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INTRODUCTION
Lifetime implant success, in both esthetic and functional categories is a
multifactorial process. Connective tissues, hard and soft, play a major role in
the health of an implant platform and its associated restoration. While bone
loss around the crestal portion of the implant within the first year of use is
expected. We desire to determine factors which predict bone loss and overall
implant success.. Many of the factors which can be used to account for such
bone loss are inappropriate stresses and force distribution, trauma during
surgery, micromechanical movement, infection, and multiple other patient
factors. Bone loss has not been linked to a single implant type, placement
procedure, or specialty, but remains a significant challenge in the long-term
success of implants.

We examined several correlates of bone loss (mesial and distal),
including demographics (gender, age, social history), site of implant (maxillary
vs. mandibular and anterior vs. posterior), brand of implant, length and width
of implant, surgery delay, follow-up time, bone loss days, delay, secondary
procedures performed, and mechanical complications.
Continuous correlates (age, etc.) were summarized using mean and standard
deviation (SD). Categorical risk factors were summarized using frequency and
percent. The unequal variance t-test and one-way ANOVA with Tukey-Kramer
pairwise comparisons were used to compare groups (gender, brand of implant,
etc.) in terms of mean bone loss. Pearson correlation was used to examine the
association of continuous correlates with bone loss.
All statistical analyses were performed using SPSS Version 21 (IBM Corporation,
Armonk, NY, 2012). All significance tests were two-tailed, with a significance
level of 0.05.

Significantly more bone loss was found, on average, in maxillary implants 
than in mandibular.  This was true for both mesial (p = 0.013; see Table 4) and 
distal (p = 0.012; see Table 5) bone loss.  There was no significant difference in 
either mesial or distal bone loss between anterior and posterior implants 
(Tables 4 and 5, respectively).

Over half of the implants were manufactured by Nobel (40/59, 68%).  The one-
way ANOVA comparing the brands of implants in terms of mesial bone loss was 
not statistically significant (p = 0.057; see Table 4); however, the Tukey-Kramer 
method indicated that Nobel implants were associated with significantly more 
mesial bone loss than Strauman implants 
(p = 0.049). The one-way ANOVA comparing the brands in terms of distal bone 
loss was significant (p = 0.021; see Table 5), and the Tukey-Kramer method 
indicated that Lifecore implants were associated with significantly more distal 
bone loss than Strauman implants 
(p = 0.016).  The comparison of Nobel implants with Strauman almost reached 
statistical significance (p = 0.063).

Eleven patients out of the 63 (17%) had at least one mechanical complication. 
The different types of mechanical complications did not differ significantly in 
terms of mean mesial bone loss (p = 0.292; see Table 4). There was a significant 
difference in terms of distal bone loss (p = 0.002; see Table 5), and the Tukey-
Kramer method indicated that those patients with an explant had significantly 
less distal bone loss than those who had a thread exposure (p = 0.001) or a 
mechanical complication classified as Other (p = 0.007). In addition, those 
patients with a thread exposure had more distal bone loss, on average, than did 
those patients with a sinus perforation (p = 0.046).

Eighteen patients out of the 63 (29%) had at least one secondary 
procedure performed. The different types of secondary procedures did not 
differ significantly in terms of mean mesial bone loss (p = 0.547; see Table 4). 
However, there was a significant difference in terms of distal bone loss (p = 
0.003; see Table 5). The Tukey-Kramer procedure indicated that those patients 
who underwent any secondary procedure involving collatape had significantly 
less distal bone loss than those who had any procedure involving FDBA (p = 
0.033), any procedure involving dilators (p = 0.032), or any procedure with 
alveoloplasty (p = 0.003).  In addition, the comparison of those patients who 
underwent any procedure with alveoloplasty with those secondary procedures 
classified as Other almost reached statistical significance (p = 0.066).
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Search Strategy: All information will be gathered by an AxiUm system report for
implant code D6010 from January 2009-January 2019

Study Population: The study group consists of all patients of the Dental College
of Georgia who have had implant placement within the facility. This will include
patients undergoing maxillary and mandibular implants, both single and
multisite placement within the January 2009-January 2019 time frame.

Data synthesis: Once the patients who have had dental implant placement are
identified, the following information will be extracted from each patient's chart
using the electronic medical record:

• Location of implant

• Implant Brand

• Extraction date

• Implant surgery date

• Surgery time

• Follow-up

• Restoration type

Data Analysis: Statistical interpretation using unequal variance t-test and one-
way ANOVA with Tukey-Kramer pairwise comparisons and Pearson correlation.

Inclusion Criteria: Any type of dental implant placed at this academic institution,
within any of the multiple departments.

Exclusion Criteria: None

METHODS

STATISTICAL ANALYSIS

RESULTS
Data were extracted from the dental records of 67 eligible study 

participants. Of these, 63 (94%) had data on bone loss and all results in this 
paper are based on these 63 patients. The majority of the participants were 
female (42/63, 67%) and age ranged from 41 to 88 (mean 68.6, SD 12.3, median 
70).  Data on bone loss and each of the continuous correlates are summarized 
for the 63 study participants in Table 1.  

None of the continuous correlates were significantly associated 
with mesial bone loss (Table 2). However, bone loss by days from placement 
almost reached statistical significance (r = 0.264, p = 0.058). Bone loss by days 
from placement and length of implant were significantly associated with distal 
bone loss  (Table 3). Mesial bone loss and distal bone loss were significantly 
correlated with each other (r = 0.677, p < 0.001).
Mean bone loss differed significantly between males and females, with males 
showing significantly greater bone loss for both mesial (Table 4) and distal 
(Table 5).  With regard to social history, the one-way ANOVA indicated a 
significant difference among the groups in terms of mesial bone loss (p = 0.028; 
see Table 4), and the Tukey-Kramer procedure indicated that those patients 
with hypertension had significantly more bone loss on average than did those 
who were HIV positive (p = 0.026). No other significant pairwise differences 
were found.  There was no significant difference among the social history 
groups with regard to distal bone loss (p = 0.195; see Table 5).

• Complication-biologic

• Complication-mechanical

• Age

• Sex

• Specialty

• Bone level immediately/ 6 mos./1 yr.
Post-operatively
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This evaluation was designed to determine the contributing factors and causes
of crestal bone loss in dental implants. The findings indicate a higher prevalence
in males, and in maxillary placement sites. This study began with intentions of
answering our null, but transformed into an explorative review with a broader
purpose of directing further research and questions relating to improving our
process of implant placement, stability, and overall success. One feature which
created interest was the relationship between implant length and bone loss. At
this time, effect size will be determined to evaluate a possible relationship with
preparation time and crestal bone destruction. One other potential direction is
to develop a measure of total implant bone loss to more accurately represent
implant success or failure. Once these two evaluation directions are explored,
we will re-analyze our data and continue to improve our clinical methods.


