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ABSTRACT 

Purpose: One of techniques for ridghe augmentation is sandwich technique in which 

autograft fixes with miniplates that needs to spend more time for putting and removing them. 

In this study allograft fixed in place without using fixation devices. 

Material and methods: In these study 4 patients aged 25-65 were treated. The inclusion 

criteria’s were.1-Righe height in the posterior region of mandible was between 5 to 8 

millimeter and minimum 5 millimeter widths.2-No medical risk for implant placement .3-no 

patients smoke.  

After bone exposure a horizontal osteotomy was performed by oscillating saw2 m above the 

mandible canal and tow vertical cuts were made at the both end of horizontal osteotomy l. 

Lingual periostium was released and the mobile segment displaced coronaly and the created 

gap was saved by a pice of mineralized cancellous allograft. After 6-8 months 8 implants 

were inserted in augmented area. Four months later abutments were connected and crowns 

were reconstructed. 
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Results: mean ridge height increased 3/51±/34 mm and paired t test showed that 56/7 percent 

increase in ridge height was Results: Preoperative and postoperative mean ridge height was 

respectively 6/19±/85 mm and 9/7±/99  mm that  statistically significant.p≤0/000 

Conclusion 

Sandwich osteotomy is an acceptable technique for ridge augmentation and can be performed 

under local anesthesia with allografts without any fixation. 

Keywords: Sandwich technique, Allograft, Ridghe augmentation, Fixation 

1- INTRUDUCTION  

Mean ridge height increased 3.51±.34 mm 

and paired t test showed that percent 56.7 

increase in ridge height was Case 

presentation Results:  Preoperative and 

postoperative mean ridge height was 

respectively 6.19±.85 mm and 9.7±.99 mm 

that statistically significant.p≤0.000 

Conclusion        

This is a pilot study. In this study, 4 

patients aged 25-65 were treated. The 

inclusion criteria.1- Righe height in the 

posterior region of mandible was between 

5 to 8 millimeter and minimum 5-

millimeter widths 2- Medical risk for 

implant placement 3- Patients smoke.  

After bone exposure a horizontal 

osteotomy was performed by oscillating 

saw2 m above the mandible canal and tow 

vertical cuts were made at the both end of 

horizontal osteotomy l. Lingual periosteal 

was released and the mobile segment 

displaced coronaly and the created gap was 

saved by a piece of mineralized cancellous 

allograft. After 6-8 months, 8 implants 

were inserted in augmented area. Four 

months later abutments were connected 

and crowns were reconstructed. 

After the loss of natural teeth, bony 

changes in the jaws begin to take place 

immediately. Because the alveolar bone no 

longer respond to stresses placed in this 

area by the teeth and periodontal ligament, 

bone begins to resorb. The specific pattern 

of resorbtion is unpredictable in a given 

patient because great variation exists 

among individuals. In many patients, this 

resorption process tends to stabilize after a 

period, whereas in others continuation  of 

the process eventually result in total loss of  

alveolar bone[1].Oral rehabilitation using 

osseointegrated implants is widely 

accepted. However, many patients do not 

have sufficient bone for this, because of 

alveolar resorption after tooth lost by 

decay, periodontal disease or accidents. 

For these patients, there are some 

solutions: bone graft or nerve lateralization 

in mandible for posterior implant 

placement [2, 3] 

Implant survival is dependent on both bone 

quantity and quality. Bone quantity is the 



Hamidreza Azimi et al                                                                                                            Research Article 
 

 
3090 

IJBPAS, November, 2016, 5(11) 

amount of available bone for implant 

placement in the jaws [4] only bone graft 

is one of the common ways for bone 

augmentation. During providing bone 

grafts complication and then bone 

resorbtion may occurred. Simion et al in 

2007 used GBR technique with PTFE 

membrane around implants .The space 

under the membrane was filled with 

peripheral venous blood from the animal, 

and the flaps were sutured over the 

membrane. In most of the specimens, bone 

had grown in height close to, or in direct 

contact with the membrane. However, the 

new bone generally was not in direct 

contact with the implants [5].  

Borgonov2012 used fresh frozen graft for 

maxillary ridge augmentation. He 

concluded the use of fresh frozen bone 

(FFB) in major preprosthetic surgery 

might be an acceptable      therapeutic 

alternative to the autogenously block graft 

(harvested from iliac crest or caldarium) 

for its success rate as graft material [6] 

 Titanium mesh and particulate 

autogenously bone graft for vertical bone 

augmentation has been reported to be 

effective. There are many successful 

reports of mandibular vertical 

augmentation with block grants (7). 

Several reconstructive procedures have 

been planned for vertical ridge 

augmentation (8-9). However, it must be 

emphasized that patients affected by 

partial edentulous do not easily accept 

major surgical procedures that may apply 

hospitalization or general anesthesia. They 

rarely accept procedures that may involve 

major complication during the healing 

phase[8].  Some devices like mini plates 

and screws and mesh may be used for this 

propose that may add complications like 

exposure of them and more time needed 

for installation and then removing them. 

Purpose of this study was evaluate the 

result of mandibular  vertical ridge 

augmentation with inlay freeze dried 

mineralized cancellous bone block 

allograft (Tissue Regeneration co, Kish 

island, Iran)without any fixation devices in 

a group of partially edentulous patients 

with a broad edentulous area that needed 

major bone reconstruction. Use of allograft 

allowed us treat all patients under local 

anesthesia. 

2-MATERIAL AND METHODS 

Four patient due to lack of sufficient bone 

height in the posterior region of the 

mandible were referred to private clinic. 

Patients aged 25 to 65 years (average 42.5 

years).Four partially edentulous patient 

were consecutively treated with sandwich 

technique and followed reconstruction 

with implants in the grafted area. The 

inclusion criteria 1-Righe height in the 

posterior region of mandible was between 
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5 to 8 millimeter and minimum 5 

millimeter widths.2-No medical risk for 

implant placement .3-no patients smoke. 

Three of partially edentulous patient were 

female and one was male. Totally four 

segment were treated. All of the surgeries 

on mandible with local anesthesia were 

done. The preoperative case study 

consisted of a conventional panoramic 

(Trophy) and CBCT scans for accurate 

measurement of ridge height and thickness 

(fig1-2). All the patients were referred for 

implant placement the distance between 

ridge crest and inferior dental canal was 

between 5-8 millimeter so all the patient 

informed that bone reconstruction might 

be necessary prior to implant placement. 

First, patients with lidocain were locally 

anesthetized (1.100000) then a horizontal 

incision about one centimeter lower than 

the crest of the ridge was done on alveolar 

mucous. After bone exposure a horizontal 

osteotomy was performed by oscillating 

saw(surgix japan) 2 m above the mandible 

canal and tow vertical cuts were made at 

the both end of horizontal osteotomy and 

final phase were done by chisel. Lingual 

periostium was released and the mobile 

segment displaced coronaly and the 

created gap was saved by a piece of 

mineralized cancellus allograft (Cenobone, 

Iran) (fig3).  

Dimensions of these graft were 5mm 

hight,5mm width and 30mm 

length(fig4).Length of the graft were 

adapted with the created gap and empty 

area were filled with dematerialized 

powder 150- 2000µm (Cenobone, Iran).A 

piece of membrane (Cenoderm, iran) were 

placed on buccal side of the graft. Wound 

with silk was closed (Supa, Iran) suture. 

Amoxicillin 500mg every 8 hours for two 

week were prescribed and patients 

instructed use iboprophen 400mg if pain 

was present. Extraoral cold compress for 

the day after surgery was prescribed for 

reducing the postoperative swelling. 

Postsurgical instruction included soft diet 

for two weeks and 2% chlorhexidin 

mouthwash for two weeks was prescribed. 

Suture were removed after two weeks and 

a control OPG was obtained .(fig5) After 

healing period ,6 to 8 months after 

grafting, for evaluation of augmented bone 

OPG and  CBCT  were   obtained (fig 6-7)  

Vertical bone augmentation was 

determined by analyzing CBCT images 

acquired at time of surgery and 6to 8 

mount after surgery. Measurements with 

CBCT software were performed (NNT 

viewer software QR, newton VG, Verona 

Italy) (fig 7) 

A crestal incision and periosteal dissection 

was performed. Implant sits were prepared 

and 8 fixtures (Implantium, superliner, 
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Korea) were implanted (fig 8-9). Four 

months later abutments were connected 

and crowns were reconstructed. 

Per implant resorbtion evaluated with 

panoramic examination 6month latter 

according to this score 1-no important 

bone loss 2-visualization of first three 

treads of implants (Table1).  

3-RESULTS  

This study was performed in 4 patients, 

one male and 3 female. One implant were 

placed in position lower second premolar, 

tree in lower first molar, four in lower 

second molar. 

The length of mandible in places, were 

supposed to insert implants measured from 

crest of ridge to superior border of 

mandibular canal according to CBCT 

images and reported in table 2. 

Preoperative and postoperative mean ridge 

height was respectively 6.19±.85 mm and  

9.7±.99  mm that  mean ridge height 

increased 3.51±.34 mm and paired t test 

showed that 56.7 percent  increase in ridge  

height  was statistically significant p≤0. 

Minimum ridge height was 5 millimeter, 

maximum height was 7.3 millimeter, and 

all of the implants in posterior part of 

mandible were inserted. The minimum 

vertical augmentation was3.1 millimeter 

and maximum augmentation was 4.2 

millimeter so the average augmentation in 

height was 3.51milimeter. There were no 

complication in surgical sites. None of the 

patients reported temporary or permanent 

anesthesia. 

4- DISCUSSION  

Lack of adequate bone height in the 

posterior part of mandible is a limited 

factor for implant placement because of 

inferior alveolar nerve placement. 

Different surgical methods have been 

introduced to overcome this problem like 

bone grafts (10), distraction osteogenesis 

(11) nerve lateralization (12) and visor 

osteotomy (13) Sandwich technique first 

described by Schettler in 1976 (14) 

Schettler technique have been changed and 

developed by using different graft material 

and fixation device. Marchetti in 2007 (15) 

used sandwich technique with autogenous 

iliac bone graft for ridge augmentation and 

reported 6.5-7 mm vertical augmentation. 

This vertical gain is a considerable height 

but the height of iliac grafts used for 

augmentation were not recorded and 

autogenous graft needed second surgery. 

Use miniplates for fixation could help to 

use larger graft and better fixation but also 

need more time for placing and then 

removing miniplates and another surgery 

for removing them. Ole t Jensen (16) in 

2006 used sandwich technique with auto 

graft with different height and miniplate 

for ridge Jensen augmentation in 8 patients 

and reported 6 mm vertical augmentation. 
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I n this study allograft (Cenobone, Kish, 

Iran) with 5mm height and 5mm width 

used for all cases and the grafts stabilized 

in places only with sutures. No manipulate 

were used for fixation of coronal segment. 

Plate application needs more time for both 

fixation and removing them and may be 

naked as reported by Marchetti and Jensen 

(15, 16).Yeung (17) reported   good result 

of a case treated by sandwich osteotomy 

with auto graft without any fixation. 

Average vertical gain in present study was 

3.5mm that was sufficient to insert 

implants longer than 8 mm. 

5-CONCLUSION  

Sandwich osteotomy is a good technique 

for ridge augmentation and can be 

performed under local anesthesia with 

allografts without any fixation. Proper 

distance from inferior alveolar nerve 

during osteotomy can prevent the 

occurrence of parenthesis that did not 

occurred in any of our patients.  
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Appendix 
 

 
Fig 1: Before surgery 

 
 
 
 
 

 
Fig 2: CBCT before surgery 
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Fig 3: Interpositional graft in place 

Fig 4: mineralized cancelous allogrft

                                                                                                        

Interpositional graft in place without any fixation 
 
 

mineralized cancelous allogrft used for augmentation 
 

Fig 5: Two week after surgery 
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Fig 6: Six month after surgery 

 

 
Fig 7: CBCT  6 months after surgery 

 
 

 
Fig8:Insertion of implants in mandibul 
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Fig 9: OPG after implant insertion 

 

 
Fig 10: Abutment fixation 

 

 
Fig 11: View of final prosthesis in left mandible 
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Table 1: Ridge height before & after 
Ridge 
height 
before 

grafting 

Ridge 
height after 

grafting 

Position of 
implant 

Vertical 
augmentation 

Time between 
before surgery 

and implant 
placement 

Patient 
age 

Sex Implant 
length 

7.3 10/7 First left molar 3/4mm 8months 65 female 10 
5 8/5 Second left  

molar 
3/5mm 8months 65 female 8 

5/3 9 first left molar 3/7 6months 50 female 10 
7/1 11/3 Second left  

molar 
4/2 6months 50 female 10 

6/5 10 First left molar 3/5 6months 30 male 8 
5/5 8/6 Second right  

molar 
3/1 6months 30 male 8 

6/1 9/6 Second left 
premolar 

3/5 6months 25 female 8 

6/7 9/9 Second left  
molar 

3/2 6months 25 female 8 

 


