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LLLT is used in oral surgery to reduce the discomfort of the patients after surgical procedures, such as pain, swelling and trismus.

We showed in our case report the use of LLLT as for the reduction of post-operative discomfort as to prevent osteonecrosis of the 
jaws, since our patient was affected with osteogenesis imperfecta.

The patient did not have any complications after surgery and after a one year follow-up she did not show any radiological or 
clinical sign of osteonecrosis of the jaws.

Introduction
The extraction of third lower molars leads to some post-sur-

gery complications such as pain, swelling and trismus, usually 
managed with drugs [1]. The use of the laser application at low 
intensity has been reported as useful in the control of the dis-
comfort after third lower molar patient surgery [2] as in other 
surgical conditions such as nerve recovery after mandibular ra-
mus osteotomy [2] or tissue healing after endodontic surgery [3].

In vitro study, trials demonstrated that LLLT enhanced growth 
and proliferation of human osteoblasts [4] and induced the ex-
pression of BMP-2, osteocalcin and TGF-β1 [5]. Esmaeelinejad., 
et al. evaluated the effect of LLLT on human skin fibroblasts, he 
concluded that LLLT stimulated the release of IL 6 e bFGF from 
human fibroblasts [6]. 

In vivo studies showed that LLLT increased the bone healing 
and the wound healing [7,8] and they demonstrated an increase 
in density and volume of trabecular bone [9,10].

According to Matsumoto., et al. LLLT improved bone repair in 
rats that had undergone surgery and LLLT, using a mechanism of 
up-regulation for COX-2 expression in bone cells [11]. 

Our case report showed the use of LLLT in a patient, affected by 
osteogenesis imperfecta, with a prior therapy of bisphosphonate, 
who underwent third lower molar surgery. We used LLLT for the 
reduction of the discomfort of the patient after surgery, and for the 
prevention of osteonecrosis of the jaws.

Case Report
A 37 years old woman, affected by osteogenesis imperfecta, 

came to our observation in December 2018 with pain to the right 
retromolar region and swelling. After an X-Ray and clinical exami-
nation (Figure 1 and 2) a diagnosis of pericoronaritis of the right 
third lower molar was made and we decided for surgical therapy.

The patient has been affected by osteogenesis imperfecta since 
birth and she took bisphosphonate until June 2018.
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Figure 1: Pre-surgical X-Ray.

Figure 2: Image of intra-oral examination showing  
pericoronaritis of the right third lower molar.

The patient underwent surgery with the administration of the 
antibiotic therapy (Amoxicillin 2 gr/die for 14 days). A local anes-
thesia was performed with articaine and 1:100.000 adrenaline. A 
triangular flap was made to expose the crown of the tooth (Figu-
re 3), then the osteotomy was performed and the crown and the 
roots were separated and extracted (Figure 4). A silk 3-0 suture 
was positioned. We applied low-level laser therapy (Figure 5) with 

Diode Laser Lasotronix Smart M PRO Fotona® (635nm waveleng-
th, Energy density 3 J/cm2, Beam area 2 cm2, Irradiation time 15 s, 
Energy delivered 6 J, Output Power 100 mW, pulse rate continuous) 
to improve the healing of the wound once a week, until the healing 
mucosa covered the bone (Table 1).

Figure 3: Image showing flap incision.

Figure 4: Image showing roots extraction.
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Figure 5: Image showing Low-Level laser therapy  
with Diode laser.

Parameter Value
Wavelength 635 nm
Beam Area 2 cm2

Output Power 100 mW
Irradiation tIME 15s
Energy Density 3 J/cm2

Energy Delivered 6J
Pulse Rate Continous

Table 1: Parameters used in this case report.

Home care instructions included antibiotics therapy, anti-in-
flammatory and analgesics therapy, 0.12% chlorhexidine mouth 
rinses twice a day for one week, ice therapy, liquid diet for two 
days. After 7 days of follow-up, the patient was healed without any 
complication and the suture was removed.

At one year follow-up the patient did not show any signs of os-
teonecrosis of the jaw (Figure 6).

Discussion
This case report demonstrated how the application of LLLT can 

be helpful in the management of postoperative discomfort after 
third molar surgery. In addition, our patient was affected by osteo-
genesis imperfecta and she took bisphosphonate until 2018, this 
could lead, in case of surgery, to a major risk to develop osteone-
crosis of the jaws [12]. 

Figure 6: Image showing the one year follow-up with any  
clinical sign of osteonecrosis of the jaws.

According to Statkievicz., et al. the use of LLLT after tooth ex-
traction, in patients with bisphosphonate therapy, can reduce the 
risk to develop osteonecrosis of the jaws [13].

Our patient did not have any complications and she did not re-
port any discomfort during the post-operative period. At one year 
follow-up she had not developed any signs or symptoms of osteo-
necrosis of the jaws.

The extraction of an impacted third molar usually leads to some 
complications such as: pain, edema, trismus, limited jaw opening 
and movements [1]. Although, according to different authors in 
literature, LLLT can be helpful in reducing the post-operative dis-
comfort [14-20], the efficacy of LLLT in prevention of pain, swelling 
and trismus is controversial. This is probably due to the different 
laser parameters, non-standardized protocol, different study de-
sign and difficulties in data analysis [21,22]. According to other au-
thors LLLT, after third molar surgery, did not have any statistically 
significance in the reduction of pain and swelling when compared 
to the placebo site [23-27].
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Dostolova., et al. analysed the effect of LLLT on inflammation 
associated with surgical removal of impacted lower third molar, 
using immunologic markers secretory immunoglobulin A and ly-
sozyme. The healing process was evaluated with an infrared ther-
mography. She concluded that with an 830 nm wavelength LLLT, 
a positive association between the immunoglobulin A and lysozy-
me was found, on the contrary there was no difference on the face 
temperature [28].

In a recent review Hosseinpour., et al. described LLLT as effec-
tive in different post operative conditions. The author concluded 
that LLLT had a positive effect in reducing pain, swelling and tris-
mus after third molar tooth extraction, neurosensory and nerve 
recovery [29].

Conclusion
Our case report demonstrated that LLLT can be useful in the 

management of post-operative discomfort after lower third molar 
extraction. In addition we use LLLT as a prevention of osteonecro-
sis of the jaw in a patient with a previous therapy with bisphospho-
nate. Further studies are needed to confirm this report. 

Bibliography

1. Candotto V., et al. “Complication in third molar extractions”. 
Journal of Biological Regulators and Homeostatic Agents 33.3-1 
(2019): 169-172.

2. Hosseinpour S., et al. “Photobiomodulation in Oral Surgery: A 
Review”. Journal of Photobiomodulation, Photomedicine, and 
Laser 37.12 (2019): 814-825. 

3. Metin R., et al. “Effects of low-level laser therapy on soft and 
hard tissue healing after endodontic surgery”. Lasers in Medi-
cal Science 33.8 (2018): 1699-1706. 

4. Stein E., et al. “Initial effects of low-level laser therapy on 
growth and differentiation of human osteoblast-like cells”. 
Wiener Klinische Wochenschrift 120.3-4 (2008): 112-117. 

5. Pyo SJ., et al. “Low-level laser therapy induces the expressions 
of BMP-2, osteocalcin, and TGF-β1 in hypoxic-cultured human 
osteoblasts”. Lasers in Medical Science 28.2 (2013): 543-550. 

6. Esmaeelinejad M and Bayat M. “Effect of low-level laser thera-
py on the release of interleukin-6 and basic fibroblast growth 
factor from cultured human skin fibroblasts in normal and 

high glucose mediums”. Journal of Cosmetic and Laser Therapy 
15.6 (2013): 310-317. 

7. Noda M., et al. “High-frequency pulsed low-level diode laser 
therapy accelerates wound healing of tooth extraction socket: 
An in vivo study”. Lasers in Surgery and Medicine 48.10 (2016): 
955-964. 

8. Park JB., et al. “Effects of increased low-level diode laser ir-
radiation time on extraction socket healing in rats”. Lasers in 
Medical Science 30.2 (2015): 719-726. 

9. Hamad SA., et al. “Effect of Diode Laser on Healing of Tooth Ex-
traction Socket: An Experimental Study in Rabbits”. Journal of 
Oral and Maxillofacial Surgery 15.3 (2016): 308-314. 

10. Kulkarni S., et al. “Efficacy of photobiomodulation on accelerat-
ing bone healing after tooth extraction: a systematic review”. 
Lasers in Medical Science 34.4 (2019): 685-692. 

11. Matsumoto MA., et al. “Low-level laser therapy modulates cyc-
lo-oxygenase-2 expression during bone repair in rats”. Lasers in 
Medical Science 24.2 (2009): 195-201. 

12. Hayashi M., et al. “Risk of Delayed Healing of Tooth Extraction 
Wounds and Osteonecrosis of the Jaw among Patients Treated 
with Potential Immunosuppressive Drugs: A Retrospective Co-
hort Study”. The Tohoku Journal of Experimental Medicine 246.4 
(2018): 257-264. 

13. Statkievicz C., et al. “Photomodulation multiple sessions as a 
promising preventive therapy for medication-related osteone-
crosis of the jaws after tooth extraction in rats”. The Journal of 
Photochemistry and Photobiology B: Biology 184 (2018): 7-17. 

14. Landucci A., et al. “Efficacy of a single dose of low-level laser 
therapy in reducing pain, swelling, and trismus following third 
molar extraction surgery”. International Journal of Oral and 
Maxillofacial Surgery 45.3 (2016): 392-398. 

15. Kahraman SA., et al. “The Effects of Transcutaneous and Intra-
oral Low-Level Laser Therapy After Extraction of Lower Third 
Molars: A Randomized Single Blind, Placebo Controlled Dual-
Center Study”. Photomedicine and Laser Surgery 35.8 (2017): 
401-407. 

16. Eshghpour M., et al. “Is Low-Level Laser Therapy Effective in 
the Management of Pain and Swelling After Mandibular Third 

Citation: Chiara Moreschi and Stefano Bianchi. “Low-Level-Laser-Therapy after Third Molar Removal in a Patient Affected by Osteogenesis Imperfecta". 
Acta Scientific Dental Sciences 4.7 (2020): 122-126.

https://pubmed.ncbi.nlm.nih.gov/31538464/
https://pubmed.ncbi.nlm.nih.gov/31538464/
https://pubmed.ncbi.nlm.nih.gov/31538464/
https://www.liebertpub.com/doi/full/10.1089/photob.2019.4712
https://www.liebertpub.com/doi/full/10.1089/photob.2019.4712
https://www.liebertpub.com/doi/full/10.1089/photob.2019.4712
https://pubmed.ncbi.nlm.nih.gov/29713842/
https://pubmed.ncbi.nlm.nih.gov/29713842/
https://pubmed.ncbi.nlm.nih.gov/29713842/
https://pubmed.ncbi.nlm.nih.gov/18322773/
https://pubmed.ncbi.nlm.nih.gov/18322773/
https://pubmed.ncbi.nlm.nih.gov/18322773/
https://pubmed.ncbi.nlm.nih.gov/22552925/
https://pubmed.ncbi.nlm.nih.gov/22552925/
https://pubmed.ncbi.nlm.nih.gov/22552925/
https://pubmed.ncbi.nlm.nih.gov/23656570/
https://pubmed.ncbi.nlm.nih.gov/23656570/
https://pubmed.ncbi.nlm.nih.gov/23656570/
https://pubmed.ncbi.nlm.nih.gov/23656570/
https://pubmed.ncbi.nlm.nih.gov/23656570/
https://pubmed.ncbi.nlm.nih.gov/27454457/
https://pubmed.ncbi.nlm.nih.gov/27454457/
https://pubmed.ncbi.nlm.nih.gov/27454457/
https://pubmed.ncbi.nlm.nih.gov/27454457/
https://link.springer.com/article/10.1007/s10103-013-1402-6
https://link.springer.com/article/10.1007/s10103-013-1402-6
https://link.springer.com/article/10.1007/s10103-013-1402-6
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5048318/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5048318/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5048318/
https://pubmed.ncbi.nlm.nih.gov/30311084/
https://pubmed.ncbi.nlm.nih.gov/30311084/
https://pubmed.ncbi.nlm.nih.gov/30311084/
https://www.researchgate.net/publication/5543900_Low-level_laser_therapy_modulates_cyclo-oxygenase-2_expression_during_bone_repair_in_rats
https://www.researchgate.net/publication/5543900_Low-level_laser_therapy_modulates_cyclo-oxygenase-2_expression_during_bone_repair_in_rats
https://www.researchgate.net/publication/5543900_Low-level_laser_therapy_modulates_cyclo-oxygenase-2_expression_during_bone_repair_in_rats
https://pubmed.ncbi.nlm.nih.gov/30568073/
https://pubmed.ncbi.nlm.nih.gov/30568073/
https://pubmed.ncbi.nlm.nih.gov/30568073/
https://pubmed.ncbi.nlm.nih.gov/30568073/
https://pubmed.ncbi.nlm.nih.gov/30568073/
https://www.sciencedirect.com/science/article/abs/pii/S1011134417313283
https://www.sciencedirect.com/science/article/abs/pii/S1011134417313283
https://www.sciencedirect.com/science/article/abs/pii/S1011134417313283
https://www.sciencedirect.com/science/article/abs/pii/S1011134417313283
https://pubmed.ncbi.nlm.nih.gov/26691932/
https://pubmed.ncbi.nlm.nih.gov/26691932/
https://pubmed.ncbi.nlm.nih.gov/26691932/
https://pubmed.ncbi.nlm.nih.gov/26691932/
https://pubmed.ncbi.nlm.nih.gov/28294694/
https://pubmed.ncbi.nlm.nih.gov/28294694/
https://pubmed.ncbi.nlm.nih.gov/28294694/
https://pubmed.ncbi.nlm.nih.gov/28294694/
https://pubmed.ncbi.nlm.nih.gov/28294694/
https://pubmed.ncbi.nlm.nih.gov/27055228/
https://pubmed.ncbi.nlm.nih.gov/27055228/


Low-Level-Laser-Therapy after Third Molar Removal in a Patient Affected by Osteogenesis Imperfecta

126

Molar Surgery?” Journal of Oral and Maxillofacial Surgery 74.7 
(2016): 1322.e1-1322.e13228. 

17. Asutay F., et al. “Three-dimensional evaluation of the effect of 
low-level laser therapy on facial swelling after lower third mo-
lar surgery: A randomized, placebo-controlled study”. Nigerian 
Journal of Clinical Practice 21.9 (2018): 1107-1113. 

18. Merigo E., et al. “Efficacy of LLLT in swelling and pain control 
after the extraction of lower impacted third molars”. Laser 
Therapies 24.1 (2015): 39-46. 

19. Ferrante M., et al. “Effect of low-level laser therapy after extrac-
tion of impacted lower third molars”. Lasers in Medical Science 
28.3 (2013): 845-849. 

20. Santos PL., et al. “Is Low-Level Laser Therapy Effective for Pain 
Control After the Surgical Removal of Unerupted Third Molars? 
A Randomized Trial”. Journal of Oral and Maxillofacial Surgery 
78.2 (2020): 184-189. 

21. He WL., et al. “A systematic review and meta-analysis on the ef-
ficacy of low-level laser therapy in the management of compli-
cation after mandibular third molar surgery”. Lasers in Medical 
Science 30.6 (2015): 1779-1788. 

22. Noba C., et al. “Laser for bone healing after oral surgery: system-
atic review”. Lasers in Medical Science 33.3 (2018): 667-674. 

23. Pedreira AA., et al. “Thermographic and clinical evaluation of 
808-nm laser photobiomodulation effects after third molar ex-
traction”. Minerva Stomatologica 65.4 (2016): 213-222.

24. Alan H., et al. “Evaluation of the effects of the low-level laser 
therapy on swelling, pain, and trismus after removal of impact-
ed lower third molar”. Head and Face Medicine 12.1 (2016): 25. 

25. Tuk JGC., et al. “Analgesic effects of preinjection low-level laser/
light therapy (LLLT) before third molar surgery: a double-blind 
randomized controlled trial”. Oral Surgery, Oral Medicine, Oral 
Pathology, and Oral Radiology 124.3 (2017): 240-247. 

26. Eroglu CN and Keskin Tunc S. “Effectiveness of Single Session 
of Low-Level Laser Therapy with a 940 nm Wavelength Diode 
Laser on Pain, Swelling, and Trismus After Impacted Third 
Molar Surgery”. Photomedicine and Laser Surgery 34.9 (2016): 
406-410. 

27. López-Ramírez M., et al. “Efficacy of low-level laser therapy 
in the management of pain, facial swelling, and postoperative 
trismus after a lower third molar extraction. A preliminary 
study”. Lasers in Medical Science 27.3 (2012): 559-566. 

28. Dostalova T., et al. “Low-Level Laser Therapy After Wisdom 
Teeth Surgery: Evaluation of Immunologic Markers (Secretory 
Immunoglobulin A and Lysozyme Levels) and Thermographic 
Examination: Placebo Controlled Study”. Photomedicine and 
Laser Surgery 35.11 (2017): 616-621. 

29. Hosseinpour S., et al. “Photobiomodulation in Oral Surgery: A 
Review”. Photobiomodulation, Photomedicine, and Laser Sur-
gery 37.12 (2019): 814-825. 

• Prompt Acknowledgement after receiving the article
• Thorough Double blinded peer review
• Rapid Publication 
• Issue of Publication Certificate
• High visibility of your Published work

Assets from publication with us

Website: www.actascientific.com/
Submit Article: www.actascientific.com/submission.php 
Email us: editor@actascientific.com
Contact us: +91 9182824667 

Citation: Chiara Moreschi and Stefano Bianchi. “Low-Level-Laser-Therapy after Third Molar Removal in a Patient Affected by Osteogenesis Imperfecta". 
Acta Scientific Dental Sciences 4.7 (2020): 122-126.

https://pubmed.ncbi.nlm.nih.gov/27055228/
https://pubmed.ncbi.nlm.nih.gov/27055228/
https://www.researchgate.net/publication/327338760_Three-Dimensional_Evaluation_of_the_Effect_of_Low-Level_Laser_Therapy_on_Facial_Swelling_after_Lower_Third_Molar_Surgery_A_Randomized_Placebo-Controlled_Study
https://www.researchgate.net/publication/327338760_Three-Dimensional_Evaluation_of_the_Effect_of_Low-Level_Laser_Therapy_on_Facial_Swelling_after_Lower_Third_Molar_Surgery_A_Randomized_Placebo-Controlled_Study
https://www.researchgate.net/publication/327338760_Three-Dimensional_Evaluation_of_the_Effect_of_Low-Level_Laser_Therapy_on_Facial_Swelling_after_Lower_Third_Molar_Surgery_A_Randomized_Placebo-Controlled_Study
https://www.researchgate.net/publication/327338760_Three-Dimensional_Evaluation_of_the_Effect_of_Low-Level_Laser_Therapy_on_Facial_Swelling_after_Lower_Third_Molar_Surgery_A_Randomized_Placebo-Controlled_Study
https://www.researchgate.net/publication/274376417_Efficacy_of_LLLT_in_swelling_and_pain_control_after_the_extraction_of_lower_impacted_third_molars
https://www.researchgate.net/publication/274376417_Efficacy_of_LLLT_in_swelling_and_pain_control_after_the_extraction_of_lower_impacted_third_molars
https://www.researchgate.net/publication/274376417_Efficacy_of_LLLT_in_swelling_and_pain_control_after_the_extraction_of_lower_impacted_third_molars
https://pubmed.ncbi.nlm.nih.gov/29581740/
https://pubmed.ncbi.nlm.nih.gov/29581740/
https://pubmed.ncbi.nlm.nih.gov/29581740/
https://pubmed.ncbi.nlm.nih.gov/31604060/
https://pubmed.ncbi.nlm.nih.gov/31604060/
https://pubmed.ncbi.nlm.nih.gov/31604060/
https://pubmed.ncbi.nlm.nih.gov/31604060/
https://pubmed.ncbi.nlm.nih.gov/25098769/
https://pubmed.ncbi.nlm.nih.gov/25098769/
https://pubmed.ncbi.nlm.nih.gov/25098769/
https://pubmed.ncbi.nlm.nih.gov/25098769/
https://link.springer.com/article/10.1007/s10103-017-2400-x
https://link.springer.com/article/10.1007/s10103-017-2400-x
https://pubmed.ncbi.nlm.nih.gov/27374361/
https://pubmed.ncbi.nlm.nih.gov/27374361/
https://pubmed.ncbi.nlm.nih.gov/27374361/
https://pubmed.ncbi.nlm.nih.gov/27457369/
https://pubmed.ncbi.nlm.nih.gov/27457369/
https://pubmed.ncbi.nlm.nih.gov/27457369/
https://pubmed.ncbi.nlm.nih.gov/28690083/
https://pubmed.ncbi.nlm.nih.gov/28690083/
https://pubmed.ncbi.nlm.nih.gov/28690083/
https://pubmed.ncbi.nlm.nih.gov/28690083/
https://pubmed.ncbi.nlm.nih.gov/27420732/
https://pubmed.ncbi.nlm.nih.gov/27420732/
https://pubmed.ncbi.nlm.nih.gov/27420732/
https://pubmed.ncbi.nlm.nih.gov/27420732/
https://pubmed.ncbi.nlm.nih.gov/27420732/
https://pubmed.ncbi.nlm.nih.gov/21617973/
https://pubmed.ncbi.nlm.nih.gov/21617973/
https://pubmed.ncbi.nlm.nih.gov/21617973/
https://pubmed.ncbi.nlm.nih.gov/21617973/
https://www.researchgate.net/publication/317035151_Low-Level_Laser_Therapy_After_Wisdom_Teeth_Surgery_Evaluation_of_Immunologic_Markers_Secretory_Immunoglobulin_A_and_Lysozyme_Levels_and_Thermographic_Examination_Placebo_Controlled_Study
https://www.researchgate.net/publication/317035151_Low-Level_Laser_Therapy_After_Wisdom_Teeth_Surgery_Evaluation_of_Immunologic_Markers_Secretory_Immunoglobulin_A_and_Lysozyme_Levels_and_Thermographic_Examination_Placebo_Controlled_Study
https://www.researchgate.net/publication/317035151_Low-Level_Laser_Therapy_After_Wisdom_Teeth_Surgery_Evaluation_of_Immunologic_Markers_Secretory_Immunoglobulin_A_and_Lysozyme_Levels_and_Thermographic_Examination_Placebo_Controlled_Study
https://www.researchgate.net/publication/317035151_Low-Level_Laser_Therapy_After_Wisdom_Teeth_Surgery_Evaluation_of_Immunologic_Markers_Secretory_Immunoglobulin_A_and_Lysozyme_Levels_and_Thermographic_Examination_Placebo_Controlled_Study
https://www.researchgate.net/publication/317035151_Low-Level_Laser_Therapy_After_Wisdom_Teeth_Surgery_Evaluation_of_Immunologic_Markers_Secretory_Immunoglobulin_A_and_Lysozyme_Levels_and_Thermographic_Examination_Placebo_Controlled_Study
https://www.liebertpub.com/doi/full/10.1089/photob.2019.4712
https://www.liebertpub.com/doi/full/10.1089/photob.2019.4712
https://www.liebertpub.com/doi/full/10.1089/photob.2019.4712
http://www.actascientific.com
http://www.actascientific.com/submission.php
mailto:editor%40actascientific.com?subject=

