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ABSTRACT 

BACKGROUND: Third Molar Extraction is a treatment used by oral and maxillofacial 

surgeons in which distal bone loss to the second molar is a major concern due to consequences 

such as pain, mastication difficulty, and pocket development. Platelet -Rich Plasma (PRP), a 

novel adjunct to promote bone regeneration. The method of its preparation is cumbersome and 

need a costly centrifuge machine. Hence many studies have been conducted to find an effective 

alternative to Autologous PRP. Statins have also proved effective in inducing bone regeneration 

of which Simvastatin has been more effective.It can also be used in immediate implant cases 

where faster and better bone healing is necessary for osseointegration. 

AIM: To assess the effectiveness of simvastatin and PRP in regenerating bone in third molar 

extraction sockets. 

MATERIAL AND METHODS: All together 15 patients will be selected with identical bilateral 

third molar impaction.  All the patients will be divided into two groups of simvastatin and PRP. 

EXPECTED RESULTS: If the results prove significant, Simvastatin can be used as an 

osteoinductive agent for bone healing. 

CONCLUSION: If the outcomes favor the bone regeneration potential of Simvastatin to be 

equivalent or superior than PRP, then Simvastatin can be used for osteoinduction in Third Molar 

Extraction socket or other small bony defects. 
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INTRODUCTION: 

Third Molar Extraction is a treatment used by oral and maxillofacial surgeons in which distal 

bone loss to the second molar is a major concern due to consequences such as pain, mastication 

difficulty, and pocket development, thus preservation of alveolar ridge or bone after extraction is 

essential.
[1]

 Bone grafting with different types of bone graft is considered as one of the most 

accepted method for bone regeneration. Theoretically, grafting of autologous bone into the 

extraction socket can favorably influence defect healing. This treatment creates a secondary 

injury as well as is difficult to fit in the irregular shape of an extracted socket.
[2]

 



 

 

Platelet -Rich Plasma (PRP), a novel adjunct to promote bone regeneration. It is a descendant of 

platelets which consist of numerous growth factors(GFs) which are GF-β, vascular endothelial 

growth factor (VEGF) and epithelial GF all of which help to accelerate bone healing.
[3,4]

 In spite 

of its advantages, the method of  its preparation is cumbersome and need a costly centrifuge 

machine. Hence many studies were conducted to find an effective alternative to Autologous PRP.     

It was first reported that statins induce bone morphogenetic protein 2 (BMP-2) gene expression 

within osteoblasts and cells of bone marrow, indicating that statins play a vital functionin 

modulating boneregeneration.
 [5,6,7] 

Simvastatin is one of the most effective and widely prescribed 

statins.
[8] 

 Almost all trials on the use of simvastatin as a topical treatment for bone abnormalities 

have had positive results.
[9]

 

Although there are many studies which prove Simvastatin as potent bone regenerative agent, its 

efficacy is still a matter of investigation. In light of this, we will undertake a study to compare the 

efficacy of Simvastatin against PRP in terms of bone regeneration potential in the mandibular 

third molar extraction socket. 

 

OBJECTIVES-  

1. To access the efficacy of Simvastatin in bone regeneration in third molar extracted 

socket.  

2. To access the efficacy of PRP in bone regeneration in third molar extracted socket.  

3. To compare the efficacy of Simvastatin and PRP in bone regeneration in third molar 

extraction socket.  

 

METHODOLOGY-  

The research will take place at Sharad Pawar Dental College and Hospital in Sawangi (M), 

Wardha, in the Department of Oral and Maxillofacial Surgery. A total of 15 patients with 

identical bilateral third molar impaction will be chosen. Before participating in the study, all 

patients will be informed about it and will be asked to sign a written informed consent form. All 

the patients will be split in two categories: 

Group A: Simvastatin group (n = 15)  

Group B: PRP group (n = 15)  

Inclusion criteria  

1. Age of subject between 16-45 years.  

2. Patients who require bilateral transalveolar third molar extractions. 

Exclusion Criteria  

1. Patients having a localized infection in the third molars of the mandible. 



 

 

2. Patients with any systemic illness or any bleeding disorder.  

3. Associated pathology like cyst and tumor.  

 

Pre-operative preparation  

Orthopantomogram (OPG) and Intraoral Periapical (IOPA) radiograph will be done to evaluate 

the nature of impacted tooth and any pathology associated.  

Vitals like Temperature, Pulse and Blood Pressure will be recorded. Blood investigations like 

Bleeding Time, Clotting Time, Hemogram, , Random Blood Sugar test will be performed. These 

tests will be done to rule out any systemic diseases and bleeding disorders.  

 

Extraction of Third Molar and Packing of Extraction Socket-  

A conventional inferior alveolar, Lingual and Long buccal nerve blocks will be given, and the 

third molar will be extracted under all aseptic precautions. Then curettage of extraction socket 

will be done and irrigation will be done thoroughly with saline and betadine. In first session the 

extraction socket of one side will be packed with prepared simvastatin with gel foam as a carrier. 

In another session other side extraction socket will be packed by PRP.  

Preparation of PRP-  

10 ml of intravenous blood will be withdrawn from the cubital fossa area of the patient with the 

help of flashback blood collection needle, which was collected in a bulb containing EDTA. This 

bulb will be centrifuged for 10 minutes at 1200 rpm to separate the collected blood into a lower 

part containing Red Blood Cells and an upper part containing straw colored plasma. The plasma 

part contains low platelet concentration and boundary layer called Buffy Coat contains relatively 

high concentration of platelet.  

In a glass tube, the upper portion, buffy coat, and upper 1 ml RBC layer will be collected and 

centrifuged for 10 minutes at 2000 rpm. The upper half of supernatant fluid will now be 

discarded, while lower half will be combined to make PRP. PRP will be mixed with 0.5-1ml of 

10% calcium chloride and immediately inserted into the extraction socket. 

Preparation of Simvastatin with Foam Base-  

Simvastatin (10 mg) tablet will be crushed and mixed with 2ml of 0.9% normal saline and will be 

applied using gel foam as a carrier.  

Bone Density Measurement-  

Subject will be recalled for evaluation at 1,2,4 and 12 weeks respectively and will be evaluated 

using IOPA of the particular side at 4
th

 week and at 12
th

week. Follow-up CBCT (at day 1 and 



 

 

12
th

 week) will be used for comparison in new bone density. Analysis will be done using the 

mean gray -scale value and in Hounsfield units.  

DISCUSSION: 

Bone regeneration in extraction socket after removal of third molar is one of the most important 

factors in successful surgery of third molar extraction. This led to the scope of finding materials 

which can be used in extraction socket to promote bone regeneration post-surgery. 

According to Saikrishna Degala and Nikita A. Bathija et. al., Simvastatin has shown positive 

results bone morphogenetic protein-induced osteoclastic activity is inhibited, while osteoblastic 

activity is accelerated. The effects of local application of simvastatin (10 mg) on bone repair 

after surgical removal of bilaterally impacted mandibular third molars were investigated in this 

split-mouth randomized clinical experiment. Dr. Saikrishna Degala and Dr.  Nikita Bathija et al 

analyzed whether local application of simvastatin (10 mg) on bone regeneration following 

extraction of bilaterally impacted mandibular third molars is effective or not. A total of 30 

patients between the ages of 18 and 40 were chosen to have their bilateral impacted mandibular 

third molars surgically removed. Patients were free of any other systemic diseases. Standard 

IOPA radiographs were taken using parallel technique of X-ray taking at the end of 1,4,8,12 

weeks for each patient at exposure of 70 kVp and 8mA to calculate bone regeneration. It was 

digitalized and using gray-scale histographic values.  Results were that at the end of each 

evaluation according to weeks there was increase in value of study group as compared to study 

group. CBCT was used as another guide which showed increased bone regeneration in the study 

sockets. 

According to Ravi Bhujbal and Neelima Maliket al healing can be aided by the GF’s included 

within platelet-rich plasma (PRP), which has ability to shorten the postoperative recovery period. 

The primary goal of this study was determination of the function of PRP in socket healing, 

oedema, discomfort, and bone regeneration after extraction of impacted mandibular third molars. 

The findings suggested that wound healing and debridement could be improved.  Effectiveness 

of Platelet Rich plasma in healing of different types of wounds is reflected in a number of 

studies
[10-22]

.  

IMPLICATIONS-  

Bone regeneration is the desired outcome whenever there is formation of bony defect due to any 

surgical procedure such as Cystic enucleation and extraction of tooth. Simvastatin can be used as 

an osteoinductive agent for bone healing. It can also be used in immediate implant cases where 

faster and better bone healing is necessary for osseointegration.   

 

REFERENCES- 

1. Maruo K, Sato D, Machida T, Kasugai S. Effects of alpha-tricalcium phosphate 

containing simvastatin on alveolar ridge augmentation. J of Oral Tissue Eng 2010 Mar 

30;7(3):143-52. 



 

 

2. Checchi V, Savarino L, Montevecchi M, Felice P, Checchi L. Clinical-radiographic and 

histological evaluation of two hydroxyapatites in human extraction sockets: a pilot study. 

Int J Oral Maxillofac Surg.2011 May;40(5):526-32. 

3. Marx RE, Carlson ER, Eichstaedt RM, Schimmele SR, Strauss JE, Georgeff KR. Platelet-

rich plasma: Growth factor enhancement for bone grafts. Oral Surg Oral Med Oral Pathol 

Oral RadiolEndod.1998 Jun;85(6):638-46. 

4. Marx RE. Platelet-rich plasma: evidence to support its use. J Oral MaxillofacSurg.2004 

Apr;62(4):489-96. 

5. Mundy G, Garrett R, Harris S, Chan J, Chen D, Rossini G, Boyce B, Zhao M, Gutierrez 

GL. Stimulation of bone formation in vitro and in rodents by statins. Science.1999 Dec 

3;286 (5446):1946-9. 

6. Yamashita M, Otsuka F, Mukai T, Yamanaka R, Otani H, Matsumoto Y, Nakamura E, 

Takano M, Sada KE, Makino H. Simvastatin inhibits osteoclast differentiation induced 

by bone morphogenetic protein-2 and RANKL through regulating MAPK, AKT and Src 

signaling. RegulPept.2010 Jun 8;162(1-3):99-108. 

7. Sonobe M, Hattori K, Tomita N, Yoshikawa T, Aoki H, Takakura Y, Suguro T. 

Stimulatory effects of statins on bone marrow-derived mesenchymal stem cells. Study of 

a new therapeutic agent for fracture. Biomed Mater Eng.2005;15(4):261-7. 

8. Jadhav SB, Jain GK. Statins and osteoporosis: new role for old drugs. J Pharm 

Pharmacol.2006 Jan;58(1):3-18. 

9. Ayukawa Y, Yasukawa E, Moriyama Y, Ogino Y, Wada H, Atsuta I, Koyano K. Local 

application of statin promotes bone repair through the suppression of osteoclasts and the 

enhancement of osteoblasts at bone-healing sites in rats. Oral SurgOral Med Oral Pathol 

Oral RadiolEndod.2009 Mar;107(3):336-42. 

10. Dambhare, Ashish, Manohar Laxmanrao Bhongade, Prasad Dhadse V, Bhumika Sehdev, 

Kiran Kumar Ganji, Kaustubh Thakare, Hiroshi Murakami, Yoshihiko Sugita, Hatsuhiko 

Maeda, and Mohammad Khursheed Alam. “A Randomized Controlled Clinical Study of 

Autologous Platelet Rich Fibrin (PRF) in Combination with HA and Beta-TCP or HA 

and Beta-TCP Alone for Treatment of Furcation Defects.” JOURNAL OF HARD 

TISSUE BIOLOGY 28, no. 2 (2019): 185–90. https://doi.org/10.2485/jhtb.28.185. 

11. Chandanwale, Kshitija Ajay, Chandrashekhar C. Mahakalkar, Abhishek Keruappa 

Kothule, and Dhiraj Vashdev Khithani. “Management of Wounds of Peripheral Arterial 

Disease Using Platelet Rich Plasma.” JOURNAL OF EVOLUTION OF MEDICAL 

AND DENTAL SCIENCES-JEMDS 9, no. 31 (August 3, 2020): 2239–45. 

https://doi.org/10.14260/jemds/2020/486. 

12. Kochhal, Niharika, Rahul Thakur, and Vasant Gawande. “Clinical Evaluation of Partial 

Supraspinatus Tears Managed with Platelet Rich Plasma.” MEDICAL SCIENCE 24, no. 

103 (June 2020): 1295–1301. 

13. Thorat, Vaibhav, Imranali M. Khan, and Sakshi Gaikwad. “Platelet Rich Fibrin Matrix 

the Cost Effective Way to Treat Trophic Ulcer in Diabetes: A Pilot Study.” MEDICAL 

SCIENCE 24, no. 104 (August 2020): 2752–59. 

14. Gondivkar SM, Indurkar A, Degwekar S, Bhowate R. Evaluation of gustatory function in 

patients with diabetes mellitus type 2. Oral Surgery, Oral Medicine, Oral Pathology, Oral 

Radiology, and Endodontology. 2009 Dec 1;108(6):876-80. 

15. Prasad N, Bhatt M, Agarwal SK, Kohli HS, Gopalakrishnan N, Fernando E, Sahay M, 

Rajapurkar M, Chowdhary AR, Rathi M, Jeloka T. The adverse effect of COVID 

https://doi.org/10.2485/jhtb.28.185
https://doi.org/10.14260/jemds/2020/486


 

 

pandemic on the care of patients with kidney diseases in India. Kidney international 

reports. 2020 Sep 1;5(9):1545-50. 

16. Walia IS, Borle RM, Mehendiratta D, Yadav AO. Microbiology and antibiotic sensitivity 

of head and neck space infections of odontogenic origin. Journal of maxillofacial and oral 

surgery. 2014 Mar 1;13(1):16-21. 

17. Lohe VK, Degwekar SS, Bhowate RR, Kadu RP, Dangore SB. Evaluation of correlation 

of serum lipid profile in patients with oral cancer and precancer and its association with 

tobacco abuse. Journal of oral pathology & medicine. 2010 Feb;39(2):141-8. 

18. Korde S, Sridharan G, Gadbail A, Poornima V. Nitric oxide and oral cancer: A review. 

Oral oncology. 2012 Jun 1;48(6):475-83. 

19. Gadbail AR, Chaudhary M, Gawande M, Hande A, Sarode S, Tekade SA, Korde S, Zade 

P, Bhowate R, Borle R, Patil S. Oral squamous cell carcinoma in the background of oral 

submucous fibrosis is a distinct clinicopathological entity with better prognosis. Journal 

of Oral Pathology & Medicine. 2017 Jul;46(6):448-53. 

20. Gadre PK, Ramanojam S, Patankar A, Gadre KS. Nonvascularized bone grafting for 

mandibular reconstruction: myth or reality?. Journal of Craniofacial Surgery. 2011 Sep 

1;22(5):1727-35. 

21. Sorte K, Sune P, Bhake A, Shivkumar VB, Gangane N, Basak A. Quantitative 

assessment of DNA damage directly in lens epithelial cells from senile cataract patients. 

Molecular vision. 2011;17:1. 

22. Basak S, Rajurkar MN, Mallick SK. Detection of Blastocystis hominis: a controversial 

human pathogen. Parasitology research. 2014 Jan;113(1):261-5. 

 

 


