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ABSTRACT

Considering the increasing use of dental implants, their failure is a serious
challenge encountered by dentists. An accurate prediction of the rate of failure
based on the underlying factors allows patients to accept the risk of failure. This
study assessed the failure rate and time of implant treatment in patients referred
to a specialized clinic. This study was conducted on implant cases in Shahid
Montazeri Clinic in Tehran, Iran, from March 2008 to March 2017. A total of 544
patients including 248 patients in the failure group (case) and 296 patients in the
treatment success group (control) were evaluated. Data were analyzed using the
univariate and multivariable logistic regression. Males, older patients, posterior
implant placement site, and shorter height and/or diameter of dental implants
increased the risk of failure (P<0.05). The implant brand was also an effective
factor in the failure rate (P<0.001). Implants with smaller length or diameter were
more prone to failure. Accordingly, in selecting a dental implant, attention should
be paid to the patient's age, sex, and location of implant to reduce the failure rate
by increasing the diameter and length of implant.
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INTRODUCTION

Replacing the missing teeth with fixed or
removable implant-supported prosthesis
depends on anatomical, esthetic, and financial
factors as well as patient preferences [1].
Implant failure refers to the emergence of
signs and symptoms that lead to implant loss.
This kind of failure still occurs despite the high
success rate and survival rate of dental
implants [2]. Dental implants are affected by
the biomechanical damage due to loads
applied over time [3]. However, failure of
dental implants more commonly occurs in the
first 18 months post-loading. This event is
known as early loading failure [3]. The implant
site and position, and bone quality are
important factors in implant survival rate [4].

According to Wu et al, [5] a relationship exists
between early implant failure and implant site.
Implant-related factors that contribute to
treatment success, including implant diameter
and length, should also be taken into account.
Large-diameter implants are advantageous
due to their optimal primary stability during
surgery and increased surface during loading
[1]. Moreover, implants shorter than 10 mm
have a higher failure rate [6,7].

Due to the large number of patients and the
diversity of implant brands used in the
Montazeri Dental Clinic (Tehran, Iran), this
study aimed to assess the implant treatment
failure rate and time to identify the factors
leading to failure, and maximize the
treatment success.

Copyright © 2025 The Authors. Published by Tehran University of Medical Sciences.
This work is published as an open access article distributed under the terms of the Creative Commons Attribution 4.0 License
(http://creativecommons.org/licenses/by-nc/4). Non-commercial uses of the work are permitted, provided the original work is properly cited.


http://doi.org/10.18502/fid.v22i20.18761

Evaluation of Dental Implant Failure

MATERIALS AND METHODS

This study was conducted using the registry
data of implant cases. The data of patients
who received dental implants in Shahid
Montazeri Clinic from March 2008 to March
2017 were used in the current study. This
study was approved by the Research Ethics
Committee of Shahed University
(IR.SHAHED.REC.1400.048).

The sample size was calculated using the
following formula:

n = (Za2+Zg)? *2*02d/ d2, where Zq/2=1.96,
Zp=0.84, 02d=0.15, and d=0.1 diameter.
Where Zq2 is the critical value of the normal
distribution at a/2 (e.g. for a confidence level
of 95%, o is 0.05 and the critical value is
1.96), Zg is the critical value of the normal
distribution at 3 (e.g. for a power of 80%, 3 is 0.2,
and the critical value is 0.84), 62 is the population
variance, and d is the difference expected to
detect. Considering 20% missing data, the final
sample size was 294.

A total of 300 cases were selected from each
of the two lists of treatment failure and
treatment success groups by using a table of
random numbers. According to the clinical
data and patient file information, 248
patients from the failure group (case) and
296 patients from the treatment success
group (control) were finally selected for this
study. After reviewing the patient records,
relevant information including the patients’
age and sex, dental implant brand, implant
placement site (maxilla, mandible, anterior,
posterior), implant length and diameter, and
failure time were recorded and compared
between the two groups. Patients’
characteristics were described as mean and
standard deviation or frequency and
percentage. The association of independent
variables with the outcome was analyzed
using univariate and multivariable logistic
regression. All analyses were performed
using STATA 14 (Stata Corp. LLC, College
Station, TX, USA).

RESULTS

There were 150 males (60.5%) and 98
females (39.5%) in the case group, and 115
males (38.9%) and 181 females (61.1%) in
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the control group (P<0.001). The mean age of
patients in the treatment failure group was
significantly higher than that in the treatment
success group (49.45+0.72 vs. 50.41+0.72;
P=0.006). Implant diameter (4.37 = 0.35 vs.
4.24 +0.05; P=0.001) and length (12.14+ 0.07
vs. 11.7+0.1; P=0.015) were significantly
lower in the treatment failure group than the
control group.

Implant failure was significantly more
frequent in the posterior region (P=0.03);
however, the two groups did not significantly
differ in terms of the position of dental
implants in the maxilla and mandible
(P=0.100). About the dental implant brand,
the highest failure rate belonged to 3i (N=90,
36.1%), and the lowest belonged to JD (N=4,
1.6%) (P<0.01).

The mean failure time was 5.62 months with
a median of 3 months. Moreover, 91.2% of
failures occurred within the first year, and
96.5% within the first 18 months. Most
failures occurred in the first 2.5 months.
Regarding the risk of failure based on dental
implant brand (Table 1), when the Dio group
was considered as the reference group (due
to having the largest sample size), ]D had a
significant inverse (protective factor)
association with failure (P= 0.01) while the 3i
group had a positive (risk factor) association
with failure (P=0.00). The greatest success
rate belonged to JD (1/4 of Dio), and the
greatest failure rate belonged to 3i (six times
higher than Dio).

Regarding the length of dental implants, the
percentage of cases with an implant length
less than 10mm was 6.8%; this rate was
36.2% for 10-12mm, and 57% for longer than
12mm dental implants. In the control group,
these values were 1.7%, 34.4%, and 63.9%,
respectively.  Regarding the implant
diameter, the percentage of cases with an
implant diameter less than 4mm was 38.9%j;
this value was 37.7% for 4-4.9mm, and 23.4%
for more than 5mm. These values were
30.5%, 49.3%, and 20.2%, respectively, in the
control group. Based on the results of
multivariable logistic regression, only the
effect of implant length was significant after
removing the other three variables.
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Table 1. Failure rate based on the jaw and dental implant brand, length and diameter

Maxilla-right 1
Jaw Maxilla-left 1.474
Mandible-right 1.682
Mandible left 1.585
Dio 1
D 0.241
Zimmer 0.619
ICX 0.163
Brand Xive 1.213
3i 5.697
Way 2.073
Bego 4.88
<10 1
Length (mm) 10-12 0.509
12< 0.439
<4 1
Diameter (mm) 4-49 0.370
5< 0.724

1 1 0.128
0.954 2.288 0.081
1.0244 2.762 0.040
0.952 2.639 0.077
1 1 0.000
0.081 0.716 0.010
0.340 1.125 0.116
0.020 1.297 0.086
0.720 2.043 0.047
3.389 9.577 0.000
0.896 4.796 0.089
0.962 24.800 0.056
1 1 0.007
0.304 0.850 0.010
0.261 0.737 0.002
1 1 0.000
0.245 0.557 0.000
0.453 1.156 0.178

DISCUSSION

The findings revealed that treatment failure
had a significantly higher frequency in males
than females (two times higher in males). This
could be due to the lower biting force (by 20 1b)
in females compared with males [8]. According
to Wyatt and Zarb [9], first-year radiographic
bone loss was positively correlated with male
gender, younger age, and implants supporting
distal-extension prostheses. This study also
found a significant difference in the mean age of
the two groups of treatment success and
failure. The failure rate increased by 1.25 times
in the older group compared to the younger
group. Boboeva et al. [10] reported successful
implant treatment in both old and young
patients. Implant site is another factor affecting
the implant success. According to Chrcanovic et
al, [11] implant placement in a lower-quality
bone resulted in a significantly higher
treatment failure rate compared to implant
placement in a higher-quality bone.

In the present study, posterior implants had a
higher failure rate, but there was no significant
difference in the risk of failure of implants
placed in the maxilla and mandible. The lowest
failure rate belonged to the maxillary right, and
the highest failure rate belonged to the
mandibular right quadrant. The maximum bite
force is higher in the molar region and
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decreases towards the anterior region [7].
Chung et al. [12] examined 339 dental implants
in 69 patients in place for at least 3 years. The
mean annual bone loss of posterior implants
was 3.5 times higher than that of anterior
implants, even with keratinized mucosa, which
was in line with the findings of the current
study regarding higher failure rate in the
posterior region. Nevertheless, this finding was
inconsistent with the results of Hickin et al, [13]
who showed that anterior maxilla had the
highest failure rate (4.9%) compared to the
posterior mandible (1.6%).

Based on the present results, dental implant
length and diameter had an inverse
relationship with the failure rate; dental
implant length maintained this inverse
relationship even after removing the three
variables of age, sex, and implant diameter.
According to Hickin et al, [13] failure rate was
lower in implants with 9.1-11mm (2%) and >
13mm (0.5%) length, but higher in implants
with 11.1-13mm (5.6%) length. A failure rate of
1.9% was reported for dental implants with
4.8-5.9mm diameter; while, this value was
34% for dental implants with 4-4.7mm
diameter [13]. Their findings related to implant
diameter were similar to those of the current
study, but their results regarding implant
length were different from the present results.
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With respect to the failure risk based on dental
implant brand, the greatest success rate
belonged to JD (about 1/4 of Dio) and the
highest failure rate belonged to 3i (about six
times higher than Dio). Regarding the 3i
implant, this finding was in line with the
results of Hickin et al, [13] since patients who
received the Straumann dental implants in
their study showed a lower failure rate (3.4%)
and those who received Biomet 3i experienced
a higher failure rate (6.9%). Hosseinifard et al.
[14] found no significant difference in the
survival rate based on the type of dental
implant. In terms of length, long 3i implants
had the lowest success rate (88%), while
average-length Xive implants showed the
highest success rate (97.8%). Based on these
results, there was a significant relationship
between implant failure and its short length,
while there was no relationship between
failure and implant diameter.

Based on the current findings, it appears that
men, older age groups, and posterior implants
generally experience a higher dental implant
treatment failure rate. Moreover, implants with
a shorter length and/or diameter were at a
greater risk of failure. Among the brands used, 3i
dental implants had the worst outcomes.

The main limitation of this study was that some
of the required information such as the history
of bruxism was not present in patient records,
and it was not possible to follow-up the patients.

CONCLUSION

Implants with smaller length or diameter were
more prone to failure. Accordingly, in choosing
a dental implant, attention should be paid to
the patient's age, sex, and location of implant
to reduce the failure rate by increasing the
diameter and length of implant.
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