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Background 
The alveolar bone deficiencies are caused due to various factors that include: 
trauma, faulty extraction, socket compression, and long term edentulism. At 
times, the quantity of the bone may be adequate for implant placement, but 
may not be in the proper location for an appropriate maxillo-mandibular relation 
and thus necessitate procedures to augment the ridge. Edentulous ridges can be 
split and expanded to widen a narrow ridge to accept a standard-sized implant. 
Alveolar ridge expansion with Piezo powered saw and subsequent expansion of 
the split bone with motorized expanders can create space for Immediate Implant 
Placement. The Piezoelectric Saw is ideal for performing precise bone cuts while 
offering better control on the expansion. The aim of this study was to place the 
implant immediately by ridge split using the Piezo unit and Calcium 
Phosphosilicate (CPS) for expanding the alveolar ridge. 

 
 

  

Methods 
A total of 15 patients who reported to the Department of Implantology and 
needed the correction of the deficient anterior maxilla were included in the 
study. All the patients were informed of the procedure and consent was taken. 
All the patients who were included in the study underwent a preoperative 
assessment that included models and wax-up to determine the desired 
tooth/implant positions. Afterwards, all the patients underwent a radiographic 
evaluation which included Periapical IOPAR and OPG. The following parameters 
were recorded during the study: 1. Pre-operative ridge width, 2. Post-operative 
ridge width during second stage while connecting healing caps, 3. Primary 
stability of the implants as measured in terms of insertion torque, 5. Implant 
survival and success. 
 

Surgical Procedure 
A Mid-crestal incision design was followed for all the cases with two vertical 
release incisions on the mesial and distal sides, and a full thickness flap was 
reflected. Using the piezo surgery, the sagital bone cuts were made initially at 
the crest leaving at least 1 mm of margin at the palatal bone. The mesial and 
distal vertical cuts were made at a distance of 1 mm from the adjacent teeth. 
The implant sites were then designated as per the pre-operative plan with a pilot 
drill. Further expansion of the site was done with bone expanders (MIS expander 
screw kit) to the planned width. All the sites irrespective of implant placement 
were grafted with a calcium phosphosilicate alloplastic bone substitute, 
performed and covered with either collagen membrane or titanium mesh over 
the split, and the flaps were released to achieve primary closure. 

Conclusion 
It can be concluded that the piezoelectric alveolar ridge splitting technique is a very 
successful alternative for extended grafting procedures if the ridge shows adequate 
height. Implants can be placed simultaneously after the ridge split and expansion 
with adequate insertion torques and achieve 100% survival and success. There is 
enhanced ease of grafting using CPS putty in between split ridges before implant 
placements without any voids left behind. Significant ridge width enhancement can 
be achieved with the use of this technique. Bone regenerated with collagen 
membrane along with CPS putty graft is comparable to augmenting the site with 
bioactive glass graft and a titanium mesh. Simultaneous placement of the implant 
with the split reduced the total treatment time. 
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Discussion 
The alveolar ridge split procedure in combination with immediate implant placement 
has been described for more than 10 years. This procedure discards the need for 
onlay grafts. Moreover, it avoids the use of a secondary surgical site that exhibits 
postoperative morbidity associated with bone harvesting. In the present study we 
report a total of 15 cases where piezosurgical expansion of the maxillary anterior 
areas was done and 30 implants were placed. The total amount of expansion gained 
was 4.15mm which facilitated placement of implants. The grafting procedure was 
carried out to contour augment the buccal plate to give long-term stability to both 
hard and soft tissues and also to avoid accidental buccal bone resorption, which 
would happen when the split buccal bone is thin. There are several advantages of a 
one stage split and placement, including but not limited to reduction in overall 
treatment time by an approximate 12-14 weeks and better soft tissue control as the 
implant and the split heals at the same time. The soft tissue from the buccal side 
that gets displaced to close the split in the first surgery can be recovered, re-
establishing an adequate zone of keratinised tissue on the buccal aspect. 
 

Results 
The mean pre-operative ridge width was 2.9mm (range 2-4mm) and the post-
operative width was 7.1mm (range 5.5-8mm). The smallest implant diameter was 
3.5mm and the maximum was 4.6mm diameter (average of 3.8mm). The insertion 
torque was 25-35ncm (average of 24.6ncm) in the singal-staged cases, whereas in 
the two-staged case, the torque at placement was 35-40ncm. 8 of the implants 
were restored with individual and remaining 22 with splinted crowns or bridge. 
None of the implants displayed any crestal bone loss, and the bone levels remained 
stable throughout the study. 
 
 
 
 

Representative Case 2 
A 32 year old male patient had many missing teeth due to periodontal disease which 
were extracted 2-4 years back. The patient desired replacement with implant-
supported full arch restoration. Clinical examination revealed all the teeth were 
missing except canines and premolars. The anterior ridge in the region of the central 
incisor and lateral incisor was deficient on the buccal aspect. The radiographic 
findings and the implant planning revealed that the width was adequate and needed 
to be displaced buccal for optimal implant position. Pre-operative ridge width was 
3mm. After splitting the ridge as per the protocol followed, CPS putty was injected 
between the split ridge. 3.8mmx12mm Biohorizons laserlok implants were placed in 
the region of 11 and 21 utilizing the surgical stent. RCM collagen membrane was 
utilized to cover the grafted site. 4.5 months later, an impression was made and 
hybrid screw retained was restoration delivered to the patient. 

Representative Case 1 

Representative Case 1 
A 45 year old female patient had lost her teeth due to trauma 4 months back and 
desired replacement of the missing teeth. Clinical examination revealed missing 
teeth no. 11, 12 and ridge deficiency on the buccal aspect. The ridge 
preoperatively at the crest was 2.5mm. CPS putty was injected between the split 
ridge. 4x13mm Neobiotec ISII implants were placed in the region of 11 and 12 
utilizing the surgical stent. RCM collagen membrane was utilized to cover the 
grafted site. 4.5 months later, an impression was made and PFM cemented crowns 
were delivered to the patient. 
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Representative Case 2 

Fig. 1: Pre-operative image Fig. 2: Piezo bone cuts 
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Fig. 6: After second stage healing 

Fig. 7: Final restoration Fig. 8: 12 months post-loading 
showing crestal bone stability 

Poster Presented at the Academy of Osseointegration                Annual Meeting, Mar 6 – Mar 8 2014, Seattle, WA 

0D8380-6.indd   16-17 8/29/2017   6:59:29 PM


