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Abstract: 

 

 Aim: 

To augment the residual alveolar ridge using ridge 

augmentation procedure prior to implant placement. 

 

 Materials and Methods: 

In the present case, Ridge Augmentation 

procedure was carried out via the piezoelectric  assisted 

ridge split technique 

 

 Results: 

The surgical site healing was uneventful,along with 

a successful gain in the clinical ridge width post-

operatively 

 

 Conclusion: 

The staged approach to implant reconstruction by 

ridge split technique has shown to have better buccal 

cortical bone preservation,higher implant success and 

also provide more predictable and stable results. 

 

I. INTRODUCTION 

 

The use of dental implants for the treatment of 

edentulism continues to increase worldwide and over the 

years has evolved into a predictable procedure, which is 

rapidly becoming the preferred method of tooth 

replacement. 

 
However, tooth extraction and/or trauma can cause 

alveolar bone loss that can lead to inadequate horizontal 

width or vertical height, which may hamper the placement 

of a dental implant.  

 

The treatment modalities for clinical scenarios as 

these include 2-dimensional (2D)and 3-dimensional (3D) 

hard-tissue augmentation techniques. 

 

2-dimensional (2D) are mainly designed for vertically 

preserved but width-deficient alveolar ridges while, 3-

dimensional (3D) hard-tissue grafting procedures are 
intended to gain height and width in volumetrically 

deficient ridges(1). 

 

 

 

 

The various pre-implant bone augmentation surgical 

techniques which assist a dental surgeon in reconstructing 

deficient alveolar ridge include: 

 

 Guided Bone Regeneration (GBR) with a cancellous 

graft, onlay/veneer block graft, inlay grafting.(6,7) 

 Ridge split technique(8,9) 
 Vertical and horizontal distraction osteogenesis.(2) 

 

Although ridge-widening techniques were used in the 

pre-implant era as a form of pre-prosthetic ridge plasty, 

there has been renewed interest in such techniques in the 

past 30 years since the advent of osseointegration and root-

form dental implants. 

 

The piezoelectric system is based on the fact that 

certain crystalline structures such as quartz will be subject 

to a change in shape when placed within an alternating 

voltage at an ultrasonic frequency, the resultant vibration 
produces tip movement that is primarily linear in 

direction.The advantage of this technique is the ability to 

cut the hard tissue with simplicity and precision while, 

avoiding any soft tissue injury. 

 

In 2000, Vercellotti et al. renewed this approach for 

nerve and soft tissue protecting surgery which overcame 

the limitations of traditional instruments in oral bone 

surgery. It was first reported for preprosthetic surgery, 

alveolar crest expansion and sinus grafting. (10,11) 

 
In this case report, we present one such clinical 

scenario where ridge augmentation using a sophisticated 

surgical technique of peizosurgery. 

 

II. CASE REPORT 

 

A 24 year old female patient walked into our OPD 

with the chief complaint of missing tooth in the upper right, 

lower left and right back tooth regions since one year. She 

gave no relevant medical history. 

 

On intraoral examination, partially edentulous teeth 
were noticed irt 14,44regions and a root-stump was seenirt 

36. 

 

A diagnosis of Kennedy’s Class I irt maxilla and 

Kennedy’s Class I mod 1irt mandible was given. A 

treatment plan of implant placement following extraction of 

36 was made. 
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At the 1st appointment, complete supragingival and 

subgingival scaling was performed and oral hygiene 
instructions were given to the patient. 

 

Following which, routine blood investigations were 

carried out and an OPG was taken (Fig 1).The radiographic 

investigation of the desired area revealed a root-stump irt 

36 & the distance between the alveolar crest and 

mandibular canal was found to be 13mm (Fig 2) 

The patient was then referred to the Dept. of Oral and 

Maxillofacial Surgery for the extraction of 36.  
 

In the 2nd appointment, clinical examination indicated 

satisfactory healing irt 36. However, residual ridge width 

was found to be 3mm (Fig 4) and according to the 

classification of alveolar ridge width by Tolstunov(3) the 

current case presented a Class IV situation of severe 

alveolar deficiency. 

 

 
Table 1:- Tolstunov's classification of alveolar ridge width 

 

Hence, an Alveolar Ridge Split technique was planned to achieve hard tissue augmentation prior to implant placement. 

 
Patient was prepped for the surgery that includedpresurgical chlorhexidine mouthrinse, painting povidoneiodine around the 

surgical site and administration of local anesthesia.  

 

Firstly, midcrestaland crevicular incisions were given using the no.15 surgical blade(Fig5,6). Following which, flap was 

reflected irt 36 (Fig7) and the underlying bone was exposed. The horizontal ridge width was visualized and examined using 

William’s periodontal probe to be 4mm (Fig 8) 

 

In this case, ridge-split was performed using Piezosurgical unit. 
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Table 2 

 
The BS2 piezo insert tip was used to achieve the initial 

ridge split(Fig9) and subsequently chisel and mallet was 

used to expand the ridge further(Fig10). The desired split 

depth of 8mm was achieved (Fig11,12), after which the 

distance between the two split halves amounted to 9mm 

(Fig13,14). 

 

The space between the split halves was grafted using 

xenograft (Fig15). Healiguide collagen membrane was then 

placed over the ridge(Fig16) and sutures were given (Fig17). 

 

The patient was evaluated 2 weeks post-operatively; 
the surgical site presented satisfactory healing with no 

associated complications (Fig18).  

 

The patient was re-evaluated 45 days post-operatively; 

during which clinically ridge width of 10mm was an 

Intraoral Periapical Radiograph(IOPA) was taken irt 36 

revealed adequate bone fill. 

 

The piezoelectric assisted alveolar ridge split technique 

was used successfully to gain a clinical ridge width of 

10mm (Fig19) and pre- and post-procedural radiographic 

examination displayed adequate bone fill 45 days post-

operatively (Fig20,21). 
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III. DISCUSSION 
 

Ridge expansion discloses certain technical and 

physiological limitations. One major drawback of alveolar 

bone splitting is the requirement of a cancellous bone 

compartment between the buccal and lingual plates to allow 

separation. 

 

Consequently, although in many cases mainly the 

mandible is affected by horizontal bone resorption the lack 

of enough extendable trabecular bone volume often 

confines the technique to the maxilla. Moreover, without 

any further modification of the surgical technique or 
integration of additional grafting techniques collateral 

missing vertical bone height cannot be sufficiently rebuilt. 

 

Another disadvantage of the alveolar bone splitting 

technique, which can be quite severe, may be the risk for 

bone resorption due to malnutrition of the laterally out 

displaced buccal bone wall. Although, some approaches 

were proposed to reduce bone resorption evidence for their 

efficacy is still lacking. 

 

IV. CONCLUSION 
 

The literature has demonstrated the predictability of 

the Ridge Split technique in cases of narrow alveolar ridges 

that can be widened in preparation for an implant 

placement.  

 

Also, the staged approach to implant reconstruction by 

ridge splitting tends to have betterbuccal cortical bone 

preservation, higher implant success. (2) 
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