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Clinical data in this study was obtained from the Implant Database (ID) in the Ashman Department of Periodontology and Implant Dentistry at New York University
College of Dentistry. This data set was extracted as de-identified information from the routine treatment of patients in the department. The ID was certified by the
Office of Quality Assurance at NYUCD. This study is in compliance with the Health Insurance Portability and Accountability Act (HIPAA).

Ten (10) patients were consecutively selected from the ID for this case series based on the following inclusion and exclusion criteria as outlined below.

Inclusion criteria:
1. All patients received implants placed with the modified TSC technique.

2. Panoramic radiographs and CBCT scan images of the posterior mandible were available for case assessment.

3. Patients who required single or multiple implants in the posterior mandible.

4. A ridge width of <3mm .

5. A ridge height of >10mm as measured from the superior border of the mandibular canal to the crest of ridge.

6. A healed ridge at least 3 months following tooth extraction.

Exclusion criteria:
1. Presence of uncontrolled diabetes, immunological diseases or other systemic conditions that contraindicated surgery.

2. Radiation therapy to the head and neck region in the 12 months prior to the proposed therapy.

3. Chemotherapy within a 12-month period prior to the proposed therapy.

4. Patients on bisphosphonate therapy.

5. Periodontal disease, or an unwillingness to undergo needed periodontal therapy, around the remaining teeth.

6. Smoking habit of one pack or more per day and an unwillingness to enter a smoking cessation protocol.

7. Psychological problems that, in the opinion of the surgeons, would have rendered the delivery of comprehensive therapy untenable.

8. Unwillingness to commit to a long-term post-therapy maintenance program.

Evaluation criteria:

1. Implant and prosthesis survival for a minimum period of four (4) months from time of completion of the final restoration.

2. Lack of neurosensory problems or other complications.

Surgical Procedure:
The surgical procedures were standardized and are described below:

First Stage:
1. Patients were prescribed 2g of amoxicillin 1 hour prior to surgery or if allergic, 600mg of clindamycin 1 hour prior to surgery.

2. Local infiltration anesthesia of Xylocaine (Lidocaine HCl) 2% containing epinephrine at a concentration of 1:100,000 was used, or Carbocaine (Mepivacaine HCl) 
3% administered in cases where a vasoconstrictor was contraindicated.

3. A mid crestal incision was made along the ridge crest slightly toward the lingual side and 2 vertical incisions were made if necessary.

4. A full-thickness mucoperiosteal flap was elevated to expose the buccal aspect of mandibular alveolar ridge. Rectangular corticotomies were made using the 
piezoelectric saw. A crestal horizontal corticotomy was started 1 to 2 mm away from the adjacent tooth. The length of the horizontal cut was determined, based on 
the number of implants and the space between the implants. Vertical osteotomies were deepened 1-2 mm through the cortical bone along with the horizontal 
inferior cut.

5. An elevator #301 (E301, Hu-Friedy, USA) was used to expand the buccal segmented bone, provoking a greenstick fracture.

6. The greenstick fractured buccal segment was re-adapted with figure pressure, and the mucoperiosteal flap was sutured using 4-0 Chromic Gut resorbable 
material (635-CG, Henry Schein, USA). Tension-free soft tissue closure was achieved in all cases.

Second Stage:
1. After the primary surgery, a 3- to 4-week healing period was allowed before performing ridge expansion and placing grafting material during the second-stage 
surgery.

2. A crestal incision to expose the initial crestal cut was performed without elevation of a buccal flap. A 3.3mm diameter Split Crest Chisel (SCC33, EBI, Korea) and 
15c blade were used to carefully separate and mobilize the segmented bone, creating a greenstick fracture. This allowed the blood supply on the buccal aspect of 
the displaced buccal plate.

3. A xenograft material (small particles Bio-oss, Geistlich) was packed in the created space. The mucoperiosteal flap was sutured with 4-0 Chromic Gut. Tension-
free soft tissue closure was achieved in all case.

Third Stage:
1. After 3 to 4 months, a cone beam computed tomography (CBCT) scan was taken prior the third phase: The surgical exposure to place implants. 

2. A full thickness flap was reflected and landmarks were identified.

3. A round bur was used to mark the initial osteotomy and then a Lindemann drill

(EBI, Korea) was used to achieve a depth of 6mm into the bone.

4. A radiograph was taken to determine the osteotomy position.

5. Standard width implants (3.3-4.1mm) were then inserted in the area achieving primary stability and the surgical site was closed and left to heal.

Restorative Procedure

The implants were allowed to integrate for 3-4 months. Impressions were taken using polyether material and then sent to the lab for fabrication of PFM crowns. A 
CBCT scan was taken after the prosthesis was delivered. 

In patients with longstanding edentulism, extreme bone resorption is frequently observed. The use of bone augmentation
techniques to achieve additional bone is often necessary to create adequate bone volume. The width of narrow edentulous
ridges can be increased by different horizontal augmentation procedures: lateral augmentation, interpositional augmentation,
and distraction osteogenesis. Interpositional augmentation is a demanding technique for ridge expansion using bone expanders
or osteotomes with an approach known as the split-crest (SC) technique. The SC technique consists of segmenting the
vestibular cortical plate, displacing it buccally in either the maxilla or mandible to create a gap to contain the inserted implants.
The space around the implants can be filled with bone graft or bone substitute materials such as autogenous, allogenic, or
xenogeneic graft material. However, this approach has the potential for serious complications. Consequently, a staged approach
has been proposed with splitting and expansion performed followed by implant placement to reduce the potential for
complications. This poster introduces a modified three-staged SC (TSC) technique. The purpose of this retrospective case
series was to report the results with this novel three-staged SC technique. The step-by-step surgical procedure using delayed
implant placement will be described along with the advantages and limitations of this technique.

In this retrospective study, a total of ten subjects received twenty implants using the TSC technique. No implant failure or
neurosensory impairment were reported. There were no complications with the restorations (such as broken, fractured or chipped
restorations) in this study during the period that the final restorations were in function.

Abstract

Results

Methods and Materials

The TSC technique was shown in 10 cases with 20 implants to be effective for horizontal augmentation in severely atrophic
posterior mandibular ridges. The TSC technique can be used safely and predictably in patients with dense and thick cortical bone
and narrower ridges in the mandible. However, this technique requires knowledge, skill and experience.

Background and Aim

The augmentation of resorbed posterior mandible can be a real
challenge as the blood supply to the area is not very abundant. The
ridge splitting technique has been proposed to be a successful
alternative to augment the volume of the alveolar ridge especially in
this area. There are many approaches that could be utilized to
perform this concept. Some of the clinicians prefer to place implants
simultaneously to the splitting in order to reduce the treatment time.
The purpose of this retrospective case series was to review and
discuss a new step-by-step surgical procedure of a modified 3-stage
split crest (SSC) technique using a delayed implant placement
protocol. Ten patients were consecutively selected from the ID
(Implant database) for this case series based on inclusion and
exclusion criteria. The first stage consists of splitting the ridge.
Following a 3-5 week healing interval, the second stage consists of

expansion of the cortical plate (without elevating the periosteum)
and placement of a bone graft material. After a 4 months healing
period, implants are placed.In this retrospective study, a total of ten
subjects had received fourteen implants using SSC technique.
There were no complications with the restorations (such as broken,
fractured or chipped restorations) in this study during the period that
the final restorations were in function.The Three-Staged Split-Crest
technique is effective for horizontal augmentation in the severely
atrophic posterior mandibular ridge.
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Subject Gender Age
Bone Width (mm) Implants Description Follow-up 

(months) ComplicationsBefore After Location Diameter(
mm) Length(mm)

1 F 34 3 6.5 29 3.3 10 20 None
3 6 30 3.3 10 None

2 M 55 2 6 29 3.3 10 24 None
3 6 30 3.3 10 None

3 F 46 3.5 6.5 18 4.1 10 17 None
3.5 6.5 19 4.1 10 None

4 M 52 4 7 19 4.1 10 15 None

5 F 45 3 6.3 29 4.1 10 6 None
3 6.5 30 4.1 10 None

6 F 42 3 6 18 4.1 10 8 None
3.5 6 19 4.1 10 None

7 F 70 2.5 6 29 3.3 10 6 None
3 6.5 30 4.1 10 None

8 F 58
3 6 7 3.3 10

6
None

3 6.5 10 3.3 10 None
3.5 7 11 4.1 10 None

9 M 45 3 6.5 23 4.1 12 6 None
3.5 6.5 26 4.1 12 None

10 F 50 3 7 18 4.1 10 6 None
3 7 19 4.1 10 None


