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Abstract 

Objective: To analyze the amount of crestal bone loss in maxilla and mandible around 

Bredent Sky Blue implants of different dimension a year after implantation. Material 

and Methods: 36 implants diameter 3.5 x 10 mm were inserted in the maxilla and 12 in 

the mandible. 52 implants diameter 4.0 x 8 mm were inserted in the maxilla, and 61 in 

the mandible (two-stage implant surgery). The data were analysed using the IBM SPSS 

v.17 software package (descriptive statistics, ANOVA -test). Results: No statistically 

significant differences were found between maxilla right, maxilla left, mandible right 

and mandible left side at implant sites regarding distal and mesial bone losses. 

Statistically significant differences were found between maxilla front, maxilla posterior, 

mandible front and mandible posterior at implant sites regarding distal and mesial bone 

losses. Conclusion: This study showed more bone loss for anterior implants compared 

to the posterior ones, but there was no significant different bone loss between maxillary 

and mandibular implants regarding sites. 

 
Keywords: Dental implants; Bone resorption; Maxilla. 
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Introduction 

The process of healing around the implant is similar to that in the normal bone tissue. The 

studies of titanium implants have shown that the process of healing is conducted in three phases: 

osteophilic, osteoconductive and osteoadaptive [1,2]. Success of therapy is surgically, esthetically 

and functionally predictable only if we have sufficient bone and gingival tissue [3]. 

One of the most important criteria for evaluating implant success is determining crestal bone 

levels surrounding an implant [4]. The amount of crestal bone loss during the first year may affect 

the sulcus depth and enviroment for the longevity of the implant [5]. 

Implant surgery in the posterior regions of the upper and lower jaws is in cases with a 

satisfactory bone volume of the alveolar process not difficult. However, in cases of alveolar atrophy 

the anatomical limitations with the maxillary sinus cavity and the alveolar nerve canal the situation 

becomes more problematic and has to be solved by different kinds of graft techniques. However with 

the techniques which are available today most cases can be solved with good results [6]. 

Implant placement in the front region of the mandible is still the most common indications, 

especially when used four implants. The bone availability varies depending on the degree of atrophy. 

Implant placement in the posterior mandible is more often unilaterally in order to avoid a partial 

denture, or bilaterally after long periods of edentulous [7]. In the maxilla, conditionally favorable 

region for implantation is the front part of alveolar crest to the second premolar. Unfavorable region 

is the posterior maxilla, including the tuber maxillae [8]. 

When installing implants in front region of the maxilla the most attention should be paid to 

the aesthetics of the prosthesis [7]. Insufficient bone in vestibular-oral dimension is a common 

problem in treating missing front tooth with implants [3]. 

For implant in the posterior maxilla it should consider the maxillary sinus. In this case, 

accurate assessment of bone quality is the most important because the implant can be lost due to 

osteolysis if the compact bone is very hard [7]. 

 

Material and Methods 

This study analyzed a total of 161 implants type Bredent SKY BLUE. 36 implants diameter 

3.5 x 10 mm were inserted in the maxilla and 12 in the mandible. 52 implants diameter 4.0 x 8 mm 

were inserted in the maxilla, and 61 in the mandible (two-stage implant surgery). Dental panoramic 

radiographs were made before surgery, immediately after surgery and after a year, using 

Ortopantomograph type Kodak 8000 c, XJAM530. Panoramic images were calibrated using 

CliniView (version 5.2 Instrumentarium Imaging). The measurements were performed using 

software Kodak dental software 6.11.7.0. 

Crestal resorption was measured mesially and distally for each implant from the coronal 

portion of the abutment to the detectable margin of the alveolar bone, immediately after implant 

placement and after a year. 

The data were analyzed using the SPSS v.17 software (descriptive statistics, ANOVA -test). 
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Results 

The study included a total of 42 male and female patients. Among male patients, 43.5% of 

them were smokers, while 56.5% were non-smokers. Among females , 42.1% of them were smokers 

and 57.9% nonsmokers. Among male patients, 78.3% were partially dentate, while 21.7% were totally 

edentulous. 94.7% females were partially dentate, only 5.3% were totally edentulous. 

Table 1 shows the frequency of inserted implants in the front and posterior region of 

mandible and maxilla on the right and left side. 

 

Table 1. Frequency of inserted implant by region of maxilla and mandible. 

Region 

 

Diameter of implant  

3.5 x 10 mm 4.0 x 8 mm Total 

n % n % n % 

Maxilla right front 12 25.0 0 0.0 12 7.5 

Maxilla left front 13 27.1 0 0.0 13 8.1 

Maxilla right posterior 6 12.5 22 19.5 28 17.4 

Maxilla left posterior 5 10.4 30 26.5 35 21.7 

Mandible left front 4 8.3 0 0.0 4 2.5 

Mandible right front 3 6.3 1 0.9 4 2.5 

Mandible left posterior 4 8.3 28 24.8 32 19.9 

Mandible right posterior 1 2.1 32 28.3 33 20.5 

Total 48 100 113 100 161 100 

 

No statistically significant differences were found between maxilla right, maxilla left, 

mandible right and mandible left side at implant sites regarding distal and mesial bone losses as 

shown by analysis of variance (Tables 2 and 3). 

 

Table 2. Alveolar bone resorption measurements for implant diameter 3.5x10 mm. 

Diameter of implant 3.5 x 10 mm n Mean Std. Deviation    F             p* 

 

Distal resorption 

(mm) 

Maxilla right 18 0.60 0.32 

0.749       0.529 
Maxilla left 18 0.62 0.28 

Mandible right 4 0.85 0.24 

Mandible left 8 0.68 0.40 

Mesial resorption 

(mm) 

Maxilla right 18 0.50 0.36 

2.191       0.102 
Maxilla left 18 0.59 0.29 

Mandible right 4 0.88 0.30 

Mandible left 8 0.77 0.36 

*Analysis of variance (ANOVA) 

 

Table 4 shows statistically significant differences between maxilla front, maxilla posterior, 

mandible front and mandible posterior. Statistically significant differences were found between 

maxilla front, maxilla posterior, mandible front and mandible posterior at implant sites regarding 
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distal and mesial bone losses. The highest mean of bone resorption was measured in mandible front 

distally (M = 0.91), and the mandible front mesially (M = 0.96). 

 

Table 3. Alveolar bone resorption measurements for implant diameter 4.0 x 8 mm. 

Diameter of implant 4.0 x 8 mm n Mean Std. Deviation     F          p* 
Distal resorption (mm) Maxilla right 22 0.52 0.41 

0.485    0.693 
Maxilla left 30 0.60 0.44 

Mandible right 33 0.49 0.40 

Mandible left 28 0.50 0.36 

Mesial resorption (mm) Maxilla right 22 0.53 0.40 

0.128    0.943 
Maxilla left 30 0.54 0.39 

Mandible right 33 0.58 0.35 

Mandible left 28 0.54 0.36 
*Analysis of variance (ANOVA) 

 

Table 4. Alveolar bone resorption measurements for implant diameter 3.5x10 mm in different 

region of maxilla and mandible. 

Diameter of implant 3.5 x 10 mm n Mean Std. Deviation F             p* 

Distal resorption (mm) Maxilla front 25 0.67 0.26 

4.083    0.012 
Maxilla posterior 11 0.47 0.34 

Mandible front 7 0.91 0.22 

Mandible posterior 5 0.48 0.37 

Mesial resorption (mm) 
 

 

Maksilla front 25 0.57 0.32  
3.411    0.026 Maxilla posterior 11 0.49 0.35 

Mandible front 7 0.96 0.21 

Mandible posterior 5 0.60 0.37 
*Analysis of variance (ANOVA) 

 

The mean of distal and mesial resorption at implant diameter 4.0 x 8 mm between regions of 

the mandible front, mandible lateral and the maxilla lateral were not tested by ANOVA due to 

insufficient number of cases in the mandible front (n = 1). 

 

Discussion 

Marginal bone loss is evaluated by means of radiography and is directly associated with the 

long-term success of implant treatments [9]. The most observed loss occurring in mesial or distal 

sides are considered as the final implant bone loss [10]. According to Albrektsson et al, marginal 

bone level changes in the first year after implant insertion should be less than 1-1.5 mm and the 

ongoing annual bone loss should be less than 0.2 mm [11]. According to some other authors, the 

critical values of bone loss following one year of implantation have been proposed to be less than 1.5 

mm with the mean 0.1 mm annual rate in the following years [12-14]. In this study, the mean mesial 
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and distal bone loss of the implants were measured less than the mentioned critical value, which may 

be regarded as successful. 

Previous authors found no significant differences regarding bone loss occurring at the distal 

and mesial sides of the mandibular and maxillary implants or the maximum bone loss, taking place at 

these sides between the upper and lower implants. After 1-year loading the mean distal bone loss of 

mandibular and maxillary implants were 0.759 mm (0.088) and 0.615 mm (0.097), and the mean 

mesial bone loss of mandibular and maxillary implants was also 0.701 mm (0.088) and 0.627 mm 

(0.097), respectively [9]. Others authors reported the mean bone loss of 1-1.5 mm for the first year 

of implant placement [15]. A previous report showed a mean bone loss amounting to 0.4 mm at the 

first year [16]. However, a bone loss of 0.7 mm after the first year was found [17]. Mesial crestal 

resorption ranged from 0.4 mm to 1.2 mm and distal crestal resorption ranged from 0.3 mm to 1.3 

mm [17]. Hürzeler et al found bone loss of  0.40 mm (± 0.12 mm) within one year [18]. 

Several factors influence implant prognosis and can attribute to implant failure: length and 

diameter of the implant, implant location, implant designs, bone quality, implant surface and the 

general health of the patient [19-22]. 

In this study, we found no significant different bone loss between maxillary and mandibular 

implants regarding sites. This finding is in agreement with results by some studies [10,23,24]. On 

the contrary, some researchers reported more bone loss for maxillary implants than mandibular ones 

[25, 26]. 

This study showed more bone loss for anterior implants compared to the posterior ones, 

which is contrary to results of previous study [10]. Some authors found no significant differences 

regarding implants placed at anterior and posterior regions [9,27]. 

 

Conclusion 

The assessment crestal bone loss around implants is necessary for evaluating implant 

success. This study showed more bone loss for anterior implants compared to the posterior ones, but 

there was no significant different bone loss between maxillary and mandibular implants regarding 

sites. 

 

References 

1. Krhen J, Canjuga I, Jerolimov V, Krhen T. Implant stability measurement six weeks after implantation. Acta 

Stomatol Croat 2009; 43(1):45-51. 

2. Marx RE, Ehler WJ, Peleg M. “Mandibular and facial reconstruction” rehabilitation of the head and neck 

cancer patient. Bone 1996; 19:59-82. 

3. Živko-Babić J, Jakovac M, Carek A, Lovrić Ž. Implantoprosthetic therapy of a missing front tooth. Acta 

Stomatol Croat 2009; 43(3):234-41. 

4. Maksoud MA. Immediate implants in fresh posterior extraction sockets: report of two cases. J Oral Implant 

2001; 27:123-6. 

5. Misch CE. Dental implant prosthetich. Library of Congres Cataloging in-Publicatioin Data. St Louis: 

Mosby, 2005. 



Brazilian Research in Pediatric Dentistry and Integrated Clinic 2014, 14(3): 219-224 

6. Kahnberg KE. Implant surgery in the posterior region of the jaws. Acta Stomatol Croat 2005; 39(3):245. 

7. Kraljević K, Kraljević Šimunković S. Djelomične proteze. Zagreb: In.Tri d.o.o., 2012. 

8. Sulejmanagić H, Redžepagić S. Osnovi dentalne implantologije. Univerzitet u Sarajevu, Stomatološki 

fakultet, 2002. p. 9-80. 

9. Rasouli Ghahroudi AAR, Talaeepour AR, Mesgarzadeh A, Rokn AR, Khorsand A, Mesgarzadeh NN, 

Kharazi Fard MJ. Radiographic vertical bone loss evaluation around dental implants following one year of 

functional loading. J Dent Tehran Univ Med Sci 2010; 7(2):89-97. 

10. Boronat A, Penarrocha M, Carrillo C, Marti E. Marginal bone loss in dental implants subjected to early 

loading (6 to 8 weeks postplacement) with a retrospective short-term follow-up. J Oral Maxillofac Surg 2008; 

66(2):246-50.  
11. Albrektsson T, Zarb G, Worthington P, Eriksson AR. The long-term efficacy of currently used dental 

implants: a review and proposed criteria of success. Int J Oral Maxillofac Implants 1986; 1(1):11-25. 

12. Astrand P, Engquist B, Anzen B, Bergendal T, Hallman M, Karlsson U, et al. A three-year follow-up report 

of a comparative study of ITI Dental Implants and Branemark System implants in the treatment of the 

partially edentulous maxilla. Clin Implant Dent Relat Res 2004; 6:130-41. 

13. Becker W, Becker BE, Israelson H, Lucchini JP, Handelsman M, Ammons W, et al. One-step surgical 

placement of Brĺnemark implants: a prospective multicenter clinical study. Int J Oral Maxillofac Implants 

1997; 12(4):454-62. 

14. Hänggi MP, Hänggi DC, Schoolfield JD, Meyer J, Cochran DL, Hermann JS. Crestal bone changes around 

titanium implants. Part I: A retrospective radiographic evaluation in humans comparing two non-submerged 

implant designs with different machined collar lengths. J Periodontol 2005; 76(5):791-802. 

15. Hobo S, Ishida F, Garcia LT. Osseointegration and occlusal rehabilitation. 2 nd ed. Tokyo: Quintessence 

Pub, 1990. p. 43. 

16. Johansson LA, Ekfeldt A. Implant-supported fixed partial prostheses: a retrospective study. Int J 

Prosthodont 2003; 16(2):172-6. 

17. Jang BJ, Pena ML, Eskow R, Elian N; Cho SC, Tarnow D. The effect of implant desing on crestal bone 

levels. 23rd Annual Meeting of Academy of Osseointegration in Boston. 2008; 5:111-112. 

18. Hürzeler M, Fickl S, Zuhr O, Hannes C, Wachtel H. Peri-implant bone level around implants with 

platform-switched abutments: Preliminary data from a prospective study. J Oral Maxillofac Surg 2007; 65:33-

9. 

19. Lee JH, Frias V, Lee KW, Wright RF. Effect of implant size and shape on implant success rates: a literature 

review. J Prosthet Dent 2005; 94: 377-81. 

20. Alsaadi G, Quirynen M, van Steenberghe D. The importance of implant surface characteristics in the 

replacement of failed implants. Int J Oral Maxillofac Implants 2006; 21:270-4. 

21. Tamizi M, Ghanavati F, Radvar M, Ghanavati F, Rahmani MA. Comparison of bone healing around 

nonsubmerged and submerged implants in Maestro system of Biohorizon technology. Shahid Beheshti Uni 

Dental School J 2005; 23(1):18-27. 

22. Karoussis IK, Bragger U, Salvi GE, Burgin W, Lang NP. Effect of implant design on survival and success 

rates of titanium oral implants: a 10-year prospective study of the ITI dental implant system. Clin Oral 

Implants Res 2004; 15(1):8-17. 

23. Tawil G, Mawla M, Gottlow J. Clinical and radiographic evaluation of the 5-mm diameter regular-platform 

Brånemark fixture: 2- to 5-year follow-up. Clin Implant Dent Relat Res 2002; 4(1):16-26. 

24. Carlsson GE, Lindquist LW, Jemt T. Long-term marginal periimplant bone loss in edentulous patients. Int 

J Prosthodont 2000; 13(4):295-302. 

25. Penarrocha M, Palomar M, Sanchís JM, Guarinos J, Balaguer J. Radiologic study of marginal bone loss 

around 108 dental implants and its relationship to smoking, implant location and morphology. Int J Oral 

Maxillofac Implants 2004; 19(6):861-7. 

26. Pham AN, Fiorellini JP, Paquette D, Williams RC, Weber HP. Longitudinal radiographic study of crestal 

bone levels adjacent to non-submerged dental implants. J Oral Implantol 1994; 20(1):26-34. 

27. Wyatt CC, Zarb GA. Treatment outcomes of patients with implant-supported fixed partial prostheses. Int J 

Oral Maxillofac Implants. 1998; 13(2):204-11. 


