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 ABSTRACT 

Statement of the Problem: Dental implant is one of the best choices for recon-

struction of aesthetic and function. High success rate of these treatments are related 

to some considerations such as case selection, implant system selection and surgi-

cal methods. One-stage or two-stage surgical approaches are routine surgical meth-

ods in dental implant treatments.  The minimum rate of bone loss around fixtures is 

the most important criteria for evaluation of implant treatment success that can be 

affected by different methods of surgery.  

Purpose: This experimental study has been done to compare the crestal bone loss 

at mesial and distal surface of implants installed through either one-stage or two-

stage surgical approach. 

Materials and Method: In the present randomized clinical trial, 310 Astra Tech 

implant system were divided into two unequal groups to be used for 140 patients. 

One hundred and seventy implants were inserted through one-stage and 140 

through two-stage surgical approach. The baseline parallel periapical radiography 

was provided immediately after the surgery. Six months after the functional load-

ing, another radiographic image was provided by using the same technique and 

machine. Marginal bone loss was calculated by using Adobe Photoshop CS5 soft-

ware. Data were statistically analyzed with SPSS software. P values less than 0.05 

were considered as significant. 

Results: The mean Bone loss on the mesial and distal surfaces of implants inserted 

through one-stage surgery and two-stage surgery was 0.76±0.04 and 0.842±0.04 

mm respectively. No notable marginal bone change was observed between the 

maxilla (0.860mm) and mandible (0.729mm). Moreover, p Value was>0.05 in all 

samples, indicating no significant difference in the crestal bone loss. 

Conclusion: Accordingly, one-stage surgical technique may provide better esthetic 

and function for dental implants. There is no significant difference between the two 

approaches concerning the marginal bone loss. 
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Introduction 

Dental Implants have changed the face of dentistry over 

the last 25 years. They are the preferred treatment for 

replacement of missing teeth. [1-2] The quality of bone 

surrounding the implant influences the shape and con-

tour of soft tissue and osseointegration. Thus, evaluation 

of the marginal bone around the fixtures is important to 

determine the implant success. [3] Osseointegration is 
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defined as the direct structural and functional connec-

tion between living bone and the surface of load-

carrying implant. [4-6] Therefore, there should be no 

movement between the implant and bone because of the 

direct contact. 

One of the main purposes of implant placement is 

to preserve the peri-implant tissue in long-term at the 

extracted tooth area, since its stability is crucial for den-

tal implant outcome. [7-8] Long-term implant success 

depends on peri-implant tissue stability. [9-11] Hence, 

preserving the marginal bone as much as possible and 

osseointegration are mandatory. [12-14] 

Two surgical methods are advocated for implant 

placement, one-stage, and two-stage surgical approach-

es. The original protocol for Braanemark implant sys-

tem in mandible was the two-stage procedure with three 

months healing time. [15]  

The advantage of one-stage surgery is that it re-

duces the treatment period and provides the patient with 

earlier esthetic and function. In this approach, a non-

submerged one-piece implant with a metal collar is de-

signed to protrude through the soft tissue after replace-

ment of the mucoperiosteal flap; i.e. the healing abut-

ment is placed at the time of surgery. [16] Previous 

studies confirmed that the mean bone loss in one-stage 

surgery technique lies within the clinically acceptable 

parameters. [17] 

The two-stage approach is typically used for re-

placing the teeth where there is no immediate need for 

cosmetic solution. In this technique, the fixture is placed 

below the level of bone crest and soft tissue; then, the 

flap is closed after placement of the cover screw.  

Initial soft and hard tissues healing after implant 

insertion is not related to one-stage or two-stage surgical 

methods [18-19] and is similar. [20] 

Few studies compared the one-stage and two-

stage surgical techniques in terms of marginal bone loss 

(MBL) around the implants. This experimental study 

wanted to evaluate the crestal bone resorption at the 

mesial and distal surfaces of Astra Tech implant system 

(Dentsply implants, Sweden) applied by either one-

stage or two-stage surgical approaches. 

 

Materials and Method 

This randomized clinical trial recruited 140 patients 

(100 females and 40 males with the age range, 18-65 

years old) who required 310 implant treatments over-

all. This research was approved by Shiraz University 

of Medical Sciences Institutional Review Board (#92-

6692). All the patients were in good general health 

(American Society of Anesthesiologists physical status 

I), nonsmokers, and non-addicts, besides being coop-

erative with the study and postoperative follow-up. 

There was no local problem such as gingival or perio-

dontal diseases, nor any need for soft tissue or hard 

tissue regeneration and graft. They all had fixed pros-

thesis treatment plan. 

 The surgical procedures were all performed by 

the same operator by using Astra Tech implant system.  

The cases were randomly divided into two 

groups as one-stage and two-stage surgical approach. 

The former group included 90 patients with 170 im-

plants and the latter consisted of 50 patients with 140 

implants to be placed. The patients were fully in-

formed about the treatment protocol and signed con-

sent forms. 

The subjects received (2gr Amoxicillin and 

400mg Ibuprofen one hour prior to the surgery), as 

well as 0.12% Chlorhexidine mouthwash as the pre-

operational prophylactic protocol. Surgical procedures 

started by anesthetizing with 2% Lidocaine and epi-

nephrine 1/100000, followed by crestal mucoperiosteal 

incision and envelope flap reflection. Then, the fix-

tures were installed following the outline described in 

the manual for the Astra Tech system at specified sites. 

In one-stage surgical method group, the muco-

periosteal flap was replaced after healing abutment 

placement and the flap was closed with resorbable 

suture. In the two-stage group, the fixtures were closed 

with cover screw prior to replacement of the mucoper-

iosteal flap and closing with resorbable suture materi-

al. 

All patients received routine postoperative in-

structions protocol. Parallel periapical radiography was 

performed for all patients immediately after surgery, 

recorded as the baseline. Three months later, prosthetic 

treatment was done. Six months after loading and 

prosthetic treatment, parallel periapical radiography 

was done by the same technique and machine as used 

previously. 

An oral and maxillofacial radiologist calculated 

the MBL by using Adobe Photoshop CS5 software. 
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The fixtures length was used as a reference measure-

ment for magnification of recorded radiographs. The 

data were statistically analyzed by SPSS software 

(version PASW 18). Independent test was used to 

compare the mean value of MBL between the two 

groups. P value less than 0.05 was considered as sig-

nificant.  

 

Results 

A total of 310 implants were inserted for 140 patients 

including 100 females and 40 males aged 18-65 years 

old. The implants were all placed by the same surgeon. 

Table 1 displays the groups division. 
 

Table 1: The study groups divided based on the surgical 

approaches 

 

Surgical Approach Population (n) Implants 

Group A- One stage 9 17 

Group B- Two stage 5 14 

 

The mean and standard division (SD) of MBL 

was calculated and recorded for both methods (Table 

2). In this study, 150 implants were inserted in the 

mandible and 160 in the maxilla. The mean bone loss 

was detected to be 0.729mm in the mandible and 0.860 

mm in the maxilla. Two hundred and fifty implants 

were placed in the posterior and sixty in the anterior 

area. 

p Value for MBL was greater than 0.05 indicat-

ing no notable difference between both the one-stage 

and two-stage surgical approaches, nor between the 

upper and lower jaws (p> 0.05). 
 

Table 2: The mean ± SD of marginal bone loss 
 

Surgical Approach Mean±SD of MBL 

One-stage 0.760±0.04 mm 

Two-stage 0.842±0.04 mm 

 

Discussion 

The results of this study suggested similar MBL in both 

one-stage and two-stage surgical approach for implant 

insertion. However, one-stage method is superior due to 

the treatment time and lower stress and discomforts 

related to the second procedure, especially in patients 

with systemic diseases. 

Similar to our study, a research showed that the 

survival rate and marginal bone changes were not dif-

ferent. Their preliminary evidence suggested that im-

mediate loading might be equally successful in either 

maxilla or mandible. [21] 

Siadat et al. [22] compared the crestal bone loss 

around implants placed through either one-stage or two-

stage installation and found no significant differences 

between the approaches one year after functional load-

ing. In another study, they used screw-shaped tapered 

implants for patients needing fixed partial dentures 

while we used cylindrical implants. Less bone loss was 

seen for one-stage approach, but after six and twelve 

months of functional loading, no significant differences 

were noted in MBL. [23] Regarding the study of Dias et 

al., early force loading on implant can stimulate bone 

remodeling. [24] 

Wenstrom et al. [25] inserted 153 implants for 81 

patients by submerge and non-submerge methods to 

investigate the longitudinal bone level change after five 

years of follow-up. The number of biological complica-

tions was found to be small. They also detected that the 

changes of peri-implant bone height were related to 

neither the surgical implant placement approach, nor the 

implant surface topography. [25] 

The results of the current study represents the 

mean MBL on both mesial and distal surfaces of im-

plants inserted through one-stage method (0.76±0.04 

mm) to be less than two-stage approach (0.842±0.04 

mm); the difference was not statistically significant.  

Since the patients were carefully selected, and the 

surgery was performed by the same operator under 

standard conditions, the higher MBL around implants 

installed through two-stage approach can be attributed 

to the histological process of bone repair after trauma 

and the surgical procedure done for submerge fixtures. 

It can also be because the tissue was manipulated twice. 

Likewise, no significant marginal bone change 

was detected between the implants placed in maxilla 

(MBL= 0.860mm), and mandible (MBL= 0.729mm) 

which could be due to the careful selection of the study 

population, good quality of bone, and performing the 

surgery under standard conditions. Further investiga-

tions are recommended to compare MBL in maxilla 

and mandible separately, in addition to the anterior and 

posterior regions.  

In this study, intra-oral radiography was used to 

evaluate the MBL, which is quite a sensitive method. 

It should be noted that this technique could only record 
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bone level in two mesial and distal dimensions. There-

fore, some information might be missing, although 

enough data can be recorded for clinical follow up and 

diagnostic procedures. [26] Currently, new diagnostic 

radiographic methods such as cone beam computed 

tomography (CBCT) are more reliable for scientific 

studies and evaluations, but due to lack of patient co-

operation had use intraoral radiographies.  

 

Conclusion 

The findings of this study demonstrated no significant 

crestal bone loss on the mesial and distal surfaces of 

installed implants in both one-stage and two-stage sur-

gery. Thus, to reduce the treatment period and provide 

earlier esthetic and, function according to the patient's 

expectation and comfortability, the surgeons can insert 

implants through one-stage approach. 
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