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ABSTRACT: 
Introduction: The goal of modern dentistry is to restore the patient to normal function, esthetics, comfort, speech and health, 

which can be brought by caries prevention or replacing of missing teeth. Loss of teeth may be devastating for the patient, both 

functionally and aesthetically. Complex anatomy, functional and aesthetic demands often make reconstruction very challenging as 

well as the multitude of complications that can arise during or after treatment. Aim and Objectives: To evaluate the amount of 

bone resorption of mandibular autogenous block bone graft in reconstruction of atrophic anterior alveolar ridges. Materials and 

Methods: 5 patients underwent harvesting of corticocancellous bone from Mandibular ramus and 5 patients underwent harvesting 

of corticocancellous bone from Mandibular chin region for Reconstruction of atrophic alveolar ridge. All patients were reviewed 

for follow-up for 5 months to evaluate the amount of resorption and acceptance of graft. Results:  In a follow up period of 5 

months the mean graft resorption in ramal graft is 16.8% and mean graft resorption in symphysis graft is 18%. Conclusion: 

Minimally invasive approach, ease of application, volume of the graft and least postoperative morbidity are observed in ramal 

graft. The survival of the graft is better in ramal graft than the graft from the chin as the chin graft shows higher resorption rate. 

Patient compliance is favorable more towards the ramal graft than the chin graft as the immediate postoperative pain is high in 

symphysis region.  
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INTRODUCTION 

Traditionally removable prosthesis or fixed partial 

dentures have been the treatment of choice in order to 

replace tooth loss permitting restoration of masticatory 

function, speech and aesthetics. Alveolar ridge 

resorption after tooth loss is a common phenomenon. 

After a tooth is extracted the alveolar ridge decreases in 

width and height very rapidly, with as much as 50% 

loss in width during the first year, two-thirds of which 

occurs in the initial 3 months
1 

Often in clinical practice, 

the loss of a tooth does not coincide with replacement 

by a dental implant and there is frequently a lag of 

months to years before an edentulous site presents for 

therapy. Therefore, it is often required that we perform 

hard tissue ridge augmentation to increase bone volume 

prior to dental implant placement and restoration. 

Frequently, however, there is a lack of supporting bone 

in addition to the absent teeth due to disease, atrophy or 

trauma. Sufficient amount of underlying bone is 

required to stabilize the dental implant
2
 So that implants 

can be inserted in an ideal buccolingual and mesio-

distal position with good axial inclination and to 

reshape the soft tissue contour. Different types of Bone 

grafts like Iliac crest, Ribs, Tibia, Fibula, Exostoses, 

Chin, Torus, Ramus, Tuberosity and grafting materials 

like Allografts, Alloplasts, Xenografts and are available 

for use in augmentation of Atrophic alveolar ridges. 

The autogenous bone grafts have been used for many 

years for ridge augmentation and are still considered the 

gold standard for jaw reconstruction
3
 For most localized 
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alveolar defects, as in reconstruction of atrophic 

alveolar ridges for implant placement, block bone grafts 

from the Symphysis and Ramus buccal shelf offer 

advantages over iliac crest grafts, including close 

proximity of donor and recipient sites, convenient 

surgical access, decreased donor site morbidity and 

decreased cost
4
 The cortico-cancellous bone obtained 

from these sites facilitate faster vascular in growth, 

which results in rapid integration and less potential 

resorption during the healing period
5
 Another important 

fact is that bone blocks harvested from intra 

membranous sites revascularize faster than those 

obtained from endochondral sites
6
 Bone grafting in the 

atrophic edentulous alveolar ridge is mandatory for 

implant placement. Bone grafts have been obtained 

arbitrarily with the help of regular diagnostic protocols 

which end up in excess graft harvesting and donor site 

morbidity. Hence accurate graft resorption and required 

graft harvest can be assessed with advanced diagnostic 

aid such as Cone Beam CT and the amount of 

resorption determined, helps to obtain an appropriate 

sized graft in future for grafting cases. 

 

AIMS AND OBJECTIVES:- 

To evaluate the amount of bone resorption of 

mandibular autogenous block bone graft in 

reconstruction of atrophic anterior alveolar ridges.  

 

MATERIALS AND METHODS:- 

We included 11 patients in our study with anterior 

atrophic edentulous ridges. We evaluated the graft take 

up and amount of resorption in 5 patients (3 male and 2 

female) with symphysis graft and 6 patients (3 male and 

3 female) with ramal graft who had upper or lower 

anterior atrophic edentulous ridges. In symphysis group 

3 male patients had upper anterior edentulous ridge and 

2 female patients had lower anterior edentulous ridge. 

The reasons for bone loss being Periapical pathology in 

1 patient, traumatic extraction in 2 patients and 

prolonged edentulism in 2 patients. In ramal group 3 

male and 3 female had upper anterior edentulous ridge. 

The reason for bone loss being periapical pathology in 2 

patients, traumatic pathology in 2 patients and 

prolonged edentulism in 2 patients. Out of which one 

patient was excluded as he was a chronic smoker. The 

subjects of this study were patients who visited for 

replacement of missing front teeth, 5 patients underwent 

harvesting of corticocancellous bone from Mandibular 

ramus and 5 patients underwent harvesting of 

corticocancellous bone from Mandibular chin region for 

Reconstruction of atrophic alveolar ridge. All patients 

were reviewed for follow-up, for 5 months to 

participate in the study to evaluate the amount of 

resorption and acceptance of graft. The patients were 

evaluated by the following methods: Clinical 

examination, Radiographs – OPG, IOPA, Cone beam 

CT, Patient interview. Healthy patients between the age 

group of 18 to 60 years, Patients with anterior 

edentulism, anterior edentulous patients with vertical or 

horizontal bone loss due to trauma, prolonged 

edentulism, cystic lesions etc. were included in the 

study. Smokers, aged patients, patients with poor oral 

hygiene, patients with un controlled diabetes, 

immunocompromised patients and patients with 

bleeding disorders were excluded.  

 

RESULTS:- 

The harvested grafts were secured with a screw to 

ensure graft immobilization. In our study we analyzed 

the bone quality and amount of resorption with the help 

of Cone beam CT scan. In Symphysis group, patient 1 

graft of 4 mm was placed, patient 2 graft of 4.2 mm 

placed, patient 3 graft of 5 mm thickness was placed, 

patient 4 graft of 4.5 mm was placed and in patient 5 

graft of 5 mm was obtained. (Figure & Table 1) In 

Ramal group patient 1 graft of 4.7mm was placed, 

patient 2 graft of 3.1 mm was placed, patient 3 graft of 

1.6 mm was placed, patient 4 graft of 5.2mm was 

placed and patient 5 graft of 1.5 mm was placed. 

Preoperative width, immediate post-operative width, 

4th month post-operative width, resorption and 

resorption rate were evaluated in both the groups. 

(Figure & Table 2) 

Table 1: Data of patients with ramal graft 

Patient Pre-operative width Post-operative 

width 
4th month post- 

operative width 

Resorption Resorption% 

1 2.8 mm 7.5 mm 6.7 mm 0.8 mm 12.00% 

2 3.6 mm 6.7 mm 5.5 mm 1.2 mm 21.8% 

3 2.5 mm 4.1 mm 3.5 mm 0.6 mm 17.1% 

4 2.0 mm 7.2 mm 6.3 mm 0.9 mm 14.2% 

5 3.5 mm 4.2 mm 4.2 mm 0.8 mm 19% 

 

Table 2: Data of patients with symphysis graft 

Patient Pre-operative  

width 

Post-operative  

width 
4th month post- 

operative width 

Resorption Resorption% 

1 2.9 mm 6.9 mm 6.0 mm 0.9 mm 15% 

2 3.3 mm 7.1 mm 5.9 mm 1.0 mm 16% 

3 2.5 mm 6.5 mm 5.3 mm 1.2 mm 22% 

4 3.0 mm 7.5 mm 6.0 mm 1.5 mm 25% 

5 2.3 mm 7.3 mm 6.8 mm 0.8 mm 11% 
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Fig. 1.1: Preoperative CBCT; Fig. 1.2: Preoperative intraoral photograph; Fig. 1.4: Elevation of the flap; Fig 1.5: 

Removal of the ramal graft; Fig. 1.3: Placement of graft, Fig 1.6: Postoperative CBCT; Fig. 1.7: Implant placement 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2.1: Preoperative CBCT; Fig. 2.2: Preoperative intraoral photograph; Fig. 2.3: Elevation of the flap; Fig. 2.4: 

Removal of the chin graft; Fig. 2.5: Placement of graft; Fig. 2.6: Postoperative CBCT 

 

DISCUSSION 

In our study the required volume is comfortable for 

implant placement which were obtained from symphysis 

or ramus region. Apart from the dimensional requirement, 

proximity of the donor site, devoid of second surgical site 

and similar osteogenic property of the graft also enables 

the surgeon in decision making to select these donor 

sites.
7,8

 Thus, autogenous bone grafts became popular and 

they have been used for many years for ridge 

augmentation.
9
 The use of autogenous bone grafts with 

Osseo integrated implants originally was discussed by 

Branemark and colleagues, who often used the distant 

sites like iliac crest, calvarium, rib and tibia
10 

Our study 

was carried out to determine the amount of resorption of 

mandibular symphysis & ramal block bone graft in 

anterior atrophic edentulous ridge for the future implant 

placement. This includes the amount of bone resorption 

in the due course, so that the exact amount of bone 

required for the augmentation alone can be harvested 

from the donor site in future which helps to minimize the 

donor site morbidity. Mean incidence of resorption of 

ramal graft is 16.8% whereas the resorption of symphysis 

graft is 18%. Though there is a marginal distinction 

among the quantum of resorption, no qualitative 
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significance was noticed in the bone while the placement 

of implants. Alveolar ridge resorption after tooth loss is a 

common phenomenon, alveolar ridge decreases in width 

and height very rapidly, nearly 50% loss in width within 

the first year in which 2/3rd of resorption occurs in the 

first 3 months
11-13

 Most of the patients do not prefer 

dental implant treatment as a first choice due to various 

causes, primarily due to economic reasons
14

 So, the 

patients often present to the clinician after a long 

edentulous span. In the study 9 patients were using 

removable dentures till the ridge augmentation procedure. 

The mean average edentulous period being 2 1⁄2 years (2 

to 4). As all the patients were having compromised dental 

rehabilitation both esthetically as well as functionally, the 

surgical augmentation followed by permanent implant 

prosthesis were planned. The age ranges for the patient 

group falls between 18 and 45 years, sex predilected to 

females and partly edentulous, the option for permanent 

restoration with implants gained more scope. Alveolar 

ridge augmentation is an inevitable procedure in many 

cases, where the qualitative and quantitative bone loss
15

 

Successful implant placement can be achieved in atrophic 

anterior regions by using block autografts
16

 Versatility of 

the harvesting procedure, graft resorption and donor site 

morbidity are the main clinical concerns associated with 

autogenous grafting procedures
17

 Based on such criteria, 

this prospective study has been carried out to compare the 

most commonly used donor sites like chin and ramus for 

harvesting the bone. Membranous grafts have shown less 

resorption than endochondral bone grafts, which suggests 

that intra oral donor sites may provide an advantage in 

harvesting block grafts for augmentation of the alveolar 

ridge, and they can be easily assessed in an office 

setting
18-20

 With the aids of advanced imaging techniques 

such as Cone beam CT are also an effective diagnostic 

tool in the assessment of bone defects, bone resorption 

and greatly helpful in treatment
21

 As the block bone graft 

augmentation in atrophic ridges for implant placement 

remains an attractive and simpler option, the procedure is 

widely applied by the clinicians rather than preferring the 

alloplasts
22-24

 In symphysis donor site drawbacks are 

morbidity, which includes intra operative complications 

such as bleeding, mental nerve injury, soft tissue injury to 

the cheeks, lips, and tongue, block graft fracture, 

infection, and potential bicortical harvest, dysesthesia of 

the anterior mandibular dentition
25-27

 Computed axial 

tomography can be used to determine osseous 

architecture without distortion. However, CT images have 

3 major drawbacks, 1. High radiation dosage, 2. High 

degree of scattered radiation around metallic restorations 

and implants, 3. There is significant burnout of medullary 

bone which is directly proportional to the radiation 

dose.
28

 

 

CONCLUSION 

Considering the postoperative complications, though the 

symphysis is easier to approach, the invasion is greater as 

the muscles of the labial chin are transected and 

resutured. On the other hand, medial ramus can be 

approached transmucosally without any viable tissue 

injury. As the site is approached intraorally, the resultant 

defect doesn’t cause any obvious facial disharmony. 1. 

Minimally invasive approach, ease of application, volume 

of the graft and least postoperative morbidity are 

observed in ramal graft. 2. The survival of the graft is 

better in ramal graft than the graft from the chin as the 

chin graft shows higher resorption rate. 3. Patient 

compliance is favorable more towards the ramal graft 

than the chin graft as the immediate postoperative pain is 

high in chin region. Limitations Periapical or panoramic 

x- rays have been used to evaluate the implant sites, there 

are limitations of these radiographs like distortion, 

magnification and missing 3rd dimension bone volume.  
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