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Introduction: Periodontium is a specialized tissue that surrounds and supports the 

teeth. There is no specific age at which periodontitis would most likely start. The 

periodontal pocket provides ideal conditions for the proliferation of microorganisms 

and eliminating the local etiologic factors is of penultimate importance and can be 

achieved by periodontal therapy. But in certain cases, all the local factors cannot be 

eliminated via non-surgical therapy. Thus, many moderate to advanced cases are 

treated by surgically gaining access to the root surface. Debridement followed by 

scaling and root planing and then sutures are given to obtain adequate primary wound 

closure and stabilization of the tissues. But suturing takes time, risks infection, leaves 

scarring, necessitates technical expertise and understanding, and requires a second 

patient visit to have it removed. However, Autologous fibrin glue is a biological tissue 

adhesive that imitates the coagulation process's concluding phase. To close a wound 

without using sutures, autologous fibrin sealant can be employed. Its adhesive ability 

can seal the tissue well and can eliminate any potential gaps. Hence the aim of this 

study is to evaluate the potential use and efficiency of autologous fibrin glue in 

periodontal surgical procedures. 

 

 
Materials and Method: A prospective, split-mouth randomized clinical trial was 

conducted, with two groups, a control and an experimental group. Twenty individuals 

in total were chosen, with twenty control and twenty experimental quadrants. The 

mucoperiosteal flaps were approximated with sutures in the control group and with 

AFG in the experimental group following the completion of the OFD. 

 

 
Result: Autologous fibrin glue was superior to suture in terms of the stability 

following flap closure, post-operative healing, and post-operative pain of the patient. 

 

 

Conclusion: AFG can offer stable flap closure and is well-liked by patients for 

causing less pain. While the clinical benefits of FS were evident, more research is 

required before society may choose fibrin glue over suture. 

ABSTRACT 
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Periodontium is a specialized tissue that surrounds and supports the teeth. The 

periodontium supports the tooth, protects it against oral microflora, and makes the 

attachment of the tooth to the bone possible
1
. Periodontitis, an inflammatory condition 

of the teeth's supporting tissues brought on by particular microorganisms or groups of 

distinctive microorganisms, leads to the formation of periodontal pockets, gingival 

recession, or both, as well as the gradual destruction of the periodontal ligament and 

the alveolar bone.
2
. There is no specific age at which periodontitis would most likely 

start, and it is seen that the prevalence, severity, and extent of the disease increases 

steadily with age.
3
 Each patient has a different rate at which their periodontitis 

develops. The periodontal pocket provides ideal conditions for the proliferation of 

microorganisms. However, there is a chance for a subsequent damaging phase if it 

persists and keeps harbouring the disease-causing microbes. The illness can then need 

a lengthy course of treatment. As a result, the elimination of the periodontal pocket 

and the clearing of the subgingival infection are prioritized in the treatment of 

periodontitis.
4
 Elimination of local etiologic factors is of penultimate importance and 

can be achieved by periodontal therapy. 

Scaling alone is sufficient to remove plaque and calculus completely from enamel, 

leaving a smooth, clean surface. However, in certain cases all the local factors cannot 

be eliminated via non-surgical therapy due to a lack of access, poor vision, etc. Many 

moderate to advanced cases cannot be resolved without surgically gaining access to 

the root surface for root planing and reducing or eliminating pocket depth to allow the 

patient to remove biofilm.
5
 In such cases, open approach or surgical phase therapy is 

the method of choice as it provides adequate visibility and access to the underlying 

bone and root surface. The surgical stage of treatment is also known as phase II 

therapy. There are number of flaps that can be used and provide a better postoperative 

outcome in circumstances where surgical therapy may be required to increase 

accessibility for root planing or regenerative therapy.
5
 

Surgical techniques
5
 – 

(1) the root surface can be accessed more easily, allowing the specialist to get rid of 

all irritants; 
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(2) minimize or eliminate the depth of the pocket, allowing the patient to keep the root 

surfaces clean of biofilm.; and 

(3) to achieve a unified topography, remodels both soft and hard tissues. 

 

Debridement followed by scaling and root planing and then sutures are given to 

obtain adequate primary wound closure and stabilization of the tissues. 

Suturing is a frequent method used to achieve appropriate primary wound closure and 

tissue stabilization, but it takes time, risks infection, leaves scarring, necessitates 

technical expertise and understanding, and requires a second patient visit to have it 

removed.
2
 The monofilament type of suture alleviates the ―wicking effect‖ of braided 

sutures that may allow bacteria from the oral cavity to be drawn through the suture to 

the deeper areas of the wound.
5
 For the optimal postsurgical wound healing, it is 

important to establish a non-tension initial wound closure of different soft-tissue 

flaps.
5
 

The timing of suture removal is still more of an art than a science. Despite of one‟s 

best efforts, a degree of wound tension cannot always be avoided, and in  some 

situations, it may be clinically appropriate to support the healing wound with suture 

material that remains in place for two weeks or even longer.
6
 Rarely these sutures can 

carry significant tension, and when once removed there is the potential for leaving 

noticeable track marks
7
 („Cross hatching‟, „railroad tracks‟ or „fishbone scars‟). 

Suture marks are an inherent risk in surgical procedures and may require specific 

mention in the context of written consent. 

Adjuncts including tissue glues and adhesive strips can be used. Cosmetic surgery, 

general surgery, ophthalmic surgery, laryngology, neurological surgery, 

cardiovascular surgery, thoracic surgery, gynaecology, and urology are just a few 

medical specialties where FS is already used by doctors.
8
 These techniques armour us 

with many ways to avoid or minimize suture marks. 

Impaired blood vessel bleeding happens initially after tissue injury. A fibrin network 

fills the lesion space as a result of the ensuing coagulation process, serving as a 

natural adhesive that enables the wound's margins to be kept in unison. The network 

of fibrin may also function as a middle layer that promotes fibroblast adhesion and 

migration and proliferation. The fibrin degradation byproducts, activates 
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macrophages, which are the basic cell population for the course of regular repair, 

contributing with growth factors.
9
 

Exogenous fibrin mimics and amplifies the final physiological steps of the 

coagulation stage when it is utilized as a tissue adhesive.
9
 

Autologous fibrin glue is a biological tissue adhesive that imitates the coagulation 

process's concluding phase. It has been used to hold mucoperiosteal flaps and gingival 

grafts in place.
10,11

 To close a wound without using sutures, autologous fibrin sealant 

can be employed. Its adhesive ability seals tissue well and eliminates any potential 

gaps.
12

 

Hence the aim of this study is to evaluate the potential use and efficiency of 

autologous fibrin glue in periodontal surgical procedures. 
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  AIMS AND OBJECTIVES   

 

AIM 

 
 

To compare and assess the stability after flap closure, post-operative healing and post- 

operative pain of patient with autologous fibrin glue in one arch and with suture in 

another. 

 

 

OBJECTIVES 

 
 

To Evaluate the: 

 
i. Adhesion -- with Roll Test

12
 

ii. Pain assessment -- with the Visual analogue scale (VAS) McCaffery, Beebe et 

al. 1989
13

 

iii. Healing -- using Early Healing Index (EHI) by Wachtel et al
14
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Young et al (1940)
15

 used fibrin as an adhesive for the first time. He devised a 

method by which stumps can be held together with concentrated coagulated blood 

plasma. The method consisted simply in holding the cut stumps together and pouring 

round them plasma which has just been mixed with a little strong tissue-extract. In 

about 2 min., according to the age of the plasma and the strength of the extract, the 

plasma clotted to a firm jelly, which sticked to the nerves and held the stumps 

together. The plasma was freely permeable and during the subsequent days was 

dissolved away. 

 

Bartolucci et al (1982)
9
 investigated clinically the bioadhesive qualities of Tissucol® 

in periodontal surgery. In a pilot study they attempted to investigate clinically the 

bioadhesive qualities of Tissucol® in periodontal surgery. The biologic sealant, after 

its application, sets into a white, rubberlike mass in 20 to 30 seconds and is known to 

gain in strength in the course of the next 2 hours. The tissues sealed showed a 

negligible local inflammation at the 1-week, 2-week and 1-month postoperative 

observations. The biomechanical requirements were excellently met with the flap and 

the graft maintained in the desired positions. The healing process appeared faster than 

when sutures were used. 

 

Prato et al (1987)
10

 A fibrin-sealing system consisting of symmetrical flap and graft 

procedures versus silk sutures in a split-mouth clinical trial was tested in 51 patients. 

Clinical parameters and operative times were recorded and compared. In clinical use, 

the fibrin glue provided quick hemostasis and adequate tissue adhesion on the whole 

inner surface of grafts or flaps. Its use saved remarkable amounts of time and made it 

easier to fix tissues in difficult areas. The convenience of the fibrin glue was 

especially appreciated in pedicle flap procedures. 

 

 
Brennan et al (1991)

16
 Fibrin glue has been shown to be an effective topical 

haemostatic agent in numerous surgical procedures. The use of fibrin glue can be 

effective when conventional techniques have failed 6 or access is difficult. Its use may 
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reduce tissue ischaemia caused by sutures placed too close together and may avoid 

sutures cutting into parenchymatous organs. 

 

Kjaergard et al (1992)
17

 Autologous fibrin glue was used in 20 patients undergoing 

lung resection to reduce pulmonary air leaks and improve hemostasis. The fibrinogen 

in the glue was prepared by ethanol precipitation of plasma separated from 88 ml of 

the patient‟s blood. One part of fibrinogen concentrate was converted to solid fibrin 

by means of 0.3 parts of thrombin solution. The outcome was 6.4 ml of two- 

component fibrin glue. The preparation was performed in a closed system to ensure 

sterility, and was completed within 90 min. Pulmonary air leak decreased following 

sealing of the resection lines with autologous fibrin glue and the hemostasis was 

effective. No adverse effects were observed, and all cultures from the glue were 

negative. Autologous fibrin glue has the obvious advantages of safety from 

transmission of viral diseases and from immunological reactions. Therefore, they 

reported a new technique for preparing autologous fibrin glue with a high 

concentration of fibrinogen making it a safe and effective sealant of pulmonary air 

leak and hemostatic agent in thoracic surgery. 

 
 

Park et al (1993)
18

 studied the biochemical aspects of Autologous Fibrin Glue 

derived from Ammonium sulfate precipitation. The autologous fibrin glue (AFG) was 

produced from 30 human donors using the ammonium sulfate precipitation method, 

and a study of its biochemical composition was performed. The fibrinogen 

concentration ranged 13 to 57 mg/mL, the yield averaged 54.6%, and there was a 

direct relationship between the level of fibrinogen in plasma and AFG which had been 

made from the same donor's plasma. The results suggested that the quality of this 

category of AFG depends partially on the fibrinogen level of donor's plasma. 

 
 

Tawes et al (1994)
19

 conducted study with 36 patients undergoing aortic, 

thoracoabdominal, and thoracic surgery, as well as patch graft angioplasty cases. The 

object of the study was to evaluate the ease and efficacy of two methods of AFG 

production: preoperative donation and perioperative plasmapheresis. One of two 

methods was used with 36 patients over a l-year period: preoperative plasma donation 
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by the patient to produce autologous fibrin glue (26 patients), and intraoperative 

production of AFG from platelet-rich plasma (PRP) derived from pcrioperative 

plasmapheresis (10 patients) using the Plasma-Saver (Haemonetics Corporation, 

Braintree, Massachusetts). They concluded with AFG as a hemostasis agent that 

supports the safety, ease, and efficacy of both preoperative donation and perioperative 

production. Preoperatively donated AFG has a higher concentration of fibrinogen and 

acts more like an epoxy glue, whereas perioperatively produced AFG is less viscous 

but equally effective as an adjunct agent for controlling nonsuturable bleeding or 

oozing. 

 

 
Kjaergard et al (1994)

20
 did the study for factors influencing the strength of 

Autologous fibrin glue; fibrin concentration and reaction time with the commercial 

fibrin glue. Fibrin glue was prepared from citrated plasma of human donors by means 

of ethanol. The outcome was a fibrinogen concentrate with a mean concentration of 

43 mg/ml. The fibrinogen was converted to fibrin by the addition of 0.3 part of 

thrombin solution, 150 NIH U/ml, containing 100 mM calcium chloride. In a rat 

model full-thickness skin grafts were sealed with the glue, and the adhesive strength 

was measured at different fibrin concentrations, and after a variable reaction time, and 

compared to commercial fibrin glue (Tisseel®). The strength of ethanol-prepared glue 

was directly proportional to the fibrin concentration, and increased rapidly within the 

first minutes of the reaction time. The strength of the commercial glue could be 

obtained with autologous fibrin glue at the same fibrin concentration 

 

 
Siedentop et al (1995)

21
 described and evaluated an autologous fibrin tissue adhesive 

(AFTA) that uses a combination of ethanol and freezing to precipitate fibrinogen 

(AFTA-E). The bonding power of AFTA-E was compared with that of a conventional 

AFTA based on ammonium sulfate precipitation of fibrinogen (AFTA-A). In this 

study, Silastic, porcine dermis, and human dura mater blocks were bonded together 

for 10 and 30 minutes with AFTA-E or AFTA-A. The blocks were then separated and 

the bonding power was measured. The efficacy of AFTA-E was also evaluated after a 

24-hour refrigeration. The AFTA-E was shown statistically to bond stronger than the 

AFTA-A. In addition, it was found that the efficacy of AFTA-E was unchanged after 
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a 24-hour refrigeration. The improved AFTA, AFTA-E, is a superior alternative to the 

conventional AFTA-A. Furthermore, AFTA-E can be manufactured before surgery 

and stored, thus minimizing preparation time during surgery. 

 

Mintz et al (2001)
22

 Stated thrombin concentration directly influences the clotting 

time and is used to affect the working time of fibrin sealant. 

 

Thorn et al (2004)
23

 described a method for the preparation of autologous fibrin glue 

with platelet growth factors and reported its use with particulate cancellous bone in 

reconstructive maxillofacial surgery. The glue was prepared from platelet rich plasma 

which was separated from 200 ml of the patient‟s blood prior to the operation. Glue 

was used successfully with particulate bone grafts for reconstructive purposes within 

the oral and maxillofacial field. 

 

Alston et al (2008)
24

 conducted a study where they used fibrin sealant containing 

various fibrinogen concentrations (ranging from 15 to 60 mg/mL). It was applied to 

controlled renal incisions, and bleeding time and blood loss was measured. Bleeding 

from the wounds was also predicted using a mathematical model based on tensile 

strength and adhesion strength of the sealants. The sealants, when applied under 

controlled conditions, reduced the blood loss and bleeding time more effectively than 

controls (where no sealant, plasma, or the commercial product Tisseel (Baxter 

Healthcare Corp., Westlake Village, CA) was applied). 

 
Jathal et al (2008)

25
 reported two patients in whom flaps were closed using fibrin in 

the first patient and sutures in the second. The aim was to check the consequence of 

fibrin sealant as an alternative to sutures. There was a definite ease of usage on the 

part of clinician of the fibrin glue, while there was painless and early recovery of the 

glued area in the first patient as compared to the sutured area in the second patient. 

 
Panda et al (2009)

26
 stated autologous samples contain low concentration of 

fibrinogen than commercially prepared sealants. 
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Manimegalai et al (2010)
27

 evaluated the efficacy of fibrin adhesive sealant 

(Tisseel
®

), a human biological tissue adhesive, as compared to conventional suture 

placement in pocket elimination and mucogingival surgical procedures. The study 

sample consisted of 25 patients (10 male and 15 female patients), in the age group of 

25-40 years, with localized periodontitis in relation to the anterior region of the 

maxilla and mandible. They were divided into three surgical groups: Group I, Group 

II and Group III. Each of these groups was further divided into control and 

experimental groups. In all the control groups, the flaps/grafts were approximated 

with 4-0 black braided silk. In the experimental groups, the flaps/grafts were 

approximated with fibrin adhesive sealant (Tisseel®). The Fibrin Adhesive System 

showed superior results in all the parameters measured, i.e., hemostasis, fixation of 

tissues, reduction in plaque and gingival index and probing depth postoperatively. The 

results of this study indicated that periodontal surgery using FAS enhances various 

periodontal regenerative surgical procedures. 

 
 

Joshi et al (2011)
28

 Conducted a study to compare the efficacy of tissue glue 

placement after surgical removal of impacted mandibular third molars. Thirty patients 

with bilaterally impacted mandibular third molars were studied in this controlled 

clinical trial. One side closure after surgical removal of third molar was done with 

conventional sutures and other side with the glue. The data was analyzed and showed 

that postoperative bleeding with glue method was less significant than with suturing 

on the first and second day after surgery. There was no significant difference in the 

severity of pain between the two methods. So the study suggested that the efficacy of 

both, glue and suturing in wound closure were similar in the severity of pain, but use 

of glue showed better hemostasis. 

 
Pulikkotil et al (2013)

29
 The trial conducted which compared wound healing 

clinically, histologically and morphometrically after the use of fibrin sealant and 

sutures for periodontal flap closure. Ten patients were selected for this split-mouth 

randomized controlled clinical trial. On the test site fibrin sealant was applied for flap 

closure after periodontal flap surgery and on the control site sutures were used. 

Clinically wound healing was observed at 7, 14 and 21 days and biopsy was taken on 

the 8th day. At seventh day better healing was observed in fibrin sealant site. 
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Histologically mature epithelium and connective tissue formation was seen in fibrin 

sealant site with increased density of fibroblasts and mature collagen fibers. The 

suture site had a greater number of inflammatory cells and more number of blood 

vessels. Fibrin sealant can form a better alternative to sutures for periodontal flap 

surgery. 

 
Kouketsu et al (2016)

30
 evaluated autologous fibrin glue and polyglycolic acid sheets 

as oral surgical wound coverings after partial glossectomy. Polyglycolic acid (PGA) 

sheets and commercial fibrin glue are commonly used to cover open wound surfaces 

in oral surgery. They evaluated postoperative pain, scar contracture, ingestion, tongue 

dyskinesia, and postoperative bleeding in 24 patients who underwent partial 

glossectomy plus the application of a PGA sheet and an autologous fibrin glue 

covering (autologous group) versus 11 patients in whom a PGA sheet and commercial 

fibrin glue were used (allogeneic group). The evaluated clinical measures were nearly 

identical in both groups. Remarkable wound surface granulation was recognized in 

two cases in the autologous group. Coagulation and adhesion of the autologous fibrin 

glue were equivalent to those of conventional therapy with a PGA sheet and 

commercial fibrin glue. Thus, results showed that covering wounds with autologous 

fibrin glue and PGA sheets may help avoid the risks of viral infection and allergic 

reaction in partial glossectomy cases. 

 

Alamdari et al (2017)
31

 compared the safety, operating time, postoperative ocular 

signs, symptoms, overall patient satisfaction, complications rate and recurrence rate of 

autologous fibrin glue (AFG) and nylon suturing (NS) for attaching conjunctival 

autografts in pterygium surgery. Study was performed among 120 patients (120 eyes) 

with primary pterygium. Superior conjunctival autograft was harvested and 

transferred on to bare sclera after pterygium excision. For attaching the autograft, 

AFG and NS were used. All conjunctival autografts in both groups were successfully 

attached. The average operating time for the AFG group was significantly shorter. 

Postoperative symptoms were fewer for the AFG group than the suture group. After 

12 months of follow-up, no recurrence was reported for the AFG group, but 8.3% of 

patients experienced recurrence in the NS group. 
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Uslu et al (2019)
32

 conducted the study aiming to minimize the complications that 

can be seen in the donor area after free gingival graft operation with „autologous 

fibrin glue‟(AFG) application. In FGG patient, AFG application to the palatal region 

was planned in order to minimize the complications that may be seen in the donor 

area after the operation. Wound healing was assessed with clinical parameters at 3, 7, 

14 days and 1 month postoperatively. Wound healing was achieved without any 

complications. It was seen that the use of AFG in palatal wound healing, reduced 

post-operative complications and accelerated the healing process. 

 

Dave et al (2020)
12

 reported the use of an autologous fibrin glue in two cases. At the 

end of periodontal flap surgery, the flaps were closed with sutures in two papillae and 

fibrin glue in other two papillae in both cases. The papillae closed with fibrin glue 

showed better healing and good stability after flap closure. 

 
Kızıltoprak et al (2020)

33
 compared the effects of AFG and i-PRF on palatal wound 

healing and postoperative discomfort. Thirty-six patients in need of FGG were 

divided into three groups. AFG (n = 12) or i-PRF (n = 12) was applied and compared 

with control group (n = 12). Wound healing with H2O2 test, VAS, MSS, and LTH 

index were evaluated. Epithelialization was higher in the test groups on the 14th day 

than the control group. MSS scores at the 14th day and 1st month were lower in the 

AFG group than the control and the i-PRF group (p < 0.05). In the AFG group, LTH 

levels at the 3rd,7th, and 14th days and 1 month were higher than control and i-PRF 

groups. VAS scores of the AFG group were lower than the control and i-PRF groups 

at the 7th day. Bleeding was lower in the test groups than in the control group. AFG 

and i-PRF have positive effects on the healing process by accelerating wound healing 

and reducing postoperative morbidity. AFG had superior properties in wound healing 

compared with i-PRF. 

 
Soundarajan et al (2021)

34
 assessed the post operative healing and stability of flap 

closure using autologous fibrin glue when compared to silk suture. Thirty subjects 

with moderate to severe periodontitis who requires periodontal flap surgery involving 
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at least four adjacent teeth, as determined by clinical criteria (i.e., probing depth of 5 

mm and bone loss on radiograph of 50%), between 20 and 50 years of age of both 

sexes, and showing adequate oral hygiene before surgical therapy were included in 

the study. Autologous fibrin glue was prepared. The surgical area to be treated was 

randomly selected into two areas, Group A: Two papilla were secured with sutures (3-

0 silk) after surgery; Group B: Two papilla were secured with autologous fibrin glue 

after surgery. Parameters assessed & tests performed - The roll test for flap closure 

stability was used to verify the flap's adhesion. The postoperative healing was 

evaluated using the simplified healing index. 

 

Narendran et al (2021)
35

 evaluated the effectiveness of autologous platelet- rich 

fibrin as an adjunct to scaling and root planning in moderate periodontal pockets. The 

split mouth study involved 32 sites from 16 patients. Baseline parameters were 

recorded followed by complete full- mouth SRP. The test and control sites were 

randomly selected and autologous PRF was placed in the test site and other site served 

as control. Clinical parameters were recorded at baseline, 60 days, and 90 days. No 

statistical significance was found at baseline in probing depth (PD) and clinical 

attachment level (CAL). A statistically significant difference in test sites was found in 

terms of reduction in probing depth (PD) and clinical attachment gain (CAG) 

compared to the control sites at the end of the study period. This study emphasized a 

statistically significant improvement in pocket depth reduction and CAL gain when 

PRF was used as an adjunct to SRP in moderate periodontal pockets. 

 

Mounsif et al (2022)
36

 assessed the effectiveness of fibrin sealant compared to 

sutures in periodontal surgery. They screened five electronic databases (PubMed, 

Scopus, EBSCO, Cochrane and Web of Science) from initiation to January 2021 for 

randomized controlled trials (RCTs) comparing fibrin sealant to sutures in periodontal 

surgery using the search equation: (Periodont* OR Periodontitis) AND (―fibrin tissue 

adhesive‖ OR ―fibrin glue‖ OR ―fibrin sealant‖ OR ―fibrin sealant system‖ OR ―fibrin 

adhesive system‖ OR ―fibrin fibronectin sealant system‖). Quality assessment of the 

included studies was performed using the revised tool to assess risk of bias in 

randomized trials. The level of evidence was evaluated using the GRADE tool. A 
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total of 240 publications were found as search results in the screened databases. Four 

RCTs were included in this systematic review based on predetermined inclusion 

criteria. All the RCTs, compared fibrin sealant to sutures in periodontal surgery. The 

sample size included 101 patients. The overall risk of bias in this systematic review 

was at high risk in 75% of the studies, while 25% of the studies raised some concerns. 

The level of evidence evaluated using GRADE tool was very low. The systematic 

review indicated a low level of evidence of the use of fibrin sealant as an alternative 

to sutures in periodontal practice. 

 

 
Bozkurt et al (2022)

37
 evaluated the effect of platelet-rich fibrin (PRF), concentrated 

growth factors (CGF), and autologous fibrin glue (AFG) application on early wound 

healing after gingivectomy and gingivoplasty operations. In this split-mouth study, 

gingivectomy and gingivoplasty surgery were performed on 19 patients. The 

postoperative PRF, CGF, and AFG applied areas were compared with the control 

regions. On days 0, 7, 14, and 28, the surgical area was stained with a plaque- 

disclosing agent and evaluated in the ImageJ program. Wound healing was evaluated. 

The amount of staining at days 7 and 14 was found to be significantly higher in the 

control group than in the test groups, but there was no difference between the test 

groups. LTH index values of the control group at days 7, 14, and 28 were found to be 

significantly lower than the test groups. It was observed that the use of platelet 

concentrates at day 7 reduced postoperative early pain. After gingivectomy and 

gingivoplasty operations, PRF, CGF, and AFG application were found to have 

positive effects on wound healing. 
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Place of the study where it is conducted 
 

 

Clinical study was carried out in the Department of Periodontology, Babu Banarasi 

Das Collage of Dental Sciences (BBDCODS), Lucknow India. Ethical clearance was 

obtained from the ethical committee of BBDCODS (IEC 10); patients fulfilling the 

following inclusion and exclusion criteria were selected from the OPD of the 

Periodontology Department of BBDCODS. 

 
STUDY DESIGN 

 

 

A prospective, split-mouth randomized clinical trial was conducted, with two 

groups: 

 
 A control group/OFD group with conventional suturing, 

 Experimental group /OFD group with Fibrin glue 

 

1. Control   group/OFD group with conventional suturing: Open flap 

debridement procedure with flap approximation using sutures. 

2. Experimental group /OFD group with Fibrin glue: Open flap debridement 

procedure with flap approximation using fibrin glue. 

 

 

Study subjects 
 

 

Systemically healthy individuals based on the inclusion and exclusion criteria were 

selected. 

 

 
 

Study sample size 
 

 

Number of patients = 20 (Split- mouth method) 

A total of 40 quadrants. 
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SUBJECT SELECTION 
 

 

Eligibility criteria: 
 

 

Patients will be selected based upon the following inclusion and exclusion criteria. 

 
 

 Inclusion criteria: 

 

1. Age 25-60 years 

 
 

2. Bleeding on probing present 

 
 

3. Probing depth >5 mm 

 
 

4. Radiographic crestal bone loss present 

 
 

5. CAL of >2 mm 

 
 

6. Patients fulfilling ASA physical status classification 

system criteria 

 

 
 

 Exclusion criteria: 

 

1. Immunodeficiency disease 

 
 

2. Uncontrolled systemic diseases 

 
 

3. Pregnant and lactating females 
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Materials 
 

 

Material and equipment used in this study are – 

 
 

Armamentarium for Diagnosis and Pre-clinical Assessment 
 

 

 Mouth mirror 

 Tweezers 

 Explorer 

 Hu-Friedy‘s UNC 15 Graduated periodontal probe 

 
Armamentarium for procedure 

 

 

 BP Handle 

 Blade- 12 no., 15 no. 

 Periosteal elevator 

 Crane Kaplan 

 Curettes 

 Castro Viejo Scissors 

 Castro Viejo Needle Holder 

 Scissor 

 Mixing Spatula 

 Kidney Tray 

 Betadine 

 Saline 

 Photographic Mirror (Occlusal, Buccal) 

 Centrifuge Machine (SSU Model Name/Number: SSU-173) 

 Sterile sodium citrate containing vacutainers 

 Sterile test tubes 

 Protamine sulfate 10 mg/ml 

 Calcium chloride- 0.025 mmol/l 

 Suture 

 Coe Pak 



PLATE NO. 1 

 

 

 
 

 

 

 

 

 

Figure 1: Armamentarium for Open Flap Debridement 

SURGICAL ARMAMENTARIUM 



PLATE NO. 2 

 

 

 
 

 

Figure 2: Armamentarium for Fibrin Glue Preparation 
 

 

 

Figure 3: Protamine Sulphate and Calcium Chloride 

AFG PREPARATION ARMAMENTARIUM 
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INITIAL THERAPY 
 

All 20 patients (11 males and 9 females), following an initial examination, diagnosis 

and treatment planning were subjected to phase-I therapy which consisted of full 

mouth scaling and root debridement using hand and ultrasonic instruments. Detailed 

oral hygiene instructions were given to all the patients. Patients were kept on regular 

follow-up. Oral hygiene instructions were reinforced on every follow-up appointment 

until every patient maintained a good oral hygiene. 

 

 
CLINICAL PARAMETERS AT BASELINE 

 

 

 

Upon completion of the initial phase of therapy and confirming the suitability of the 

sites for the study, the randomization was done. In this study, the quadrants for OFD 

were randomly assigned to one of the two different study groups (OFD with 

conventional suturing or OFD with fibrin glue). After randomization PPD and CAL 

were evaluated at baseline using Hu-friedy’s UNC-15 graduated periodontal probe 

and were recorded to the nearest millimeters. All the 6 sites (mesio-buccal, mid- 

buccal, disto-buccal, mesio-lingual, mid-lingual, disto-lingual) per tooth were 

examined for PPD and CAL. 
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METHODOLOGY 
 

 

 

A split-mouth, randomized, prospective study was conducted in the Department of 

Periodontology of Babu Banarasi Das College of Dental Sciences (BBDCODS). 20 

Patients were included in the study based upon the inclusion and exclusion criteria. 

Informed consent was taken prior to the treatment. Patients were randomly divided 

into: 

The control group - 20 sites, and 

The experimental group – 20 sites. 

Pre-operative evaluation of bleeding on probing, probing depth, radiographic crestal 

bone loss, CAL was recorded. 

 
 

SURGICAL PROCEDURE 
 

 

 

 

Pre-operative mouth rinsing with 5 ml of betadine 2% gargle mint diluted with water 

was done to reduce the bacterial load. Throughout the surgical procedure, asepsis was 

maintained. Area subjected to surgery was anaesthetized by nerve block/local 

infiltration depending on the site using 2% lignocaine containing adrenaline at a 

concentration of 1:200,000, Lignox


 2% A, Indoco Remedies Ltd. Using a #15 Bard 

Parker blade, intra-crevicular incisions were made on the facial and palatal/lingual 

aspects of the operative area, extending all the way to the crest of the alveolar bone. 

On both the palatal/lingual and facial sides, incisions were extended to one tooth 

mesial and one tooth distal to the area of interest. Full-thickness flaps on the 

facial and lingual aspects were raised using a periosteal elevator. A thorough 
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debridement was carried out using the hand instruments after the flaps had been 

adequately reflected. 

 
 

In Control Group, after thorough debridement using hand instruments the flaps were 

repositioned and sutured to achieve a primary soft tissue closure with non-resorbable 

3-0 silk sutures (Ethicon, Johnson and Johnson, Somerville, NJ, USA) utilizing figure 

of eight suture technique. 

 
In Experimental Group, immediately after the complete debridement AFG was 

prepared. 

Method of preparation of Autologous Fibrin Glue:
36

 

 
10 ml of patient's blood was withdrawn and collected in sterile sodium citrate 

containing vacutainers (Becton, Dickinson and Company) for autologous fibrin glue 

preparation and was immediately centrifuged at 3000 rpm for 10 minutes (FIGURE 

4). The vacutainer comprised Red Blood Cells at the bottom fraction, Platelet-Rich 

Plasma in the middle, and Platelet-Poor Plasma at the top (FIGURE 5). A sterile 

syringe was used to aspirate the platelet-poor and platelet-rich plasma, which was 

then transferred in a separate tube without an anticoagulant. RBC portion at the 

bottom was discarded (FIGURE 6). Protamine sulphate 10 mg/ml was added to 

platelet-rich and platelet-poor plasma in order to precipitate the most fibrinogen 

possible. The test tube was then centrifuged for five minutes at 1000 rpm. The 

centrifuged tube constituted bottom layer of fibrinogen precipitate and a top layer of 

serum with autologous thrombin (FIGURE 7). The top serum was discarded, but 0.5 

ml of it was kept in the test tube to dilute out the fibrinogen precipitate (FIGURE 8). 

This preparation was then aspirated into a different syringe along with the Calcium 

chloride-0.025 mmol/l in another syringe (FIGURE 9). Both the solutions were then 

administered equally under the flaps and were subjected to digital pressure for two to 

three minutes (FIGURE 10). 



 

 

 
 
 

FIGURE 4: Blood withdrawal from the median antecubital vein 
 
 

 
FIGURE 5: Vacutainers comprising of RBC at bottom, Platelet Rich 

Plasma in middle and Platelet Poor Plasma at top 

 

 

 

PLATE NO. 3 

METHOD OF PREPARATION OF AUTOLOGOUS 

FIBRIN GLUE 



 

 

  

FIGURE 6: Platelet Poor and Platelet Rich Plasma in a tube 

without anticoagulant 

 
 

FIGURE 7: Fibrinogen precipitate in serum 
 

PLATE NO. 4 



PLATE NO. 5 

 

 

 
 

 

FIGURE 8: Fibrinogen precipitate diluted with serum 
 

 

 

 

 
 

FIGURE 9: Two syringes containing diluted fibrinogen and calcium 

chloride, respectively 



PLATE NO. 6 

 

 

 

 

 

 

 

 

 

 

 
 
 

FIGURE 10: Diluted fibrinogen and calcium chloride being 

administered under flaps 



  MATERIAL AND METHODOLOGY   

21 

 

 

 

After fifteen minutes, a Roll Test was conducted to assess the stability of the flap 

closure. 

Roll test was checked by placing the side of the periodontal probe at the base of each 

papilla, probe was rolled in an apical direction, and the movement of the papilla was 

evaluated. 

SCORE CRITERIA 

Score 1 Barely visible movement of the papilla 

Score 2 Clearly visible movement but no retraction of the 

papilla 

Score 3 Clearly visible movement with retraction of the papilla 

 

Post-surgery, the surgical area was protected and covered with the periodontal 

dressing (COE PACKTM GC America Inc. Illinois, USA). Each patient was kept 

under an antibiotic, analgesic coverage for 5-days. 

Periodontal dressing and sutures (in control group) were removed 1-week post- 

surgery. Povidone-iodine solution was then used to carefully clean the surgical 

wound. Each patient was encouraged to begin mechanical oral hygiene, which entails 

using a soft toothbrush and the Charter‘s technique to brush their teeth gently, and to 

refrain from utilizing any kind of interdental cleaning tools in the surgically treated 

area for four weeks after the procedure. 
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One-week post-operatively the Early Healing Index by Wachtel et al was recorded. 

 

Early Healing Index (EHI) by Wachtel et al: - 

 
Postoperative healing was assessed by the EHI differentiating between 5 different 

degrees: 

 

SCORE CRITERIA 

Score 1 Complete flap closure – no fibrin line 

in the interproximal area 

Score 2 Complete flap closure – fine fibrin 

line in the interproximal area 

Score 3 Complete flap closure – fibrin clot in 

the interproximal area 

Score 4 Incomplete flap closure – partial 

necrosis of the interproximal tissue 

Score 5 Incomplete flap closure – complete 

necrosis of the interproximal tissue 

 

Pain assessment was done with Visual Analogue Scale (VAS) 

McCaffery, Beebe et al. 1989: - 

 
Patient was asked to indicate the intensity of pain over the past 24 hours on a scale of 
0 (no pain) to 10 (worst pain imaginable) 

 

 

Recall appointments were scheduled for re-evaluation at 14 days, 21 days and 6 

weeks interval from the day of surgery to assess the healing and flap stability. 

Postoperative care also included the reinforcement of oral hygiene instructions at each 

appointment. 



PLATE NO. 7 

 

 

 

 

 

Figure 11(i): Pre-Operative Probing Pocket Depth 

 

Figure 11(ii): Reflection of the Mucoperiosteal flap 

CONTROL GROUP 



PLATE NO. 8 

 

 

 

 
 

Figure 11(iii): Intraoperative View 
 

 
 

Figure 11(iv): Flap approximated with Sutures 



PLATE NO. 9 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11(v): Periodontal Dressing 



PLATE NO. 10 

 

 

 

 
 

Figure 11(vi): 1 Week Follow Up 
 

 
 

Figure 11(vii): 2 Week Follow Up 



 

 

 
 

Figure 11(viii): 3 Week Follow Up 
 

 
 

Figure 11(ix): 6 Week Follow Up 
 

PLATE NO. 11 



 

 

 
 

 

 

 
 

 

 

 

 

 

 

Figure 12(i): Pre-Operative Probing Pocket Depth Measurement 
 

 

PLATE NO. 12 

EXPERIMENTAL GROUP 



 

 

 

 

 

 
 
 

Figure 12(ii): Reflection of the Mucoperiosteal flap 
 

 
 

 
Figure 12(iii): Intraoperative View 

 

 

 

PLATE NO. 13 



PLATE NO. 14 

 

 

 

 

 

 

 
 

Figure 12(iv): Flap approximated with Autologous Fibrin glue 
 
 

 

Figure 12(v): Periodontal Dressing 



PLATE NO. 15 

 

 

 

 

 

 
 

Figure 12(vi): 1 week Follow Up 
 

 

 
 

Figure 12(vii): 2 Week Follow Up 



 

 

 

 

 

 

 

 
 

 

Figure 12(viii): 3 Week Follow up 
 

 

 

 
 

 

Figure 12(ix): 6 Week Follow Up 
 

 

 

 

 

PLATE NO. 16 
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The present concurrent parallel study design, was conducted to evaluate and also to 

compare and assess the stability after periodontal flap closure, post-operative healing 

and post-operative pain of patient with one quadrant gingiva approximated with 

suture and other with the Autologous Fibrin Glue. Subjects were broadly divided into 

two groups, Control group and the experimental group. Control group comprised of 

10 subjects i.e., 20 quadrants where sutures were placed. Experimental group 

comprised of 10 subjects i.e., 20 quadrants where gingiva was approximated with the 

Autologous Fibrin Glue. 

Adhesion with the Roll Test, Pain with the Visual analogue scale (VAS), and healing 

with the Early Healing Index (EHI) by Wachtel et al was evaluated. 

 

Table 1: Comparative evaluation of Roll test between groups 
 

 
 

 Control 

Group 

Experimental 

Group 

Total Chi 

square 

statistic 

df P value 

Score 3 (15.0%) 7 (35.0%) 10    

1   (25.0%)    

Score 17 (85.0%) 13 (65.0%) 30    

2   (75.0%)    

    2.133 1 0.144 

Score 0 (0.0%) 0 (0.0%) 0 (0.0%)    

3       

Total 20 (50.0) 20 (50.0) 40 (100.0)    

P value < 0.05 

 

 
On assessing between the groups for Roll test, Control group demonstrated 17 (85%) 

of its cases to have Score 2 and the remaining 3 (15%) categorized as Score 1. On the 

other hand, Experimental group also showed majority of its participants 13 (65%) 
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categorizing into Score 2 and the remaining 7 (35%) in Score 1. The difference 

between the two groups was not statistically significant at p=0.144 as seen in Table 1 

and Graph 1. None of the cases displayed Score 3 for Roll test in both groups. Since 

score 1 stands better than score 2 in terms of the movement and retraction of the 

papilla. It is seen that the stability of flap after periodontal flap closure in 

experimental group is better than the control group as depicted by the statistical data 

regarding Roll Test. 

 

 
Graph 1: Comparative evaluation of Roll test between groups 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
0 

Score1 Score 2 Score 3 

Control group 15 85 0 

Experimental group 35 65 0 
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Table 2: Comparative evaluation of Healing Index between groups 
 

 
 

 
Control 

Group 

Experimental 

Group 

 

Total 
Chi square 

test 

 

df 

 

P value 

Score 1 0 (0.0%) 5 (25.0%) 5 (12.5%)  

 

 

 

 

 

 
6.982 

 

 

 

 

 

 

 
3 

 

 

 

 

 

 

 
0.072 

Score 2 12 
(60.0%) 

10 (50.0%) 22 (55.0%) 

Score 3 4 
(20.0%) 

4 (20.0%) 8 (20.0%) 

Score 4 4 
(20.0%) 

1 (5.0%) 5 (12.5%) 

Score 5 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Total    

P value < 0.05 

 

 
Post operative healing as assessed by EHI, showed Complete flap closure with no 

fibrin line in the interproximal area (Score 1) in 5(25%) cases of Experimental group 

while none in the control group. Hence, as depicted by the statistical data regarding 

healing, better healing was noted in the experimental group as compared to the control 

group. Comparing the score 4 in both the groups, experimental group proved to show 

better results. But this was not statistically significant as seen in Table 2 and Graph 2. 
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Graph 2: Comparative evaluation of Healing Index between groups 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

0 
Score1 Score 2 Score 3 Score 4 Score 5 

Control group 0 60 20 20 0 

Experimental group 25 50 20 5 0 
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Table 3: Comparative assessment of VAS between groups 
 

 
 Control 

Group 

Experimental 

Group 

Student ‘t’ 

statistic 

df P value 

N 20 20  

 

 

 

3.953 

 

 

 

 

38 

 

 

 

 

0.000 

Mean 4.7000 3.7500 

St. 
Deviation 

.65695 .85070 

Std. Error 

Mean 

.14690 .19022 

P value < 0.05 

 

 
Pain as evaluated by VAS showed significant differences between the groups. 

Experimental group had a lesser mean for pain, 3.7500 + .85070 as compared to 

4.7000 s .65695 of the control group as seen in Table 3 and Graph 3. The difference is 

statistically significant. 

Graph 3: Comparative assessment of VAS between groups 
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This clinical study was designed to do a comparative evaluation of autologous fibrin 

glue with conventional suturing for periodontal flap closure. 

After debridement of the pathological pocket the flaps are approximated with the 

sutures to obtain adequate primary wound closure and stabilization of the tissues. But 

it can be time consuming and may get infected, with the scarring and also demands 

technical expertise, knowledge, and a further patient visit for its removal. Wicking 

effect of braided sutures, can cause bacteria from the oral cavity to be carried through 

the suture and into the deeper parts of the lesion. 

Sometimes wound tension cannot be avoided, and sutures if removed, there is a high 

possibility of leaving noticeable track traces, so to support the healing, wound with 

the suture material has left in place for two weeks or even longer. This in turn makes 

the patient anxious at times. 

Other disadvantages of suture are it can be time consuming and also need to re-grasp 

and position the needle after each throw.
38

 Suture hypersensitivity resulting from an 

exaggerated immunologic response to the suture material serving as an external 

antigen has also been reported.
39

 

Whereas advantages of Fibrin Glue over suture are it is easy to apply, has decreased 

tissue reactivity compared to sutures and is also an excellent hemostatic and sealant. 

So, in order to overcome the limitations of sutures, flap approximation via Autologous 

Fibrin Glue came into light. Conventional suturing provides only a marginal fixation, 

while the fibrin-sealing system makes the tissue adhere on its whole surface
10

. 

Several studies have demonstrated the usefulness of a fibrin adhesive system (FAS) in 

many surgical fields
40-43

 

The fibrinogen precipitate solution and calcium chloride are two solutions that, when 

combined in an equal volume, replicate the last stage of the coagulation cascade and 

are used in the flap approximation. First solution contains Calcium chloride whilst the 

second solution consisted of fibrinogen with some plasma proteins and possibly the 

factor XIII i.e., the Fibrin-Stabilizing Factor. 

Calcium chloride is used to reconstitute thrombin, and Ca
2+

 ions are necessary for 

turning fibrinogen into fibrin
44

. Platelets are activated by thrombin and get caught in 



DISCUSSION 

29 

 

 

 

the fibrin mesh. Collagen and fibrin in the area bind to platelet receptors and help the 

clot become more stable
45

. It not only breaks down fibrinogen to produce fibrin, but 

also activates factor XIII to factor XIIIa, which in turn catalyses the cross-linking of 

fibrin polymers to a covalently bound fibrin clot, improving the clot's stability and 

elasticity
46

. Factor XIII plays an important role in the regulation of coagulation and 

fibrinolysis by cross-linking the developing fibrin clot
44,47.

 Factor XIII has been found 

to significantly contribute to clot stability, as evidenced by the fact that clots made 

with factor XIII-deficient plasma only have 20% of normal stability
48

. AFG‘s tensile 

strength and adhesive properties are proportional to its concentration of fibrinogen
20

. 

 

 

Figure 13
46

: Mode of action of Fibrin Sealant 

 

Therefore, mixing the two components results in the conversion of fibrinogen to fibrin 

by thrombin with calcium present, thereby initiating clotting and rapid solidification 

of the mixture. The clot material is eventually lysed and absorbed as the wound 

heals
49

. 

This study was then done to compare and assess the stability after flap closure, post- 

operative healing and post-operative pain of patient with flaps being approximated by 

autologous fibrin glue and with the suture. 

Manimegalai
24

 compared the efficacy of fibrin adhesive sealant (Tisseel), with the 

conventional suture placed in pocket elimination and mucogingival surgical 
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procedures. Clinical parameters were taken pre-operatively, operatively and post- 

operatively on the 1
st
, 2

nd
, 3

rd
, 7

th
, and 10

th
, day. The Fibrin Adhesive System (FAS) 

showed superior results as compared to conventional suturing in all the parameters 

measured, i.e., hemostasis, fixation of tissues, reduction in plaque and gingival index 

and probing depth postoperatively. Their results revealed that the Tisseel mixture 

adhered the tissues. The remaining Tisseel mixture was stable for the next 4 hours, 

which allowed its use for the same or on different patients. In our study, autologous 

glue was employed to approximate the flap instead of commercial adhesive, 

increasing patient body acceptability. In contrast to the studies mentioned above, AFG 

has the drawback that any remaining concoction cannot be utilised on another patient. 

Joshi
25

 et al compared the efficacy of cyanoacrylate (tissue glue) placement after 

surgical removal of impacted mandibular third molars. One side closure was done 

with conventional sutures and other side with the cyanoacrylate. Postoperative 

bleeding with cyanoacrylate method was less significant than with suturing on the 

first and second day after surgery. There was no significant difference in the severity 

of pain between the two methods. The study suggested that the efficacy of both, 

cyanoacrylate and suturing in wound closure were similar in the severity of pain, but 

use of cyanoacrylate as a tissue glue showed better hemostasis. In contrast, the AFG 

Group's patients reported less pain during our study. However, cyanoacrylates have a 

number of drawbacks when compared to fibrin, including their toxicity and rigidity.
1
 

Pulikkotil
26

 et al conducted a trial comparing wound healing clinically, histologically 

and morphometrically after the use of fibrin sealant and sutures for periodontal flap 

closure. Clinically wound healing was observed at 7, 14 and 21 days and biopsy was 

taken on the 8th day. At seventh day better healing was observed in fibrin sealant site. 

Histologically mature epithelium and connective tissue formation was seen in fibrin 

sealant site with increased density of fibroblasts and mature collagen fibers. The 

suture site had a greater number of inflammatory cells and a greater number of blood 

vessels. Fibrin sealant can therefore be a more advantageous option and an efficient 

way to restore tissues following periodontal surgery. 

Prato
10

 et al conducted a study on fifty-one patients, aged 9 to 63 years, 22 males and 

29 females, symmetrical flap or graft procedures, were selected for the study over a 

period of 3 years. On one side (control side), chosen on a random basis, Ethicon 4-0 
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silk sutures were used; on the other side (test side) the fibrin glue (Tissucol kit) was 

employed. In each case it was observed that bleeding subsided definitely more 

quickly after the application of Tissucol than after suturing. In only one case, bleeding 

persisted a minute more after suturing. Slight discomfort on removal of the sutures 

was noticed by the patients. AFG is more biocompatible than the commercially 

available fibrin sealant, and it was found in our study as well that bleeding stopped 

more quickly following AFG application than after suturing. 

Jathal
22

 et al reported two patients in whom flaps were closed using fibrin in the first 

patient and sutures in the second. They aimed to check the consequence of fibrin 

sealant as an alternative to sutures. There was a definite ease of usage on the part of 

clinician of the fibrin glue, while there was painless and early recovery of the glued 

area in the first patient as compared to the sutured area in the second patient. From the 

perspective of our study, using AFG was undoubtedly simpler than approximation 

using several sutures. 

Soundarajan
32

 et al assessed the post operative healing and stability of flap closure 

using autologous fibrin glue when compared to silk suture. He chose thirty subjects 

with moderate to severe periodontitis who required periodontal flap surgery involving 

at least four adjacent teeth. Autologous fibrin glue was prepared. The surgical area to 

be treated was randomly selected into two areas, Group A: Two papilla were secured 

with sutures (3-0 silk) after surgery; Group B: Two papilla were secured with 

autologous fibrin glue after surgery. Parameters were assessed & tests were 

performed. At 1 week follow up, better healing in autologous fibrin glue group was 

seen. Whereas, the inter group comparisons of Roll test score at 1 week follow up, 

there was no significant difference between two study groups. Both autologous fibrin 

glue and silk suture showed similar flap adaptation 1 week after the flap surgery. In 

the intra group comparisons, significant difference was seen in Roll test score 

between baseline and 1 week follow up in both the groups. The goal of the current 

study, which used a split mouth design, was to assess the stability, healing, and 

discomfort in two groups: Group 1 (the suture group), and Group 2 (AFG). Results 

showed that Group 2 had improved healing and flap stability at a one-week interval. 

Additionally, Group 2 experienced less discomfort than Group 1. 
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Bartolucci
9
 et al in their study on lateral pedicle flap and free gingival graft used 

Tissucol- Aprotinin solution and a calcium chloride-thrombin solution to the wounded 

areas with a special applicator (Duploject). Kodachrome slides were taken before and 

immediately after procedures, then after 1 week, 2 weeks and 1 month. Tissues sealed 

showed a negligible local inflammation at the 1-week, 2-week and 1-month 

postoperative observations. The biomechanical requirements were excellently met 

with the flap and the graft maintained in the desired positions. The healing process 

appeared faster than when sutures were used. At one week in our trial, there was less 

inflammation on the AFG side than on the suture side. Following the apposition, 

whether with glue or a suture, the flap kept its desired position. 

Uslu
29

 et al used Autologous Fibrin Glue as a Novel Platelet Concentration in Palatal 

Wound Healing. They aimed to minimize the complications that can be seen in the 

donor area after free gingival graft operation with AFG application. Wound healing 

was assessed with clinical parameters at 3, 7, 14 days and 1 month postoperatively. 

Wound healing was achieved without any complications. It was seen here the healing 

process was rapid. In our study, the AFG group healed more well than the suture 

group because the inflammation was lower. 

Alamdari
28

 et al compared autologous fibrin glue versus nylon sutures for securing 

conjunctival autografting in pterygium surgery. Study was performed on 120 patients 

(120 eyes) with primary pterygium. Superior conjunctival autograft was harvested and 

transferred on to bare sclera after pterygium excision. For attaching the autograft, 

AFG (n = 60 eyes) and NS (n = 60 eyes) were used. The patients were followed up for 

12 months. The groups were compared for the safety, operative time, postoperative 

ocular signs, symptoms, overall patient satisfaction, recurrence and complications 

rate. All conjunctival autografts in both groups were successfully attached. The 

average operating time for the AFG group was significantly shorter. Postoperative 

symptoms were fewer for the AFG group than the suture group. The study 

demonstrated the superiority of AFG to NS in saving operating time and elimination 

of recurrence without any complications in pterygium surgery. AFG can minimize the 

need for suturing and improve tissue flap viability. Our study demonstrated that AFG 

outperformed sutures in terms of improved healing, decreased pain, and flap stability 

upon approximation. When the roll test was performed, tissues approximated with 
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AFG were adhered to the underlying layer and were stable; in contrast, tissues 

approximated with sutures were moveable and unstable. Gluing saved an average of 

5–10 minutes. 

Warrer
44

 et al evaluated the effect on healing of fast and slow absorbable Tisseel in 

combination with periodontal flap surgery, Mucoperiosteal flaps were raised on the 

buccal aspect of maxillary premolars and mandibular premolars and first molars in 4 

beagle dogs. On the control teeth, the flaps were sutured immediately after creation of 

the defects, while on the test teeth, a layer of fast (group I) or slow {group II) 

absorbable Tisseel was applied between the curetted roots and the subsurface of the 

flaps prior to suturing, Histological analysis revealed that the amounts of new 

attachment and bone regrowth were similar in the test and control groups, although 

the results tended to be most favorable for the group of teeth treated with fast 

absorbable Tisseel (Group I). In our investigation, humans were employed in place of 

the dogs, and autologous glue was utilized in place of commercial glue. This glue 

exhibited better results in terms of healing and pain reduction than the suture, but no 

histological examination was carried out. 
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Periodontal flap surgery has been carried out for a long time with the traditional 

technique of utilizing sutures for its closure. This is done to eradicate the illness and 

restore the health of the tissues. 

Different innovative approaches have been developed in addition to employing 

traditional sutures to approximate the flaps in order to maximize primary closure and 

reduce surgical trauma. Staples, adhesive tapes, and skin glues are among the various 

items utilized in wound closure. 

Fibrin sealants (FS) are natural adhesives that resemble the concluding phases of 

blood coagulation and are generated from plasma coagulation proteins. Medical 

practitioners already employ FS in regenerative medicine, cosmetic surgery, general 

surgery, ophthalmic surgery, laryngology, neurological surgery, cardiovascular 

surgery, thoracic surgery, gynecology, and urology. 

Due to its simplicity of application, low tissue reactivity, and abilities as a great 

hemostatic agent and sealer, it is now also employed by dental experts. 

From the current study, the following conclusions have been made: 

 
The AFG is quicker and easier to perform than sutures, provides superior early 

hemostasis, and improves early wound healing. AFG revealed stronger flap stability 

than the suture. Papillary movement was little, and if it did occur, there was no 

evidence of retraction in the flap that the AFG approximated. AFG is proven to offer 

better recovery. When asked about their pain experiences, the majority of the patients 

showed a higher acceptance of the AFG. 

AFG preparation is not only quick and uncomplicated to make, but it also gives the 

flap good stability and postoperative healing, on par with or better than sutures. 

Our study assessed the clinical aspects of wound healing between the two groups, and 

while the clinical advantages of FS were evident, enhanced healing may have been 

best evaluated by a histological investigation, which could not be carried out due to 

aesthetic and patient compliance concerns. 

In order for society to adopt fibrin glue over suture, more research is thus needed. 

CONCLUSION 
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ANNEXURE -3 

Consent Form 

Babu Banarasi Das College of Dental Sciences 

(Babu Banarasi Das University) 

BBD City, Faizabad Road, Lucknow – 227105 (INDIA) 

Consent Form (English) 

Title of the Study……………. 

Study Number……. 

Subject‘s Full Name………. 

Date of Birth/Age ……… 

Address of the Subject……………………. 

Phone no. and e-mail address……………… 

Qualification ……………………………… 

Occupation: Student / Self Employed / Service / Housewife/ Other (Please tick as 

appropriate) 

Annual income of the Subject……………… 

Name and of the nominees(s) and his relation to the subject… ..................... (For the purpose 

of compensation in case of trial related death). 

1. I confirm that I have read and understood the Participant Information Document dated 

…….. for the above study and have had the opportunity to ask questions. OR I have been 

explained the nature of the study by the Investigator and had the opportunity to ask questions. 

2. I understand that my participation in the study is voluntary and given with free will without 

any duress and that I am free to withdraw at any time, without giving any reason and without 

my medical care or legal rights being affected. 

3. I understand that the sponsor of the project, others working on the Sponsor ‗s behalf, the 

Ethics Committee and the regulatory authorities will not need my permission to look at my 

health records both in respect of the current study and any further research that may be 

conducted in relation to it, even if I withdraw from the trial. However, I understand that my 

Identity will not be revealed in any information released to third parties or published. 

4. I agree not to restrict the use of any data or results that arise from this study provided such 

a use is only for scientific purpose(s). 

5. I permit the use of stored sample (tooth/tissue/blood) for future research. Yes [] No [] 

Not Applicable 
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6. I agree to participate in the above study. I have been explained about the complications and 

side effects, if any, and have fully understood them. I have also read and understood the 

participant/volunteer‘s Information document given to me. 

Signature (or Thumb impression) of the Subject/Legally Acceptable 

Representative…………….. 

Signatory ‗s Name……………. Date ………. 

Signature of the Investigator………………… Date………. 

Study Investigator ‗s Name.......................... Date………. 

Signature of the witness…………………… Date………. 

Name of the witness………………………… 

Received a signed copy of the PID and duly filled consent form Signature/thumb impression 

of the subject or legally Date……. 

Acceptable representative 
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ANNEXURE - 4 

PID Form 

Babu Banarasi Das College of Dental Sciences 

(A constituent institution of Babu Banarasi Das University) 

BBD City, Faizabad Road, Lucknow – 227105 (INDIA) 

Participant Information Document (PID) 

 

 

1. Study Title 

 
Comparative evaluation of autologous fibrin glue with conventional suturing for 

periodontal flap closure: a clinical study 

 
2. Invitation Paragraph 

 
You are being invited to take part in a research study, it is therefore important for you to 

understand why the study is being done and what it will involve. Please take time to read 

the following information carefully. Ask us for any clarifications or further information. 

Whether or not you wish to take part is your decision. 

 
3. What is the purpose of the study? 

 
The purpose of this study is to compare the autologous fibrin glue with conventional 

suturing for periodontal flap closure. 

 
4. Why have I been chosen? 

 
You have been chosen for this study as you are fulfilling the required criteria for this 

study. 

 
5. Do I have to take part? 

 
Your participation in the research is entirely voluntary. If you do, you will be given this 

information sheet to keep and will be asked to sign a consent form. During the study you 

still are free to withdraw at any time and without giving a reason. 

 
6. What will happen to me if I take part? 

 
You will be one of the 20 patients enrolled in the study. After the completion of the 

surgical procedure flap will be closed using Fibrin glue. 



44 

 

 

7. What do I have to do? 

 

You do not have to change your regular lifestyles for the investigation of the study other 

than the normal regular precautions one has to take post periodontal surgical procedures. 

 
8. What is the procedure that is being tested? 

 

The procedure will involve evaluating and comparing the effectiveness of wound closure 

by suture and fibrin glue. 

 
9. What are the interventions for the study? 

 
 

It is a split - mouth randomized control trial involving two groups. 

 Total number of patients = 20 

 A total of 40 quadrants (Split mouth method) 

Sample size will be of 40 quadrants, CONTROL GROUP (Suture group - 20 quadrants), 

EXPERIMENTAL GROUP (Autologous fibrin glue - 20 quadrants) 

 
10. What are the side effects of taking part? 

 
 

There are no reported side effects on patients of this study. 

 

 
11. What are the possible disadvantages and risks of taking part? 

 
 

There is no risk or disadvantage of taking part in this study. 

Exclusion Criteria: 

 Immunodeficiency disease 

 Uncontrolled systemic diseases 

 

 Severe bone loss 

 

 Pregnant and lactating women 



 

 

If the study stops/finishes before the stipulated time, this will be explained to the 

patient/volunteer. 

15. What if something goes wrong? 

If any severe adverse event occurs, or something goes wrong during the study, the 

complaints will be handled by reporting to the institution (s), and Institutional ethical 

community. 

16. Will my taking part in this study be kept confidential? 

Yes, it will be kept confidential. 

17. What will happen to the results of the research study? 

The results of the study will be used to compare Autologous fibrin glue with 

conventional suture. Your identity will be kept confidential in case of any 

report/publications. 
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12. What are the possible benefits of taking part? 

 
 

This study will help us to evaluate the efficacy of autologous fibrin glue, thereby 

eliminating the need for sutures. 

 
13. What if new information becomes available? 

 
 

If additional information becomes available during the course of the research you will be 

told about these and you are free to discuss it with your researcher, your researcher will 

tell you whether you want to continue in the study. If you decide to withdraw, your 

researcher will make arrangements for your withdrawal. If you decide to continue in the 

study, you may be asked to sign an updated consent form. 

 
14. What happens when the research study stops? 
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18. Who is organizing the research? 

 
 

This research study is organized by the academic institution (BBDCODS). 

 
 

19. Will the results of the study be made available after study is over? 

 
 

Yes 
 

 

 

 

 

 

of 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mob- 9628931689 

20. Who has reviewed the study? 

The study has been reviewed and approved by the Head of the Dept, and the IEC/IRC 

the institution. 

21. Contact for further information 

Dr. Shaifali 

Department of Periodontology and Implantology 

Babu Banarasi College of Dental Sciences. 

Lucknow-227105 

Mob- 7007950684 

Dr. Sunil Chandra Verma (Reader) 

Department of Periodontology and Implantology 

Babu Banarasi College of Dental Sciences. 

Lucknow-227105 

Mob- 9335928773 

Dr. Suraj Pandey (Reader) 

Department of Periodontology and Implantology 

Babu Banarasi College of Dental Sciences. 

Lucknow-227105 
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Dr. Mona Sharma (HOD) 

Department of Periodontology and Implantology 

Babu Banarasi College of Dental Sciences. 

Lucknow-227105 

Mob-9984110444 
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ANNEXURE - 5 

बाबूबनारस दासकॉऱेजऑफडेंटऱसाइ सेज 

(बुाबुूबनुारसु दुासविुश िुविुद  ुयुाऱयकुाएकघटकसु स  ुथुान) 

ब ब ड िुसटी, फै जाबादरोड, ऱखनऊ - 227105 (भारत) 
 

प्रततभाग  स ना दस्तािुुेज (प आईड ) 
 

 

1.अध्भभन शीषकष 

ऩीयमभोडॉन्टय फै्रऩ क्रोजम के रयए ऩामंऩयमक रसयाई के साथ ऑटोयॉगस ऩाइब्रिन 

गोंद काा  ता यनाातब्क  बा रभााांकन: एक  नैदााननक  अध्भभन 

 

2. ननबंत्रण अन च्छे द 

आऩको एक शोध अध्भभन बाेां फाग याेने काे रयए आबंितय्त ककभा जाा 
महाा हाै। ननणभ 

 
येने से ऩहये 

 

आऩके रयए भह सबझना बहत्वऩ णष है कक शोध/अध्भभन क्भों ककभा जा महा है औम 

इसबें क्भा शारबय होगाा। का  ऩभा ननभा्नरयखिात जानकामी काो ध्भाान साे 

ऩढा ने काे रयए सबभ ननकायाेां औम भदद आऩ चााहाेां  ताो दाोसा्ताोां, 

यमश्ताेदाामों औम अऩनाे इयाज कमने वायाे चचककत्सक/ऩायमवायमक चचककत्सक काे साथ 

इस ऩम चचााष कमाेां। हबसे ऩा छाेां  कक क्भा का  छ ऐसा हाै जाो सा्ऩषा्ट नहाीां 

हाै भा भदद आऩ अचधक जानकामी चाहते हैं। भह तभ कमने के रयए सबभ ननकायें कक 

आऩ फाग येना चाहते हैं भा नह ं। 
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3. अध्भभन का उदे्दश्भ क्भा है ? 

इस अध्भभन का उदे्दश्भ ऩीयमभडोंटय फै्रऩ क्रोजम के रयए ऩामंऩयमक टांके के साथ 

ऑटोयॉगस ऩाइब्रिन गोंद की त यना कमना है। 

 

4. ब झे इस अध्भभन के रयए क्भों चना गभा है? 
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आऩको इस अध्भभन के रयए चना गभा है क्भोंकक आऩ इस अध्भभन के रयए आवश्भक 
 

बानदंडों को ऩ ाा कम महे हैं। 
 

 

5. क्भा इसबें ब झ ेफाग येना चादहए ? 

शोध बें आऩकी फागीदामी ऩ मी तमह स ेस्वैच्च्छक है। भदद आऩ ऐसा कमते हैं, तो 

आऩको भह स चना ऩत्रक यमने के रयए ददभा जाएगा औम सहबनत प्रऩत्र ऩम 

हस्ताऺम कमने के रयए कहा जाएगा। अध्भभन के दौमान आऩ ककसी फी सबभ औम 

िपना कोई कामण  पतााए  वाऩस  याेने  काे  रयए  सा्वतांत्र  हाैां। 

 

6. ब झ ेक्भा होगा भदद बैं इस अध्भभन बें फाग येता ह ं। 

आऩ  अध्भभन  बाेां  नाबांककत  20 माोचगभों  बाेां  साे  
एक  हाोांगाे।  सचा्जक 

 
य  प्रकिाभा  
काे   ऩ 

 
ाा होने क 

 

पाद  ऩाइब्रिन  गाोांद  काा  उऩभोग  कमकाे   प्यैऩ  काो  पंद  कम  ददभा  जाएगा। 

 
7. ब झ ेक्भा कमना है? 

अध्भभन की जांच के रयए आऩको अऩनी ननभरबत जीवन शैय  को पदयने की 

आवश्भकता नह ं है। 

 
8. ककस प्रककभा का अध्भभन ककभा जा महा है? 

प्रककभा बें रसवनी औम ऩाइब्रिन गोंद द्वामा घाव को पंद कमने की प्रफावशीयता का 
 

ब भांकन औम त यना कमना शारबय होगा। 
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9. इस शोध बाेां कौन साे हस्तऺाेऩ ददए जाएंगाे? 

भह  एक  च्सा्रयट-बाउथ  माैांडबाइजड्  कां ट्याोय  ट्यााभय  
हाै  चज्सबाेां  दाो  सब 

• मोचगभों की क  य संख्भा = 20 

 
शारबय हैं। 
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• का  य  40 चता थााााांश  (च्सा्रयट  बाउथ  बेथड) 
 

नबना   ाा  आकाम  
40 क्वाड्रट् 

स, कां ट्याोय  गय्ा ऩ  (रसवनी  गय्ा ऩ  
- 20 क्वाड्रट 

), एक्सऩेयमबेंटय ग्र ऩ 

 

(ऑटोयॉगस ऩाइब्रिन ग्र  - 20 क्वाड्रट) का होगा। 
 

 

10. इस अध्भभन बाेां फाग याेने काे क्भा दषा्  प्रफााव हाैां ? 

इस  अध्भभन  काे  मोचगभाोां  ऩम  कोई  दषा्  प्रफााव  नहाीां  हाै। 

 
11. इस अध्भभन बें फाग येने के संफाववत जोखखब औम न कसान 

क्भा है? इस अध्भभन बें फाग येने का कोई जोखखब भा न कसान 

नह  ंहै। पदहषा्कमण  काी  शत:ष 

• इभा्भ नाोडडका िारशएांसाी  मोग 

 
• अननभांितय्त  प्रणायाीगत  मोग 

 
• हड्डी का गंफीम न कसान 

 
• गफवती औम स्तनऩान कमान े वाय  बदहया 

 

 

12. अध्भभन बें फाग येने के संफाववत याफ क्भा है? 

भह अध्भभन हबें ऑटोयॉगस ऩाइब्रिन गोंद की प्रफावकायमता का ब 

बदद कमेगा। 

 
भांकन कमने बें 
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13. क्भा होगा भदद कोई नई जानकामी उऩयब्ध हो जाती है ? 

भदद शोध के दौमान अनतयमक्त जानकामी उऩयब्ध हो जाती है तो आऩको इनके 

पामे बें पतााभा  जाएगा  औम  आऩ  अऩनाे  शोधकतााष  काे  साथ  इस  ऩम  चचााष  

कमनाे  काे  रयए  सा्वतांत्र  हाैां, 
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आऩका  शोधकतााष  आऩको  पतााएगा  कक  क्भा  आऩ  अध्भभन  जामी  मिाना  
चााहताे  हाैां।  भदद 

 

आऩ  वाऩस  याेने  काा  ननणभ  यताे  ाे  हाैां, ताो  आऩका  शोधकतााष  आऩकी  
वाऩसी  काी  वा्भवसथ्ाा 

 

कमाेगा।   भदद  आऩ  अध्भभन   जामी  मिाने  काा  ननणभ  यताे  ाे  हाैां, ताो  
आऩसे  एक  अदा्भतन 

 

सहबनत ऩॉबष ऩम हस्ताऺम कमने के रयए कहा जा सकता है। 

 

 
14. क्भा होता है जप अध्भभन / शोध ऩमीऺण पंद हो जाता है। 

भदद   अध्भभन   ननधााषयमत   सबभ   साे   ऩहयाे   रुक   जाताा   

हाै/सबारत   हो   जाताा   हाै,  तो मोगी/स्वभंसेवक को भह सबझाभा जाएगा। 

 
15. क्भा होगा अगम क  छ गयत हो जाता है? 

भदद  काोई  गांफाीम  प्रनतका  य  घटनाा  हाोताी  हाै, भा  अधा्भभन  काे   

दाौमान  का  छ  गयत  हाो  जााताा  हाै, ताो  ससंा्थाान  (ससंा्थााओां), औम  

सांसा्थाागत  नाैनतक  सबा दााभ  काो  यमऩाोटष  कमकाे   रशकााभताोां  काा 

ननभंित्रत ककभा जाएगा। 

 
16. क्भा इस अध्भभन बें बेमा दहस्सा गोऩनीभ यमा 

जाएगा? हां, इसे गोऩनीभ यमा जाएगा। 

 

17. अध्भभन / शोध ऩमीऺण के ऩयमबाण का क्भा होगा? 
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अध्भभन के ऩयमणाबों का उऩभोग ऩामंऩयमक रसवनी के साथ ऑटोयॉगस ऩाइब्रिन 

गोंद की त यना कमने के रयए ककभा जाएगा। ककसी यमऩोटष/प्रकाशन के बाबये बें 

आऩकी ऩहचान गोऩनीभ यमी जाएगी। 

 
18. इस अध्भभन को कौन आभोच्जत कम महा है औम इस ऩमीऺण के रयए धन कहां 

से आएगा। भह शोध अध्भभन शैऺखणक ससं्थान (पीपीडीसीओडीएस) द्वामा आभोच्जत 

ककभा जाता है। 
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19.क्भा सेवाएां शोध िातब्  हो जाने काे पाद उऩयफा्ध 

महाेगाी भा नहाीां? हां। 

 
20.अध्भभन की सबीऺाा ककसने की है? 

अध्भभन की सबीऺाा की गई है औम संस्थान के ववफागाध्भऺ औम 

आईईसी/आईआमसी दा्वामा  अना बाोददत  ककभा  गभाा  हाै। 

 
21.अचधक जानकामी के रयए संऩकष 

कमें । डॉ. शैऩाय  

ऩीयमभोडोंटोयॉजी औम इम्रयांटोयॉजी 

ववफाग पाप  पनामसी कॉयेज ऑऩ डेंटय 

साइंसेज। यिानऊ-227105 

बोप- 7007950684 

 

 

  डॉ. स नीय चन्र वबाष (ऩाठक) 

ऩीयमभोडोंटोयॉजी औम इम्रयांटोयॉजी 

ववफाग पाप  पनामसी कॉयेज ऑऩ डेंटय 

साइंसेज। यिानऊ-227105 

बोप- 9335928773 
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डॉ स ज ऩांड े(ऩाठक) 
 

ऩीयमभोडोंटोयॉजी औम इम्रयांटोयॉजी 

ववफाग पाप  पनामसी कॉयेज ऑऩ डेंटय 

साइंसेज। 
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यिानऊ-

227105 बोप- 

9628931689 

 
डॉ बोना शबाष (एचओडी) 

ऩीयमभोडोंटोयॉजी औम इम्रयांटोयॉजी 

ववफाग पाप  पनामसी कॉयेज ऑऩ डेंटय 

साइंसेज। यिानऊ-227105 

बोप-9984110444 

 
bbdcods.iec@gmail.com 
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ANNEXURE – 6 
Case History 
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ANNEXURE – 7 
Statical Analysis 

 

 

 

DATA ANALYSIS: 

 
The data obtained were subjected to statistical analysis using Statistical Package for the 

Social Sciences (SPSS Version 23; Chicago Inc., IL, USA). Data comparison was done 

by applying specific statistical tests to find out the statistical significance of the 

comparisons. 

Kolmogorov –Smirnov and Shapiro Wilk tests were performed to determine the 

normality of the data for the two groups to check for efficiency of periodontal flap 

closure between conventional suture (control group) and autologous fibrin glue 

(experimental group). Both the tests showed no significant differences and hence 

confirmed that the data obtained were normally distributed. 

Variables were compared using number, percentages. mean values and standard 

deviation. The mean for different readings for pain between Control group and 

Experimental group was tested using independent / student ‗t‘ test. Comparison between 

groups for Roll test and Healing index were done by applying Chi square test. P value 

lesser than 0.05 was considered to be statistically significant. 

The following formulas were employed for calculation for various parameters: 

 
 

1. Mean/ Average 

Mean or Average is defined as the sum of all the given elements divided by the total 

number of elements 

Mean = sum of elements / number of elements It is denoted by the letter X. 
 

 

 
𝑋 = 

Σ𝑋 

 
𝑁𝑜. 𝑜𝑓 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠(𝑛) 

 

 

2. Standard Deviation 

 
The standard deviation of a statistical population, a data set, or a probability 
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distribution is the square root of its variance. Standard deviation is a widely used 

measure of the variability or dispersion. 

It shows how much variation there is from the "Average" or Mean. It is denoted by 

the letter σ. 

 

For Small samples, n<30 

∑(𝑋 − 𝑋�)2 
𝑆𝐷 = 

𝑛 − 1 

 
For Large samples, n>30 

 

 

∑(𝑋 – 𝑋x )2 
 

𝑆𝐷 = 

𝑛 

 

 
3. Shapiro-Wilk Test 

 
The Shapiro-Wilk test was used for testing the normality (uniformity of the 

distribution of the data) of the data. This approach is limited to samples between 3 and 

50 elements. 

The basic approach used in the Shapiro-Wilk (SW) test for normality is as follows: 

A non-significant test means the sample distribution is shaped like a normal curve 

(uniform distribution of the values around an average value or a measure of central 

tendency) and Parametric test are to be used. 

4. Independent / student ‘t’ test 

The independent-samples t-test (or independent t-test, for short) compares the means 

between two unrelated groups on the same continuous, dependent variable 

 

5. Chi square test for association: 

 
The chi-square test for independence, also called Pearson's chi-square test or the chi- 

square test of association, is used to discover if there is a relationship between two or 

more categorical variables. 
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6. Level of Significance (p-value) 

 
The maximum probability of rejecting a correct null hypothesis. 

In testing a given hypothesis, the maximum probability with which we would be 

willing to take risk is called Level of Significance of the Test. 

P-value ≥ 0.05 – non-significant 

 
P-value < 0.05 - Significant 

P-value < 0.01 - Highly Significant 

P-value < 0.001 - Very Highly Significant 

 

 
 

7. Degree of Freedom 

 
Degree of freedom refers to the maximum number of logically independent values, 

which are values that have the freedom to vary, in the data sample. Degree of freedom 

are commonly discussed in relation to various forms of hypothesis testing in statistics 

 

The statistical formula to determine degrees of freedom is quite simple. It states that 

degrees of freedom equal number of values in data set minus 1, and it looks like this: 

 

D f = N-1 

 
Where N is the number of values in the data set (sample size) 

 
8. Bar charts: 

A bar graph is a chart that plots data using rectangular bars or columns (called bins, 

can even be presented as a cylinder or a cone) that represent the total amount of 

observations in the data for that category. Bar charts can be displayed with vertical 

columns, horizontal bars, comparative bars (multiple bars to show a comparison 

between values), or stacked bars (bars containing multiple types of information) 

Bar graphs have an x- and y-axis and can be used to showcase one, two, or many 

categories of data. The vertical axis of the bar graph is called the y-axis, while the 

bottom of a bar graph is called the x-axis. When interpreting a bar graph, the length 

of the bars/columns determines the value as described on the y-axis. Bar graphs are 

ideal for comparing two or more values, or values over time. 
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