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    Abstract
Aim and Objectives: The aim of this prospective clinical study was to compare the efficacy of a combination of Platelet Rich Fibrin (PRF) and biograft- HT® with that of platelet rich fibrin alone in healing of impacted mandibular third molar sockets after surgical removal of the same. Objectives were to compare the post-operative pain, swelling, trismus, periodontal health distal to mandibular second molar, quality of bone healing at the mandibular third molar socket at various time intervals. Methodology : This was split mouth study where PRF and biograft- HT® was placed on one side of the third molar extraction socket and PRF alone was placed on the other side in 15 patients with bilaterally impacted 3rd molars. Results: There was no statistically significant difference seen in any of the parameters Conclusion: This study does not prove statistically significant improvement in the efficacy of combination of PRF with Biograft- HT® when compared to PRF alone. The addition of Biograft- HT® to PRF increases the cost of the treatment while PRF alone is cost effective as it is prepared with patient“s own blood. Hence, the addition of Biograft- HT® to PRF can”t be recommended based on our study alone.
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    Introduction


    Third molars are present in 90% of the population, with 33% having at least one impacted third molar. In most of the situations, it results in recurrent pericoronitis, caries to adjacent tooth, cyst, etc. Because of these, the surgical removal of the third molar is one of the most frequently performed procedures in oral and maxillofacial surgery.[bookmark: ft1][1] Socket healing is a highly co-ordinated sequence of biochemical, physiologic, cellular, and molecular responses involving numerous cell type growth factors, hormones, cytokines, and other proteins, which is directed toward restoring tissue integrity and functional capacity after injury.[bookmark: ft2][2] Third-molar socket provides a very good study model to assess the role of various biomaterials in healing. It is known that platelets play a crucial role not only in hemostasis but also in the wound-healing process.[bookmark: ft3][3] Platelet-rich growth factors as described by Choukroun et al.,[bookmark: ft4][4] a second-generation platelet concentrate, are very successful in stimulating bone regeneration and promote healing after the surgical removal of third-molar tooth. Alloplastic bone graft materials are believed to promote the healing of bone defects through osteoconduction. Several calcium phosphate biomaterials have been tested since the mid-1970s. The two types of calcium phosphate ceramics which have been used are hydroxyapatite (HA) and tricalcium phosphate.[bookmark: ft2][2] Biograft-HT® is a biphasic calcium phosphate consisting of HA and beta-tricalcium phosphate in the weight percentage ratio of approximately 60:40 that is biocompatible, nontoxic, resorbable, noninflammatory, bioactive and has the excellent osteoconductive ability. HA has a stoichiometry similar to natural bone and provides an osteoconductive scaffold in the bone regenerative process.[bookmark: ft5][5] There are several studies to assess the role of platelet-rich fibrin (PRF) in healing sockets as well as bony defects; similarly, there are studies to establish the role of alloplastic materials such as HA as well as Biograft-HT® in healing of bony defects in the oral cavity.[5-9] However, there is no single study that compares the efficacy of PRF with that of a combination of PRF with Biograft-HT® in third-molar healing sockets. We believed that there is a need to continuously look for newer biomaterials or combinations of existing alloplastic materials with autografts to find out any additional advantage and superiority exists in terms of healing. This study is an attempt in that direction. Hence, we felt that there is a need for a study to compare the efficacy of a combination of PRF and Biograft-HT® with that of PRF alone in impacted mandibular third-molar sockets.


    Methodology


    Fifteen individuals with the age group of 18–40 years who reported with bilateral impacted lower third molars were the study participants.The patients were selected as per the inclusion and exclusion criteria. This was a split-mouth study where the impacted lower third molars on either side were divided into two groups:


    
      	Group A – Those in which PRF in combination with Biograft-HT® was placed in the extraction socket


      	Group B – Those in which only PRF was placed into the extraction socket.

    


    In every patient, one side belonged to Group A, and the other belonged to Group B. In every odd patient, PRF in combination with Biograft-HT® was placed in the left socket, and PRF alone was placed in the right socket. In every even patient, PRF in combination with Biograft-HT® was placed in the right socket, and PRF alone was placed in the left socket. All the patients were informed about the study, and necessary consent was obtained. All necessary preoperative, intraoperative, and postoperative photographic records were maintained for these patients. Moreover, all treatments were performed on an outpatient basis. Both right and left impacted molars were treated by the same surgeon, with a time interval of minimum 30 days.


    Results


    Pain was more on the 1st postoperative day and is gradually reducing from the 1st postoperative day to 14th postoperative day for both the groups. However, the mean Visual Analog Scale (VAS) scores between the study groups did differ significantly, P < 0.5, P = 0.45, and P = 0.26 for day 1, 3, and 7, respectively [Table - 1]. The swelling measurements were obtained on the 1st, 3rd, 7th, and 14th postoperative days for both Group A and Group B in 15 patients. The swelling was more on the 1st postoperative day and is gradually reducing from the 1st postoperative day to 14th postoperative day in both the groups, but statistically insignificant (P > 0.5) [Table - 1]. The highest measurement was 114 mm in tragus to oral commissure and 99 mm when measured from the angle of mandible to lateral canthus of the eye. The interincisal opening was less on the 1st postoperative day and is gradually increasing from the 1st postoperative day to 14th postoperative day for both the groups. In both the groups, there was a statistically significant reduction in trismus from day 1 to day 7 as per the repeated measures of ANOVA at P < 0.001. However, there was no statistically significant difference in terms of trismus reduction between the two groups on postoperative day 1, but was significant on the 3rd and 7th postoperative day (P < 0.5) [Table - 1].
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        	Table 1: Comparision of mean pain score, swelling, trismus at different post-operative days
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    [Table - 2] depicts lamina dura scores and trabecular pattern scores and overall density is less on 8 weeks postoperative values and improved in 16 weeks postoperative values.
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        	Table 2: Comparison of bone-healing parameters among the study groups using the McNemar Test
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    Discussion


    The present study compares the clinical effectiveness of PRF in combination with Biograft-HT® with that of PRF alone. The values of pain was assessed at specific time intervals post operatively using VAS and there was significant decrease in pain in the socket placed with PRF similar to the study done by Ogundipe et al.[bookmark: ft1][1] According to the study done by Ogundipe et al.[bookmark: ft1][1] reduced swelling was noticed after the use of platelet rich concentrates in 3rd molar extraction socket. In our study, the swelling was more on 1st post-operative day and is gradually reducing from 1st post- operative day to 14th post – operative day in both the groups, but it was statistically insignificant (P>0.5). The method described by Ogundipe et al.[bookmark: ft1][1] for trismus reported reduced mouth opening after the use of platelet rich concentrates in 3rd molar extraction socket. In our study the interincisal opening was less on the 1st postoperative day and gradually increased from the 1st postoperative day to 14th postoperative day for both the groups. However, there was no statistically significant difference in terms of trismus reduction between the two groups. The fourth parameter was periodontal health. Probing depth was measured at specific time intervals, and after evaluating the values, the data obtained were not statistically significant. These results did not show a significant improvement in periodontal healing in both the sockets in Group A and Group B patients, in terms of probing depth and alveolar bone height in relation to the second molar, and the study results were seen by the similar to the study done by Pradeep et al.[bookmark: ft10][10] This can be attributed to significant slow-sustained release of key growth factors for at least 7–28 days, and growth factors play a vital role in increasing angiogenesis, vessel permeability, and acts as chemoattractant for neutrophils and fibroblasts.[bookmark: ft11][11]


    Conclusion


    Our study does not prove a statistically significant improvement in the efficacy of the combination of PRF with Biograft-HT® when compared to PRF alone. Further, the addition of Biograft-HT® to PRF increases the cost of the treatment while PRF alone is cost-effective as it is prepared with the patient's own blood.
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  Table 2: Comparison of bone-healing parameters among the study groups using the McNemar Test
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Parameters

Postoperative Day 1 Postoperative Day 3 _Postoperative Day 7

Mean (SD) P Mean(SD) P Mean (SD) P
Pain (Student’s paired t-test)
Group A 63(1.1) <05 41007 <05 17(13) <05
Group B 59(1.3) 37014) 15(1.5)
Swelling (from tragus to oral commissure measured in mm] (Student’s paired t-test)
Group A 1ML1(26) 088 107434 05 1025(23) 010
Group B [IRNERT) 107.0(37) 102.2(23)
Swelling (from lateral canthus to angle of mandible) (Student's paired t-test)
Group A 973(17) 100 943(20) 08 90I(17) 026
Group B 97.3(1.9) 9.2 (24) 91.4(25)
Trismus interincisal opening measured in mm) (Student’s paired t-test)
Group A 365019 010  386(15) 003 415016 003
Group B 372 (1.3) 395 (14) 415 (1.6)

QD- Standard deviation
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Time (weeks) ~Variables Lamina  Group A, Group B, P
Dura n (%) n (%)

8 Within nomal lmits~~ 2(133)  2(13.3) 015
Lamina dura 128000 7146.7)
substantiall thinned
Lamina dura 167 6140.0)
essentially absent

16 Within normal limits 0 (0.0) 0(0.0)

Lamina dura 1(67) 1(67)
substantiall thinned
Lamina dura 140933 14(933)

essentially absent
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