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Abstract 

The treatment of edentulous spans in the oral cavity has been 

transformed by dental implants. because of growing renown and 

favourable word of mouth. The patients have a preference for this 

specific therapy modality over alternative possibilities. Since no two 

patients are alike, this specific method has given rise to several issues. 

An example of this would be the atrophic edentulous span. The 

implant cannot be positioned in the designated location due to an 

atrophic edentulous span, and there are issues with sufficient 

osteointegration. The main complaint of the 32-year-old male patient 

in the case report below was missing teeth when he first arrived at the 

Department of Periodontology. Upon assessment, it was determined 

that there was not enough room in the edentulous span to place 

implants. Piezo surgery in conjunction with a ridge split technique 

was the chosen treatment modality. 
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Introduction 

After tooth loss, individuals in need of dental implant therapy frequently experience the 

resorption of the alveolar ridge. There are numerous ways to generate at least 1 mm of bony 

wall around screw-type implants by augmenting the alveolar crest either before to or 

following implant implantation. 
1 

 

Numerous surgical widening methods, such as horizontal distraction osteogenesis and lateral 

augmentation with or without guided bone regeneration (GBR), have been reported. Another 

approach is to expand the residual ridge that already exists; this is also known as split crest, 

ridge splitting, bone spreading, or the osteotome procedure. This method widens the 

edentulous ridge by creating a sagittal osteotomy between the two cortical plates with tools 

like chisels, which makes it possible to put implants. Dr. Hilt Tatum pioneered ridge splitting 

for root-form implant insertion in the 1970s. To enlarge the resorbed residual ridge, Tatum 

created specialized tools such as D-shaped osteotomes and tapered channel formers.
2 

 

In order to put implants or insert an interpositional bone graft, the edentulous ridge is 

expanded using the ridge splitting procedure. This method works best for increasing ridge 

width. For implant placement, there needs to be enough accessible bone height and no 

vertical bone defects. When inserting a bone chisel between cortical plates, a minimum of 3 

mm of breadth is required, which includes at least 1 mm of cancellous bone. This will cause 

the cortical bones to expand. The best candidate for this procedure is a pyramidal form ridge 

with a larger base, since this will reduce the chance of buccal plate fracture. The mandible's 

decreased flexibility as a result of osteotomization increases the risk of fracture of the 

osteotomized segment.
3 

 

The foundation of the piezoelectric system is the observation that some crystalline 

formations, like quartz, will undergo a shape-changing process when exposed to an 

alternating voltage at an ultrasonic frequency. This vibration causes tip movement, which is 

mainly linear in direction.This method has the benefit of cutting hard tissue precisely and 

easily without causing any harm to soft tissue.
4 

 

Vercellotti et al. revived this strategy for nerve and soft tissue preservation surgery in 2000, 

overcoming the drawbacks of using conventional equipment for oral bone surgery. Alveolar 

crest expansion, sinus grafting, and pre-prosthetic surgery were the initial uses documented.
5 
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Classification of Deficient Alveolar Ridges 

For the preprosthetic surgery, Cawood and Howell proposed an anatomic classification of the 

edentulous jaws in 1988. It described the alterations (the pattern of resorption) that the 

edentulous alveolar process in the front and posterior maxilla and mandible experiences 

following tooth extraction in six different classes. Jensen (1989) presented a classification 

scheme for implant-driven sites based on the quantity, quality, and proximity of bone to 

important structures. Wang and Al-Shammari (2002) proposed the edentulous ridge 

expansion approach (ridge-split) for the horizontal and combination defects of the alveolar 

ridge. They also described a practical (therapeutically oriented) classification of alveolar 

ridge defects, namely horizontal, vertical, and combination defects.
6 
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Cawood and Howell (1988) 
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Ten-point comparison of ridge-split and monocortical block bone graft 

techniques. 

Wang and Al-Shammari(2002) 
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Objective of the Case Report 

This article describes a case of simultaneous implant implantation and horizontal ridge 

augmentation in the left mandibular molar area using the alveolar ridge split technique 

(ARST). 

 

Case Report 

 

A 45-year-old man with a primary complaint of missing teeth in the lower left back tooth 

region for the past two years came to the Department of Periodontology, Faculty of Dental 

Sciences.Complete supragingival and subgingival scaling was done during the first 

consultation, and the patient received instructions on oral hygiene.The patient's alginate 

impression was obtained. The patient had CBCT obtained (Figs. 1, 2, and 3). Additional 

blood tests, including those for hemoglobin, clotting time, and random blood sugar, were 

carried out.The results of the blood tests were well within acceptable bounds. 

Tolstunov's classification of alveolar ridge width 
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Procedure  

 

At the first molar location, the radiographic examination shows a 4mm buccolingual bone 

thickness. Anesthesia was applied to the left mandibular area using a 2% lidocaine to 

epinephrine ratio of 1:100,000. The ridge crest, which was roughly 4 mm buccolingually, was 

exposed by making a clean incision in the midcrest with a 15c blade and then lifting a full 

thickness flap. To split the cortical plates apart, an osteotomy was performed on the ridge 

crest. The scalpel blade was advanced through the bone using a mallet. To avoid breaking the 

instrument, the scalpel blade was carefully removed by moving back and forth parallel to the 

cut after it had been tapped to the desired depth.A mallet and chisels with progressively wider 

blades were utilized to enlarge the osteotomy even more. 

Fig-1-Pre-Operative CBCT 
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The osteotomy site was enlarged using a densa burr. Then, until the intended implant 

diameter was reached, D-expanders and round osteotomes were tapped into implant sites 

alternately in increasing order of size. The implants (Adin -4.2mm × 10mm) were placed 

gradually because they require less bone growth at the osteotomy's base and provide more 

progressive bone expansion as the implant advances. After placing the cover screws, 3-0 silk 

sutures were used to approximate the tissue. The patient was given postoperative instructions, 

which included a prescription for antibiotics and analgesics along with a seven-day supply of 

0.2% chlorhexidine mouthwash. After fifteen days, the sutures were taken out. 

 

 

 

 

 

 

 

 

 

 

 

Fig 2-Pre-operative site 36 Fig3-Pre operative 

Fig 4-Placement of Crevicular 

Incision 

Fig 5-Placement of Para-

Crestal Incision 
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Fig 6-Elevation of the Surgical Site 
Fig 7-Flattening of the Crestal 

surface using a Handpiece and 

Chisel Burr. 

Fig 8-Photograph taken after 

Flattening of the Crestal Surface 

Fig 9-Use of Piezoelectric Unit to 

mark the mesial and distal 

Osteotomies 
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Fig 10-After marking Osteotomies Fig 11-Radiograph taken post 

creation of osteotomy site 

Fig 12-Separation of buccal cortical bone 

using chisel and mallet 
Fig 13-Widening of Buccal and 

Lingual Shelf area 

Fig 14-Widening of the Buccal and 

Lingual Shelf Area 
Fig 15-Pilot drill 
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Fig 16-Use of Densa Burr to create the 

Osteotomy site 

Fig 17-Placement of implant at 

the surgical site. 

Fig 18 -Radiograph taken after fracture  of 

the buccal cortical plate 

Fig 19-Blood sample taken from 

the patient to make PrF 
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Fig 20-Prf Membrane Fig 21-Novabone graft (Perioglas) 

Fig 22-Fractured Buccal 

cortical plate  used as an 

autogenous bone graft. 

Fig 23-Condensation of the 

bone graft and barrier 

membrane at the surgical 

site 
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Fig 24-Immediate Post Operative 

picture taken after Suturing 
Fig 25-Immediate Post 

Operative Radiograph taken 

Fig 26-Post Operative photograph 

taken after 15 days 

Fig 27-Post Operative Radiograph 

taken after 15 days. 

Fig 28-Post Operative Radiograph 

taken after 6 months . 
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Discussion 

 

Dr. Hilt Tatum promoted ridge splitting for root-form implant insertion in 1970. To enlarge 

the resorbed residual ridge, Tatum created specialized tools such as D-shaped osteotomes and 

tapered channel formers. Based on clinical experience, the narrow residual ridge can be 

effectively managed with the ridge splitting procedure. For new bone to grow around dental 

implants, the surrounding periosteum must be kept in place and the bone must be carefully 

prepared.
6 

In these situations, the process of forming new bone is comparable to the healing of a bone 

fracture. Between the two bone plates, a blood clot forms, which subsequently organizes and 

is replaced by woven bone. At the implant interface, this braided bone is subsequently 

transformed into load-bearing lamellar bone. Due to the fact that an undamaged periosteum 

on the bone's lateral surface maintains an adequate blood supply, minimal mucoperiosteal 

flap is reflected during the surgical operation in order to expose the crest of the bone. A 

scalpel and mallet are used to properly make the mid-crestal incision. 
 

 

The ridge is expanded using thin chisels and tapered osteotomes following the crestal 

incision. A fissure bur can be used to make the crestal incision if the bone is dense. A vertical 

cut may be made at both ends of the incision in the facial cortical plate if the bone expansion 

is problematic. The bone graft is positioned around the implants and in the space created by 

the split cortices. When compared to onlay grafting methods, the prognosis of an 

interpositional bone graft is frequently better.
8,9

 Although certain studies do not support 

implantation, interpositional grafts generally have a better prognosis because they have an 

expanded vascular bed in an osteogenic environment and are shielded from masticatory 

action
.5

. It has also been suggested that platelet-rich fibrin can improve wound healing. 

This method is indicated by a ridge that is lacking in width but has an appropriate height and 

no vertical flaws. The maxilla's bone is cancellous and can be expanded without difficulty, it 

is preferred over the mandible. Benefits include the possibility to insert implants without the 

need for a second surgery, a shorter total length of therapy, cost effectiveness, and enhanced 

implant stability due to the development of new bone between cortical plates. Some 
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drawbacks include the fact that primary closure is challenging to attain, primary stability of 

the implant is relatively low, and ridge defect is more severe in the event that the treatment 

fails due to poor case selection. 

 

Conclusion 

When managing thinner ridges, ridge splitting procedures offer the benefits of simultaneous 

implant placement and ridge growth. While this surgical method can be used to either jaw, it 

is most appropriate for the maxilla. A successful surgical and prosthetic outcome depends on 

careful patient evaluation and case selection. 
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