulated emission of 

radiation.” The instrument creates light energy in a very narrow and focused 

beam. This laser light produces a reaction when it hits tissue, allowing it to 

remove or shape the tissue.
(5)

 

Laser dentistry is the use of lasers to treat a number of different dental 

conditions. It became commercially used in clinical dental practice for 

procedures involving tooth tissue in 1989.
(5)

 

Laser dentistry potentially offers a more comfortable treatment option 

for a number of dental procedures involving hard or soft tissue compared to 

drills and other non-laser tools.
(5)
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Erbium yttrium– aluminum–garnet (Er: YAG) LASER has a 

wavelength of 2940 nm, which is absorbed by hydroxyapatite and water. 

Therefore, the main components of bone, including organic matrix and 

inorganic calcium salts, are the targets for the Er: YAG laser beam. Such laser 

reduces significantly in bone temperature than conventional rotary tools and 

penetrates only 0.1mm in the hard tissue, providing a safe, precise, and 

minimally invasive action.
(6)

 

Further advantages of Er:YAG action on soft and hard tissues are their 

bactericidal and the bio stimulating effects, which seem to accelerate the 

healing process. A clean surgical field, following bone evaporation is another 

key factor of Er:YAG use.
(7)

 

The null hypothesis of this study purposes that there will be no 

significant difference in postoperative complications following the removal of 

impacted mandibular third molars using Er:YAG LASER or conventional 

handpiece drilling system. 
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AIM OF THE STUDY 

General aim 

This study aims to assess the efficacy of using Er:YAG LASER in 

removal of impacted mandibular third molars and conventional handpiece 

drilling system. 

Specific aim 

-  Compare post-operative pain, edema and trismus.  

-  Compare bone density radiographically by CBCT. 
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MATERIALS AND METHODS 

Study design 

This study will be a randomized parallel comparative clinical study.  

Twenty four patients of both genders having mesioangular bony 

impacted mandibular third molars will be selected. 

In the study group bone removal will be performed using Er:YAG 

LASER while for the control group bone removal will be performed using 

conventional handpiece drilling system. 

Patients having mesioangular bony impacted mandibular third molars 

In the study group bone removal will be performed using Er:YAG 

Conventional handpiece drilling system 

Assessment of post operative complications 

Study setting 

This prospective study will be conducted on 24 patients with impacted 

mesioangular mandibular third molars, who visit the outpatient clinic of Oral 

and Maxillofacial Surgery Department, Faculty of dentistry, Alexandria 

University for removal of impacted mandibular third molar. 

Participants 

Study sample and Sample size estimation 

Sample size was estimated based on assuming 95% confidence level 

and 80% study power.
(8)

 Based on difference between two independent 

means, a sample of 12 patients per group is required yielding effect size of 

1.211. Total sample size = number per group x number of groups = 12 x24 

patients. 

Sample size was based on Rosner's method
(9)

 calculated by G* Power 3.0.10.
(10) 
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Randomization and Allocation Concealment 

Participants will be randomly allocated into a study group and a control 

group using computer generated random list. The participant allocation lists 

will be kept in opaque, sealed envelopes and arranged sequentially by a dental 

assistant who will not be involved in the study. Each envelope will be opened 

at the time of intervention. 

Patients will be divided intro 2 equal groups: 

Study group: 12 patients having impacted mesioangular mandibular third 

molar teeth, where bone removal will be performed using Er:YAG LASER. 

Control group: 12 patients having impacted mesioangular mandibular third 

molar teeth, where bone removal will be performed using conventional 

handpiece drilling system. 

Patients' inclusion criteria: 

1. Patients with an indication for surgical extraction of the included lower 

mesioangular impacted third molar who undergoes an ostectomy and/or 

dental section.  

2. Age between 18-45 years of both genders.  

3. Absence of associated pathology in the teeth adjacent to the included third 

molars.  

4. Patients who cooperates with the study, complies with the postoperative 

follow-up and signs the informed consent. 

5. ASA class I and II. 

Exclusion criteria  

 Patients with systemic diseases (ASA III or higher) that contraindicate 

surgical intervention or that impair wound healing.  
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 Patients with antibiotic pre-medication or under any pharmacological 

treatment that interferes with wound healing.  

 Patients who are under chronic treatment with NSAIDs.  

 Patients with acute pericoronitis or severe periodontal disease.  

 Patients in whom the administration of medication or local anesthesia of 

the study protocol is contraindicated.  

 Patients who undergo the extraction of another tooth in the same surgical 

location.  

Materials 

Device: 

Er:YAG: LASER (Erbium-doped Yttrium Aluminium Garnet LASER, 

Erbium YAG LASER

) is a solid-state LASER whose active LASER medium 

is erbium-doped yttrium aluminium garnet (Er:Y3Al5O12). Er:YAG LASERS 

typically emit light with a wavelength of 2940 nm, which is infrared light. 

 

  

                                                 
  

LightWalker AT/AT S


, Fontona. Europe.
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METHODS 

Pre-operative phase 

A- Clinical Examination 

-  Complete history taking including: name, age, occupation, residence, chief 

complain and dental history from all patients. 

-  Patients intraoral examination to determine the condition of the soft tissue 

covering the impacted third molar, and the condition of the pericoronal flap: 

healthy, inflamed or infected. 

-  Measuring interincisal opening and outer contour of the cheek before and 

after surgery. 

B- Radiographic examination 

-  Panoramic radiography machine type for all patients to evaluate the 

classification of the impacted third molars. 

-  Cone beam computed tomography (CBCT) to evaluate the amount of bone 

covering the impacted tooth, root patterns, proximity to the adjacent tooth 

and relation to inferior alveolar nerve. 

Operative phase 

Surgical Procedure 

-  All operations will be performed under local anesthesia in the LASER 

Clinic, Faculty of Dentistry, Alexandria University. 

-  All patients will be given local anesthetic (Mepevcaine-L) with direct 

technique for inferior alveolar nerve block and buccal infiltration. 

-  Making the mucoperiosteal flap using no. 15 blade mounted on Bard Parker 

scalpel handle starting just lingual to the external ridge of the ramus of the 

mandible at a distance of 1.5 cm distal from the lower second molar and 

directing anteriorly until the midpoint of the surface of the second molar. 
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The incision will continue buccally around the neck of the second molar to 

the interproximal space between the first and the second molars then 

extended down obliquely toward the mucobuccal fold at a 45 degrees angle. 

-  Then gently reflect flap with a periosteal elevator. 

Study group 

- Bone removal will be accomplished using a Er:YAG LASER Buccal and 

distal guttering will be performed then making a diagonal split of the 

interlocked mesial cusp, then a suitable elevator will be applied mesially at 

the neck of the tooth and rotated to move it distally and occlusally. 

-  Removing any remnants of the tooth follicle by the mean of a curette. 

-  Trimming and filing of irregular bony edges with a bone file. 

-  Irrigating the wound with saline. 

-  Repositioning the flap, suturing the edges using 000 black silk suture, and 

applying a pressure pack. 

Control group 

-  Bone removal will be accomplished using a fissure surgical bur, Buccal 

and distal guttering will be performed then making a diagonal split of the 

interlocked mesial cusp, then a suitable elevator will be applied mesially at 

the neck of the tooth and rotated to move it distally and occlusally. 

-  Removing any remnants of the tooth follicle by the mean of a curette. 

-  Trimming and filing of irregular bony edges with a bone file. 

-  Irrigating the wound with saline. 

-  Repositioning the flap, suturing the edges using 000 black silk suture, and 

applying a pressure pack. 
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Post-operative phase 

-  Both groups will be given an oral antibiotic (Amoxicillin&Clavulanate 

Potassium

 1gm. twice daily for four days) to decrease the possibility of 

post-operative infection. 

-  Both groups will be given analgesics (Paracetamol 500 mg Tablets
 

twice 

daily) for three days to relief pain. 

-  All patients will be instructed to apply ice bag extraorally four times on the 

first 6 hours after surgery. 

-  Soft diet for the first 24 hours after surgery. 

-  Rinsing the mouth with a warm antiseptic mouth wash starting on the 

second post-operative day and lasting for a week. 

-  Removing the sutures after 7 days. 

Clinical Follow-up 

1) Post-operative pain 

Pain evaluation at the second and seventh day postoperatively through 

the visual analogue scale (VAS).
(11)

 Patients are asked about the pain severity 

according to (VAS) as follow: 

0- No pain - The patient feels well. 

1- Slight pain - If the patient is distracted he or she does not feel the pain. 

2 - Mild pain - The patient feels the pain even if on some activity. 

3- Severe pain - The patient is very disturbed but nevertheless can continue 

with normal activities. 

4-  Very severe pain -The patient is forced to abandon normal activities. 

5- Extremely severe pain - The patient must abandon every type of activity 

and feels the need to lie down. 

                                                 
  

Augmentin: British, GlaxoSmithKline
 

 
 Panadol: GSK group, UK.  
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2) Post-operative edema 

Edema will be evaluated while the patient is sitting in an upright 

position. The measurements are taken between three fixed points on the face; 

the lobule of the ear, the angle of the mandible and the corner of the mouth. 

These points represent a triangle. The distance between two points is 

measured using 000 black silk threads that are clamped at each end by a 

mosquito forceps opposite to the point. 

The data will be collected preoperatively and at the second and seventh 

days postoperatively. The surface area of this triangle is calculated; the 

percentage of increase in this triangular area indicates the degree of swelling.  

3) Post-operative trismus 

Trismus will be evaluated pre-operatively and post-operatively at the 

second and seventh days through measuring the maximum mouth opening 

using a caliper applied between the incisal edges of the upper central incisors 

and the lower central incisors at the midline. 

4) Post-operative healing 

Healing will be evaluated clinically at the second and seventh days 

postoperatively regarding to the presence or absence of wound dehiscence, 

bleeding, inflammation, any disintegrated clot and fetid odour. 

5- Presence or absence of post-operative complications 

Follow up phase 

- Radiographic Follow-up 

Cone beam computed tomography (CBCT) will be done for each 

patient immediately and after 3 months postoperative to assess bone density. 
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Flow Chart 

Study design: Randomized parallel comparative clinical study  
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STATISTICAL ANALYSIS 

The data will be processed and analyzed using statistical package for 

social sciences program SPSS software. The study will include descriptive 

and analytical data. An a-P value of less than 0.05 will be considered 

statistically significant. 
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ETHICAL CONSIDERATIONS IN SUBJECTS 

INVOLVING HUMAN PARTICIPANTS 

1. Statement that the research protocol will be approved by the Research 

Ethics Committee of Alexandria University Faculty of Dentistry (IRB No. 

001056 – IORG 0008839) prior to any research-related activities. 

2. Statement that all research activities involving human subjects will abide 

with the Declaration of Helsinki

 and other ethical guidelines adopted by 

the Research Ethics Committee of Alexandria University Faculty of 

Dentistry. 

3. The benefits to the participant and/or the community: 

 Removal of impacted mandibular third molars by using ER:YAG 

LASER  

4. The risks to the participant: 

 Injury of inferior alveolar nerve  

 Mandible fracture 

5. All measures will be taken to ensure the privacy and confidentiality of the 

participants.  

 

 

 

                                                 
  

World Medical Association Declaration of Helsinki: ethical principles for medical 

research involving human subjects. JAMA 2013 27; 310(20):2191-4. doi: 

10.10001/jama.
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BUDGET ESTIMATE 

No. Items Total price (L.E.) 

1 24 panoramic x-rays (pre-operative)  6,720 

2 24 CBCT (pre-operative) 14,400 

3 24 panoramic x-rays (post-operative)  6,720 

4 24 CBCT (post-operative) 14,400 

5 Statistical analysis 1,500 L.E 

6 Printing and Binding 4,000 L.E 

7 Publication 5000 L.E 

8 Computer writing 2,000 L.E 

9 Other Costs 10,000 

Total 64,740 
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DURATION OF STUDY 

Estimated time: 11 Months 

 
By 

Months 

Tasks 1 2 3 4 5 6 7 8 9 10 11 

Sample selection/ patient 

rectuitment 
           

Clinical procedure Experimental 

procedure 
           

Follow up            

Data management and 

statistical analysis 
           

Writing Thesis/manuscript            

Thesis submission            

 

  



 
 

17 

ANTICIPATED PROBLEMS 

The main problem facing the study will be: 

 Availability of patients having mesioangular mandibular third molars  

 Follow up 

 Maintenance.  

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

18 

PUBLICATION POLICY 

Findings will be disseminated through peer-reviewed publication. The 

order of names will be: 

 Karim Anwer Ahmed Nazmy 

 Prof. Dr. Ahmed Adel Abdelhakim 

 Prof. Josep Arnabat Dominguez 

 Dr. Riham Moustafa Eldibany 
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