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ABSTRACT
Objective: To assess the possible risk factors that contribute to early dental implant failures in 
a teaching hospital.

Materials and Methods: This cross sectional study evaluated past records of the 24 patients treated 
with 53 dental implants and were divided into two groups, one with failed dental implants before 
occlusal loading and the other with successful implants. Variables such as Age, gender, location 
of implants (maxilla or mandible), type of implant healing (single or double stage) and timing of 
implant placement (fresh extraction sockets or healed sites) were assessed. 

Results: About 4 (7.5%) out of 53 dental implants failed to osseointegrate before the prosthetic 
phase. The difference between the two groups was statistically significant p= 0.032 regarding 
the healing of dental implant (single or double stage), however, it was not significant in terms of 
age, gender, site and timing of implant p>0.05.

Conclusion: Single stage implant surgery may be an important risk factor for early Implant 
failure however, more studies with larger sample size should be done to investigate risk factors 
that contribute to early failures. 
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INTRODUCTION
Currently, treatment of partial and fully eden-

tulous ridges with dental implants is a predictable 
treatment modality, however treatment failures do 
happen despite high success rates reported in the 
literature(1). It is therefore, imperative that a thorough 
understanding of the risk factors involved in dental 
implant failure is required for longevity of implant 
therapy(2). Implant failure has been associated with 
peri-implantitis which is believed to be an important 

biological complication(3). Dental implants can be 
considered successful if there is absence of mobility, 
peri implantitis and pain on clinical examination 
and absence of peri implant radiolucency on radio-
graphs(4). Following dental implant surgery, failures 
can occur prior to the prosthetic rehabilitation (ear-
ly) or after occlusal loading (late). Implant failures 
during early phase of healing may result from bacte-
rial infiltration during the surgical phase which can 
lead to fibrous union rather than bony union between 
dental implant and bone(5). Many local and system-
ic factors may be responsible for failure of dental 
implants seen clinically(6). Amongst local causes, 
inadequate bone quantity, decreased implant stability 
at the time of implant placement and wound infec-
tion are important (7). Prior to abutment connection, 
failure may result from inadequate bone to implant 



57

Risk factors associated with early implant failure J Khyber Coll Dentistry, Mar 2021, Vol. 11, No. 1

contact (6, 8). Esposito et al (9) reported that the most 
significant risk factors for early implant loss were 
trauma during implant placement and compromised 
quality and quantity of bone. Systemic conditions 
such as diabetes, osteoporosis, use of steroids and 
bisphosphonates are important systemic factors 
which can influence bone healing (10). Unsuccessful 
treatment with dental implants is also observed in 
patients with a history of tumoricidal radiation of 
jaws and excessive heat generation during the place-
ment of dental implants (11).Existing literature focuses 
on the performance of implant after the prosthetic 
rehabilitation but there is a paucity of information 
regarding failure of dental implants before occlusal 
loading (12).The purpose of this retrospective study 
was to evaluate possible risk factors which may be 
involved in early dental implant failure.

MATERIALS AND METHODS
This cross sectional study included records of 

patients who received dental implants between April 
2018 and July 2019 in the Implantology department 
at College of Dentistry Sharif Medical and Dental 
College, Lahore for replacement of single or mul-
tiple missing teeth. The exclusion criteria included 
a previous history of radiation of jaws, previous 
implant failure, uncontrolled metabolic disease, and 
smoking. All patients were seen by an experience 
oral and maxillofacial surgeon and a treatment plan 
was formulated after evaluation of patient’s history, 
clinical examination, and radiographic examination. 
All patients underwent CBCT examination. All pa-
tients were operated by a single consultant surgeon 
and received implants of same company.A standard 
protocol was followed for all implant surgeries. 2% 
lignocaine with 1:100,000 adrenaline was used as 
local anaesthesia following which a mucoperiosteal 
flap was raised. All patients were prescribed an anti-
biotic from penicillin group and NSAID as analgesics 
for 5 days.Double stage implant healing was our 
protocol unless the patient refused to have a second 
stage surgery. The implants were evaluated from the 
time of surgery till the prosthetic phase or 2nd stage 
surgery. Implants which were mobile, infected, or 
painful with peri-implant radiolucency on radio-
graphs were considered failed. All the patients were 
divided into two groups; group 1 included patients 
with successful implant at the time of prosthetic 
phase while group 2 included patient with failed 
implants.Patient’s age and gender were recorded, 

and age was evaluated in groups of ≤60 years and 
≥61 years.The site of dental implants (maxilla and 
mandible) was also recorded.Timing of dental 
implant surgery was evaluated in 2 groups, which 
consisted of placement in fresh sockets or into healed 
sites after at least 3 months post dental extraction.
Data regarding the type of implant surgery (whether 
single or double stage) depending upon the time of 
placement of healing abutment was also recorded.All 
data were statistically analysed using SPSS software, 
version 23 (SPSS Inc.; IL, USA). Chi-Square test 
and Fischer’s exact test were used as appropriately 
to compare the variables between the two groups. P 
value of < 0.05 was considered significant.

RESULTS

About 53 dental implants were done in 24 pa-
tients. A total of 4 implants (7.5%) failed prior to the 
prosthetic phase. There were 15 (62.5%) male and 9 
(36.5%) female patients in the study. Male patients 
received 41 dental implants out of which 2 dental 
implants (4.9%) failed, while in the female’s group, 
2 out of 12 dental implants (16.7%) failed prior to 
the prosthetic phase (table 1). The difference between 
the two was not statistically significant p= 0.217.

Age wise the patients were divided into two 
groups. Patients in ≤60 years group had 3 (10%) 
failed implants while the group ≥61 years of age had 
only 1 failure (4.3%) p= 0.62.

 2 out of 22 (9.1%) implants failed to osseointe-
grate in maxilla in comparison to mandible where 2 
of 31 (6.5%) implants failed. The difference between 
the two was not statistically significant p= 1.000.12 
implants (22.6%) were done as single staged when 
the healing abutment was placed at the time of 
implant placement while 41 (77.4%) implants re-
ceived healing abutment after a minimum period of 
3 months (healing phase). 3 implants (25%) failed in 
the single stage group while only 1 implant (2.4%) 
failed in the double stage group. The difference 
between the two groups was statistically significant 
p=0.032. In the healed sites, 2 out of 41 (4.1%) Im-
plants failed while 2 of 12 (16.7%) failed when the 
Implants were placed in fresh extraction socket. The 
difference was not statistically significant p= 0.217.
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DISCUSSION
Early failures during the course of dental im-

plant healing may occur due to certain local and 
systemic factors which results in deficient bone 
healing around the surface of the implant leading to 
inadequate osseointegration and formation of scar 
tissue (2, 7). In order to prevent early loss of dental 
implants it is important to recognise these factors 
(8). Several studies have reported an early failure rate 
ranging from 2-6% however higher failure rates may 
occur in patients receiving implants with a history 
of radiation or chemotherapy for tumors of jaws (3, 

9-12). In this study the early failure rate (7.5%) was 
slightly higher as compared to the previous studies 
which may be partly due to small sample size.Age 
is one of the many risk factors that can influence 
the healing of dental implants as delayed wound 
healing, systemic conditions and compromised bone 
quality and quantity have been associated with old 
age (8). In the present study 3 (10%) implants were 
lost in patients who were 60 years or less of age as 
compared to 1 (4.3%) implant in patient who was 
more than 60 years. The difference between the two 
age groups was not statistically significant p=0.624. 
These results are similar to what have been reported 
previously by Kang et al (13) . Successful treatment 
with dental implants in elderly patients has been 
reported in previous studies (14-16). In contrast to our 
results, Moy et al (17) showed a strong association 

between advancing age and early implant failure.Fe-
males were associated with higher (16.7%) implant 
failure rates in comparison to males (4.9%), however 
the difference between the two groups was not sta-
tistically significant p= 0.217. In contrast Sverzut 
et al (18) reported a 1.255 times greater risk of early 
implant failure in men as compared to women. Other 
reports have found no association between gender 
and early implant loss (4, 6, 19).Regarding the location 
of dental implants Esposito et al (5) reported three 
times increased chances of maxillary implants fail-
ure in comparison to mandibular implants. Similar 
results have also been observed by Steenberghe et 
al (19). A meta-analysis (12) also reported a statistically 
significant (OR = 1.27) difference between failure 
rates of implant placed in maxilla as compared to 
mandible. We have also observed increased failure 
rates in maxillary implants (9.1%) in comparison to 
mandibular implants (6.5%) but the difference was 
not statistically significant. In contrast to these re-
ports, Raiker et al (20) reported significant difference 
in failure rates of dental implants placed in mandible 
and maxilla with posterior mandible being the most 
frequent site while, Alsaadi et al (21) found that ana-
tomic site was not a risk factor for implant failure.
Single stage implant surgery was done in twelve 
implants where the healing abutment was connected 
to the implant at the time of implant placement. 3 
(25%) implants failed early in this group as compared 

Table 1: Risk Factors for Early Implant Failure

Group 1 healed implants (%) Group 2 failed implants (%) P value
Gender as a risk factor for early failure

Male 39 (95.1%) 2 (4.9%)
0.217

Female 10 (83.3%) 2 (16.7%)
Age as a risk factor for early failure

≤ 60 27 (90%) 3 (10%)
0.624

≥ 61 22 (95.7%) 1 (4.3%)
Location of dental implant as a risk factor for early failure

maxilla 20 (90.9%) 2 (9.1%)
1.02

mandible 29 (93.5%) 2 (6.5%)
Type of implant surgery as a risk factor for early failure

Single stage 9 (75%) 3 (25%)
0.032

Double stage 40 (97.6%) 1 (2.4%)
Timing of dental implant as a risk factor for early failure

Delayed 39 (95.1%) 2 (4.9%)
0.217

Immediate 10 (83.3%) 2 (16.7%)
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1 of 41 (2.4%) implant which were done as double 
staged. The difference between the two groups was 
statistically significant p- 0.032. Significant results 
regarding single stage surgery as a risk factor for im-
plant failure have also been reported by Vehemente 
et al (22). Our results are in contrast to other reports 
(2, 7) which have not found the healing method to be 
a significant risk factor for early failures. It is worth 
mentioning here that all the implants in this study 
were inserted at a torque of least 20Ncm and the de-
cision for the healing method was based on whether 
the patient wants a second stage surgery or not.

There were more failures when implants were 
placed in fresh extraction sockets (16.7%) in com-
parison to the healed sites (4.9%), however the 
difference was statistically not significant p- 0.217. 
The results are in accordance to a previous study by 
Baqain et al (2).

CONCLUSION
Within limitation of the study, the early failure 

rates are comparable to what have been published 
in literature however, they are slightly towards the 
higher side which may be due to the small sample 
size. Although retrospective study has less validity 
as compared to randomised control trials, but it 
may have highlighted single stage implant surgery 
as an important risk factor for early implant loss. 
Further studies with larger sample size are required 
to investigate and determine risk factors that may 
cause implant failures so as to increase success of 
dental implants.

REFERENCES
1.	 Chrcanovic BR, Albrektsson T, Wennerberg A. Rea-

sons for failures of oral implants. J Oral Rehabil. 
2014;41(6):443-76.

2.	 Baqain ZH, Moqbel WY, Sawair FA. Early dental im-
plant failure: risk factors. Br J Oral Maxillofac Surg. 
2012;50(3):239-43.

3.	 Chrcanovic BR, Kisch J, Albrektsson T, Wennerberg 
A. Factors Influencing Early Dental Implant Failures. J 
Dent Res. 2016;95(9):995-1002.

4.	 Alsaadi G, Quirynen M, Komárek A, van Steenberghe 
D. Impact of local and systemic factors on the incidence 
of oral implant failures, up to abutment connection. J 
Clin Periodontol. 2007;34(7):610-7.

5.	 Esposito M, Hirsch JM, Lekholm U, Thomsen P. Bio-
logical factors contributing to failures of osseointegrated 
oral implants. (I). Success criteria and epidemiology. 

Eur J Oral Sci. 1998;106(1):527-51.

6.	 Palma-Carrió C, Maestre-Ferrín L, Peñarrocha-Oltra 
D, Peñarrocha-Diago MA, Peñarrocha-Diago M. Risk 
factors associated with early failure of dental implants. 
A literature review. Med Oral Patol Oral Cir Bucal. 
2011;16(4):e514-7.

7.	 Krisam J, Ott L, Schmitz S, Klotz AL, Seyidaliyeva A, 
Rammelsberg P, et al. Factors affecting the early failure 
of implants placed in a dental practice with a specializa-
tion in implantology - a retrospective study. BMC Oral 
Health. 2019;19(1):208.

8.	 Mohajerani H, Roozbayani R, Taherian S, Tabrizi R. The 
Risk Factors in Early Failure of Dental Implants: a Ret-
rospective Study. J Dent (Shiraz). 2017;18(4):298-303.

9.	 Grisar K, Sinha D, Schoenaers J, Dormaar T, Politis 
C. Retrospective Analysis of Dental Implants Placed 
Between 2012 and 2014: Indications, Risk Factors, 
and Early Survival. Int J Oral Maxillofac Implants. 
2017;32(3):649–54.

10.	 Antoun H, Karouni M, Abitbol J, Zouiten O, Jemt T. A 
retrospective study on 1592 consecutively performed 
operations in one private referral clinic. Part I: Early 
inflammation and early implant failures. Clin Implant 
Dent Relat Res. 2017;19(3):404-12.

11.	 Borba M, Deluiz D, Lourenço EJV, Oliveira L, Tannure 
PN. Risk factors for implant failure: a retrospective 
study in an educational institution using GEE analyses. 
Braz Oral Res. 2017;31:e69.

12.	 Manzano G, Montero J, Martín-Vallejo J, Del Fabbro M, 
Bravo M, Testori T. Risk Factors in Early Implant Fail-
ure: A Meta-Analysis. Implant Dent. 2016;25(2):272-80.

13.	 Kang DY, Kim M, Lee SJ, Cho IW, Shin HS, Ca-
ballé-Serrano J, et al. Early implant failure: a retro-
spective analysis of contributing factors. J Periodontal 
Implant Sci. 2019;49(5):287-98.

14.	 Kowar J, Stenport V, Jemt T. Mortality patterns in par-
tially edentulous and edentulous elderly patients treated 
with dental implants. Int J Prosthodont. 2014;27(3):250-
6.

15.	 Garg A. Dental implants for the geriatric patient. Dent 
Implantol Update. 2011;22(7):49-52.

16.	 Park JC, Baek WS, Choi SH, Cho KS, Jung UW. Long-
term outcomes of dental implants placed in elderly pa-
tients: a retrospective clinical and radiographic analysis. 
Clin Oral Implants Res. 2017;28(2):186-91.

17.	 Moy PK, Medina D, Shetty V, Aghaloo TL. Dental im-
plant failure rates and associated risk factors. Int J Oral 
Maxillofac Implants. 2005;20(4):569-77.

18.	 Sverzut AT, Stabile GA, de Moraes M, Mazzonetto 
R, Moreira RW. The influence of tobacco on ear-
ly dental implant failure. J Oral Maxillofac Surg. 
2008;66(5):1004-9.



60

Risk factors associated with early implant failure J Khyber Coll Dentistry, Mar 2021, Vol. 11, No. 1

19.	 van Steenberghe D, Jacobs R, Desnyder M, Maffei 
G, Quirynen M. The relative impact of local and en-
dogenous patient-related factors on implant failure 
up to the abutment stage. Clin Oral Implants Res. 
2002;13(6):617-22.

20.	 Raikar S, Talukdar P, Kumari S, Panda SK, Oommen 
VM, Prasad A. Factors Affecting the Survival Rate of 
Dental Implants: A Retrospective Study. J Int Soc Prev 
Community Dent. 2017;7(6):351-5.

21.	 Alsaadi G, Quirynen M, Michiles K, Teughels W, 
Komárek A, van Steenberghe D. Impact of local and 
systemic factors on the incidence of failures up to abut-
ment connection with modified surface oral implants. J 
Clin Periodontol. 2008;35(1):51-7.

22.	 Vehemente VA, Chuang SK, Daher S, Muftu A, Dodson 
TB. Risk factors affecting dental implant survival. J Oral 
Implantol. 2002;28(2):74-81.


