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PIEZOELECTRIC VERTICAL BONE AUGMENTATION USING SANDWICH
TECHNIQUE IN ATROPHIC MANDIBLE:
TWO CASES REPORT

Ji-Soo Lee, Jung-Kwang Lee, Hyun-Jin Lee, Mi-Ra Ahn, Dong-Seok Sohn
Dept. of Dentistry, Oral & Maxillofacial Surgery, Daegu Catholic University Hospital

Objective: This is to report the efficacy of the sandwich technique for bone augmentation in a moderate
atrophic posterior mandible through clinical and histological results in two cases.

Subjects and Method: Two patients selected had moderate bone resorption in left lower edentulous
area. Sandwich osteotomy using the piezosurgery was performed and the osteomized alveolar segments
were elevated by 6mm in each two patients. The interpositional mineral allograft materials were inserted
in the atrophic posterior mandibles. After four months healing period, bone biopsies in the grafted areas
and placement of dental implants were performed. In both cases, panoramic views were taken preopera-
tively to measure the alveolar bone height for diagnosis, to monitor patient healing, and to evaluate bone

Results: Sufficient vertical bone height was gained by using the sandwich technique and implants were
placed successfully. In radiological evaluation, there was minimal resorption of bone height after the second
operation and in histomorphometric evaluation, they showed favorable new bone formation without inflam-

Conclusion: The sandwich technique can be an effective choice for augmenting vertical bone height in

the atrophic mandible. More of cases and long term follow-up are needed to evaluate bone resorption and
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Fig. 1.
electric device (SURGYBONE®) on left edentulous
molar area,
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Fig. 2. Bone graft with two kinds of allograft (Orthoblast
I and Tutoplast® cancellous microchips) between the
basal bone and segmented bone elevated.
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Fig. 3. Postoperative panoramic view.

Five 'implants (Ankylos®) and four temporary implants
(mini-dental implant) were placed.
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Fig. 5. .Bone biopsy on grafted area after 4 months in
sandwich augmentation.

Fig. 7. Smile view in setting final restoration.
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Fig. 4. Temporary prosthetics set.

Four temporary implants were used to support tempo-
rary denture for functional recovery of patient.

Fig. 6. The placement of three dental implants (Ankylos®)
In the left edentulous area of mandible.
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Fig. 8. Radiographic view at 12 months in function
Marginal bone loss is hardly found around implants.
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Fig. 9. The elevation of segmental bone up to 6mm and
the fixation with L type micro-plate and screws.
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Fig. 11. Intraoral view in setting final restoration.
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6mm ARAIZ E LE8 mini-plate (Jeil Corp, Seoul,
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Fig. 10. Bone biopsy after 4 months in sandwich aug-
mentation.

5
S EEE R

i
BEEERE

S R RO R A

4
4 4
i

%g i B

Bl SRS EEEEEE Bl

:
ki

AN S e O O S
R S 2 S
e

1

4

FEEaRtitadn

sasiiin

Fig. 12. Radiographic view at 15 months in function.
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New bone : 13.0 %
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Fig. 13. (Case 1) Light micrograph of area grafted with ICB and Orthoblast Il particles after 4 months. Low power
showing trabecular bone with normally appearing bone marrow in the grafted area. High-power micrograph

showing well integrated newly formed vital woven bo

ne (green color) along the surface of nonvital grafted bone

particles (red to violet color) and fibrovascular marrow tissue. Modified Goldner s trichrome staining.

ner's trichrome stain, x40

Fig. 14. (Case 2) Light micrograph of area grafted with

S R
Vital new bone
- Graofted dead bone

New bone : 12.6 %
Graft bone : 24.8 %
Fibrovascular marrow : 62.6 %

ST AT

regenaform and Orthoblast || particles after 4 months, Low

power showing trabecular bone embedded in fibrovascular connective tissue in the grafted area. High-power
micrograph showing newly formed woven bone (green color) associated with nonvital grafted bone particles (red
to violet color). No inflammatory and foreign body reaction is noted in fibrovascular marrow tissue. Modified

Goldner' s trichrome staining.
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Table 1. Histomorphometric analysis data of mixtured graft of Orthoblast Il (Case 1, Case 2) using the sandwich

technique
E Parameter Case 1 Case 2
Heahng period 4 months 4 months
Total bone volume 34.1% 37.4%
Vital new bone volume 13.0% 12.6%
Nonvital grafted bone volume 21.1% 24.8%
Relative vital bone volume 38.1% 33.71%
Fibrovascular marrow tissue volume ©5.9% 02.6%
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