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 ABSTRACT 

Statement of the Problem: Despite the low failure rate of dental implants, recogni-

tion of the risk factors can enhance the predictability of failure. 

Purpose: The aim of this study was to evaluate the risk factors for early implant 

failure. 

Materials and Method: This retrospective cohort study was conducted on two 

groups of patients, the patients with a failed implant before loading and those without 

a failed implant. Age, gender, implant type, implant surface, implant length, bone 

type, type of surgery (one- or two-stage) and immediate (fresh socket) or delayed 

placement of implant were the variables to be assessed in this study. 

Results: Out of the 1,093 evaluated implants, 73 cases (6.68%) failed in early stages. 

The two groups were significantly different in terms of implant surface, fresh socket 

placement, prophylactic use of antibiotics, and bone density (p< 0.05). Age, gender, 

implant height, implant type (cylindrical or tapered) and one-stage or two-stage 

placement were not significantly different between the two groups (p> 0.05). 

Conclusion: It seems that prophylactic antibiotic therapy, implant surface, bone 

density and placement in fresh extraction socket may contribute to dental implant 

failure. 
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Introduction  

Endosseous dental implants are successfully used to 

replace the missing teeth. Despite the predictability of 

success of dental implants, a small group of patients 

may experience implant failure. Success of dental im-

plants depends on the site of implant placement, the 

patient’s conditions, surgeon’s experience, the precision 

of surgical technique, and type of implants. [1] Failure 

of endosseous dental implants may occur prior to occlu-

sal loading with a prosthetic superstructure or later after 

loading. [2] Based on chronological criteria, the biologi-

cal failures can be classified into “early failures” (due to 

unsuccessful osseointegration, indicating impaired bone 

healing) and “late failures” (due to loss of osseointegra-

tion). [3-4] Several factors may be associated with early 

implant failure such as smoking, implant characteristics, 

infection, and insufficient bone quality/quantity. [5] 

Recognition of risk factors can reduce the failure rate 

and increase the predictability of dental implant treat-

ment. 

The purpose of this study was to assess the possi-

ble factors responsible for early failure of dental im-

plants. It was hypothesized that age, gender, implant 

surface and height, no prophylactic use of antibiotics, 

type of surgery (one-stage or two-stage), fresh socket 

placement, and bone quality may be associated with 

high failure rate of dental implants.  

 

Materials and Method 

This retrospective cohort study recruited samples deriv- 
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ed from the population of patients presenting to the Oral 

and Maxillofacial Surgery Department of Shahid Be-

heshti University of Medical Sciences between Septem-

ber 1, 2008 and October 31, 2015. The research protocol 

was approved by The Committee of Medical Ethics of 

Shahid Beheshti University of Medical Sciences.  

The subjects eligible for the study had a missing 

tooth and received dental implant treatment. The exclu-

sion criteria were having a systemic disease affecting 

the bone healing, history of bone grafting, jaw fracture, 

or radiotherapy, previous implant failure, and smoking. 

The dental implants were studied in two groups of 

patients; group 1 consisted of the patients with a failed 

implant before loading and group 2 included those 

without failed implant. 

The implant surface was classified into four cate-

gories; sandblasted and acid-etched (SLA), resorbable 

blast media (RBM), calcium phosphate-coated, and 

OsseoSpeed surface (Dentsply-Astra Tech; Sweden). 

The types of implants were studied in two groups of 

cylindrical implants and tapered implants. The implant 

height was studied in two groups of L1 comprising of 

patients who received an implant shorter than 10 mm 

and L2 comprising of patients who received implants of 

≥10-mm length. 

The bone quality was categorized into four types 

as D1, D2, D3, and D4 based on the Lekholm and Zarb 

classification. [6] The two types of implant surgery 

were studied as one-stage in patients who received a 

tissue level implant and two-stage in patients who re-

ceived a bone level implant. The patients were studied 

in two groups as those who received prophylactic anti-

biotic therapy (2 grams of amoxicillin one hour before 

surgery) and those who did not receive prophylactic 

antibiotic therapy.  

Regarding the age range, the patients were evalu-

ated in age groups of 20-40, 41-60 and over 60 years.  

The time of implant placement was evaluated in 

two groups of fresh socket placement and delayed 

placement for implants placed more than three months 

after tooth extraction. 

Age, gender, implant type, implant surface, im-

plant height, bone type, type of surgery, and immediate 

(fresh socket) or delayed placement of the implant were 

the variables of the study. Success or failure of the im-

plants was the outcome of this study. 

Statistical Analysis 

The statistical analyses were performed by using SPSS 

software, version 19 (SPSS Inc.; IL, USA). Chi-Square 

test was used to compare the variables between the two 

groups. Moreover, the Shapiro-Wilk test was applied to 

determine whether the sample data were drawn from a 

normally distributed population or not. 

 

Results 

A total of 1,093 implants were evaluated in this study, 

out of which, 73 cases failed in early stage (6.68%). In 

terms of the implant surface, failure occurred in 42 out 

of 624 implants (6.7%) with SLA surface, 19 out of 61 

RBM implants (31.1%), 10 out of 341 calcium phos-

phate coated implants (2.9%) and 2 out of 67 Osse-

oSpeed implants (3%). (Table 1) The four types of im-

plant surface showed significantly different failure rates 

(p< 0.001). 
 

Table 1: Comparison of implant surfaces between the two groups 
 

Group SLA RBM 
Calcium  

phosphate coated 

Osseo  

Speed 

Chi square  

test 

Group 1 42 19 10 2 
p= 0.001 

Group 2 582 42 331 65 
 

Regarding the type of implant, failure was ob-

served in 37 out of 629 cylindrical implants (5.9%) and 

36 out of 464 tapered implants (7.8%). Analysis of the 

data revealed no significant difference between the cy-

lindrical and tapered implants in this regard (p= 0.22, 

Table 2). Reviewing the implants failure based on the 

implant length revealed that 32 out of 476 implants 

(6.7%) with length of less than 10 mm and 41 out of 

617 implants (6.6%) with length of ≥10 mm length 

failed. Comparison of the failure rate between implants 

shorter than 10 mm and those ≥10mm length did not 

reveal any significant difference (p= 0.53). 

The implant failure was also checked based on the 

types of implant surgery. The results represented that 14 

cases of 317 one-stage implants (4.4%) and 59 cases of 

776 two-stage implants (7.6%) failed (Table 2). The dif-

ference between the failure rate of one-stage and two-

stage implants was not significant (p= 0.61). Gender-re-

lated comparison of the failure rate showed that 24 of 

388 males (6.2%) and 49 of 705 females (7%) experi-

enced implant failure (Table 2). However, the two gen-

ders had no significant difference in failure rate 

(p=0.71).  
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Table 2: Comparison of variables between the two groups 
 

Variables Group1 Group 2 Chi-Square test 

Implant type 

Implant length 

Surgery type 

Gender 

Immediate or delayed placement 

Prophylactic Antibiotic therapy 

37 CY,38 TP 

32 L1, 41 L2 

14 OS,59 TS 

24 M,49 F 

26 FR,47 DL 

48 PA,25 WPA 

592 CY,428 TP 

444 L1, 576 L2 

303 OS,717 TS 

364M , 656 F 

71 FR,949 DL 

989 PA,31 WPA 

p= 0.22 

p= 0.53 

p= 0.61 

p= 0.71 

p= 0.001 

p= 0.001 
 

CY: Cylindrical TP: Tapered L1:< 10 mm L2:≥ 10 mm OS: One-stage TS: Two-stage M: Male F: Female 

FR: Fresh Socket DL: Delayed WPA: Without prophylactic antibiotic therapy PA: prophylactic antibiotic therapy 

 

Failure was also observed in 47 of 975 delayed 

implants (2.7%) and 47 of 118 fresh-socket implants 

(39.8%) (Table 2). The difference of failure rate be-

tween the two groups was statistically significant, with 

the fresh socket group being far more susceptible to 

failure (p= 0.001). 

Reviewing the relationship between the bone 

quality and implant failure, it was found that 13 of 260 

implants (5%) placed in D1 bone, 12 of 534 implants 

placed in D2 bone (2.2%), 23 of 169 implants placed 

in D3 bone (13.6%), and 25 of 130 implants placed in 

D4 bone failed (19.2%) (Table 3). Evaluation of the 

data showed a significant difference in failure rate 

among different bone types (p= 0.001). 
 

Table 3: Evaluation of the frequency of various bone types 

between the two groups 
 

Group D1 D2 D3 D4 Chi-square test 

Group 1 

Group 2 

13 

247 

12 

522 

23 

146 

25 

105 
p= 0.001 

 

Table 4: Evaluation of age ranges in the two groups 
 

Group 
20<-<40 

years 

40<-< 60 

years 
60<years 

Chi-square 

test 

Group 1 

Group 2 

19 

240 

36 

526 

18 

254 
p= 0.88 

 

Implant failure was also assessed in relation with 

the patient’s age range. In this regard, implant failure 

was reported in 19 of 259 patients in the age range of 

20-40 years (7.3%), 36 of 562 patients in the age range 

of 40-60 years (6.4%), and 18 of 272 patients (6.6%) 

in the age range of over 60 years. The implant failure 

rate was not significantly different among different age 

groups (p= 0.88). In patients who received prophylac-

tic antibiotic therapy, 48 of 1037 implants failed 

(4.6%) and in the group who did not receive prophy-

lactic antibiotic therapy, 25 of 56 implants failed 

(44.6%). As was noted, implant failure rate was signif-

icantly higher in the patients who did not receive prop-  

hylactic antibiotic therapy (p= 0.001, Table 4).  
 

Discussion 

Recognition of the potential risk factors in early implant 

failure may help decreasing the frequency of failure and 

prevent early implant loss. Early failures occur due to 

the inability to establish a close contact between the 

bone and implant, absence of bone apposition, and for-

mation of fibrous tissue between the implant surface and 

the surrounding bone. [7] Loss of osseointegration is 

clinically detected by implant mobility, and radiologi-

cally confirmed by peri-implant radiolucency. [7]  

Infection and impaired healing are the two major 

mechanisms responsible for dental implant failure. Bac-

terial infection may cause implant failure and can occur 

at any time during the implant treatment, but it is quite 

important in early healing period. Impaired healing may 

be due to the surgical trauma (insufficient irrigation, 

overheating), micro-motions, and the patient’s related 

local and systemic factors, which play an imperative 

role in dental implant failure related to impaired healing. 

[8]  

The surface of dental implants is a key factor in 

bone-implant contact and the speed of bone apposition 

around the implants. [9] Among the four surface types 

evaluated in this study, the highest failure rate was not-

ed in RBM series and the lowest in calcium phosphate 

coated implants.  

Hong et al. [10] compared four different implant 

surfaces in the tibia of dog and reported the average 

bone-implant contact ratio to be 95.4% in hydroxyap-

atite-coated (HA) group (p< 0.01), 87.1% in RBM 

group (p< 0.05), and 86.0% in SLA group. They con-

cluded that osseointegration was superior in HA-coated 

implants compared with other groups. Ahmed et al. [11] 

stated that implants with RBM or SLA surface had 

comparable survival rates in short-term and the SLA 

surface seemed to be superior in the posterior maxilla  
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with poor bone quality.  

Kim et al. [12] studied the survival rate of RBM 

and calcium phosphate coated implants, and found no 

significant difference between them. They only an-

nounced that calcium phosphate coated implants pro-

vided favorable clinical results. The higher rate of fail-

ure in the current study might be due to other factors 

such as technical errors, various implant brands with 

RBM surface which had different designs and manufac-

turing process, and implant selection (type) in different 

occasions. [12] 

The tapered implants have higher primary stability 

and provide superior clinical results than cylindrical 

implants. [13] In the present study, the failure rate was 

statistically similar between the tapered and cylindrical 

implants. There is no clinical evidence supporting the 

higher survival rate of tapered or cylindrical implants. 

[14]  

The one-stage approach is preferred in partially 

edentulous patients since it does not require a second 

surgical intervention and has a shorter course of treat-

ment; Whereas, a two-stage submerged approach can be 

used when optimal primary stability is not achieved or 

when guided tissue regeneration is indicated. [15] This 

study did not demonstrate any significant difference 

between one-stage and two-stage procedures. Nor did 

previous studies mention any difference in the survival 

rate between the submerged and non-submerged im-

plants. [16-17]  

Earlier placement of implants with the highest 

feasible length is advocated. The longer implants are 

believed to exhibit higher survival rate and more favor-

able prognosis. [18] Several recent studies showed that 

placement of short implants was not a less efficacious 

treatment option compared to the placement of implants 

with ≥10-mm length in totally or partially edentulous 

patients. [19-20]  

The primary stability of dental implants highly re-

lies on the bone density. [21] Higher failure rate was 

reported in D4 bone. [22] The present study found the 

highest and lowest failure rate in D4 and D2 bones, re-

spectively. The two controversial points to considered in 

evaluation of bone quality are the reliability of sur-

geons’ perception of bone quality during the surgery 

(which is difficult to evaluate), as well as the fact that 

the bone quality is the same as bone density if no specif- 

ic definition has been provided for bone density. [23]  

Fresh socket implant placement has been declared  

as a risk factor for higher failure rate. [24] Peñarrocha-

Diago et al. [25] reported that the survival rate of dental 

implants placed in fresh extraction sockets was similar 

to that of dental implants placed in mature bone. Imme-

diate implants placed in the posterior maxilla often have 

a higher failure rate. [25] The present study showed a 

higher failure rate in implants placed in fresh socket. 

Age is considered as a prognostic factor in implant 

success. The older patients have a longer healing time, 

systemic health risk factors, and relatively poor bone 

conditions. [26] Predictability of dental implants in el-

derly patients has been declared in several studies. [27-

28] The current study noted no difference in the failure 

rate among various age groups. Moy et al. [29] reported 

that older age was strongly associated with higher im-

plant failure rate. Most previous studies reported no 

relation between the age and gender and early implant 

failure. [30-32]  

Prophylactic use of antibiotics can reduce the fail-

ure rate of dental implant treatment. [33] Sharaf et al. 

[34] suggested the prophylactic use of a single dose of 

antibiotic in dental implant treatment. Esposito et al. 

[35] studied the efficacy of prophylactic antibiotics in 

placement of dental implants in a pragmatic multicenter 

placebo-controlled randomized clinical trial. Their re-

sults did not prove the efficacy of prophylactic antibiot-

ics in decreasing the failure rate.  

Our results showed a higher failure rate in patients 

who did not receive prophylactic antibiotics (44.6% 

versus 4.6% in patients who received prophylactic anti-

biotic). Gynther et al. [36] reported no advantage to the 

antibiotic prophylaxis in routine dental implant surgery. 

Morris et al. [37] suggested little or no advantage to 

supporting antibiotic coverage for dental implant 

placement.  

Since the implant failure has multifactorial etiolo-

gy, determination of all factors needs a large sample 

size and strict control on variables. Several variables, 

which were not studied in this study, could be consid-

ered as limitations of this study including the experience 

of the operators, the patient’s nutritional status, and oral 

hygiene status before and after the implant placement, 

drilling speed, use of dull drills, as well as the indica-

tions and parameters for selection of the type and techn- 
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ique.  

Since smoking was proved as a risk factor for den-

tal implant survivals, [38] the current study excluded 

smokers to determine other risk factors without any 

cross-effect precisely. In bone graft cases, many varia-

bles interfere with the outcome of treatments such as 

bone substitutes, soft tissue coverage, type of mem-

branes, and delayed or immediate dental implant place-

ments. Further studies are recommended to address the 

above-mentioned variables. 

 

Conclusion 

Within the limitations of this study, it can be concluded 

that prophylactic antibiotic therapy, implant surface, 

bone density and fresh socket placement of implants 

might contribute to the dental implant failure.  
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