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ABSTRACT

Aim of the study: Comparative evaluation of the degree of bone resorption between implants inserted
immediately after tooth extraction and delayed implants, in correlation with other influencing factors. Materials
and methods: The present study is a retrospective study that was carried out between January 1, 2016 and
December 31, 2023, which involved a thorough analysis of the medical files belonging to patients who benefited
from complex implanto-prosthetic reconstructions during this time period. The study analyzed a number of 268
implants applied to patients who met the inclusion criteria in the study, at the level of which measurements were
made immediately after the surgical intervention and 6 months after the prosthetic restoration. Results: The
moment chosen for the insertion of dental implants represents an aspect that must be analyzed with extreme care.
Our research reveals significantly lower bone resorption for implants inserted immediately after tooth extraction
in all planes studied. Conclusions Complex implanto-prosthetic rehabilitations must be promoted and currently
constitute the ideal form of treatment for the rehabilitation of edentulous patients and, of course, increasing their
quality of life.
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INTRODUCTION Currently, it is  estimated that
The oral health of the patients and the approximately 50% of dental implant surgeries
maintenance of a natural dentition in good also require the wuse of bone grafting
parameters remains the main objective of any techniques (5).
dento-periodontal therapy, but in some As a result of dental extractions and the
situations tooth extraction is practically physiological phenomena of remodeling hard
unavoidable, an aspect that will have to take and soft tissues, a reduction in the dimensions
into account the future possibilities for of the alveolar ridge, both in terms of height
replacing the teeth that have been extracted. and width, inevitably occurs, a process
The quantity and quality of alveolar bone have dependent on a multitude of factors, the most
been much debated issues among important changes being in the first 6 months
implantologists, with tooth loss followed by after extraction (6, 7).
irreversible bone resorption (1, 2, 3). The adoption of bone addition techniques
At the present time, tooth extraction aims to improve the profile of the alveolar
continues to be a popular approach among ridge in view of implanto-prosthetic
dentists, but the needs of patients have rehabilitations, the success of these techniques
increased due to everyday activity, so the big being evaluated based on the success of
problem that arises is the rehabilitation of the implant insertion in an ideal position after
edentulous area, implanto-prosthetic these bone reconstruction techniques (8).
rehabilitations being the standard at the There are currently many dental implant
moment of treatment in the case of dentitions, systems available, the vast majority of which
both in large ones and in unidental ones (4). are made of titanium, a biologically inert and
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long-lasting material. It is important to state,
however, that the success rate is multifactorial,
depending on a number of factors, such as the
type of implant, the patient's periodontal
status, and the experience of the surgeon (9).

At the same time, it is important to mention
that there are some situations when these bone
addition procedures  are performed
simultaneously with the insertion of implants,
but in many cases a healing period is necessary
after the bone reconstruction until the second
operative time of implant insertion (10).

Osseointegration of dental implants is the
critical aspect in the long-term success of
dental implant therapy. The concept of
osseointegration was first introduced by
Branemark in the 60s who reported bone
growth as a result of direct contact with the
surface of a titanium implant, currently there is
a new concept of osseointegration which is
seen as an immunologically mediated process
that generates the formation of bone tissue
around the implant, versus the old concept of a
pure bone response. (11, 12, 13).

The primary stability of a dental implant is
influenced by the amount and quality of bone
at the implant site, the design of the implant,
and the technique of its insertion (14).

Surgical interventions to insert dental
implants  require thorough preoperative
planning, which will also include a mandatory
radiological assessment regarding the quality
and quantity of the bone. These scans can be
done with Computed Tomography (CT) and
Cone Beam Computed Tomography (CBCT).
Unlike CT, CBCT has a number of advantages
that make it highly used in dental implant
therapy, such as lower radiation levels,
excellent accuracy, increased resolution,
easier mounting and installation, and lower
cost of the device (14, 15).

Regarding the moment of insertion of the
dental implants, it can be immediately after the
extraction of a tooth or delayed at a time
interval of approximately 3-4 months after the
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extraction of a tooth, the difference regarding
the long-term success rates being estimated up
to approximately 10%, currently the insertion
of dental implants immediately after tooth
extraction is becoming a common practice
among doctors due to its multiple advantages
(16).

Immediate postextraction insertion of
dental implants is a technique first described
by Schulte and Heimke over 30 years ago and
is a technique with reported success rates of
92.7%-98.0%. This approach presents
multiple advantages related to reducing the
number of surgical interventions, shortening
the time required for rehabilitation, ideal
implant insertion capacity, reducing the risk of
bone necrosis, reducing bone resorption and
increased alveolar bone preservation, as well
as aesthetics and soft tissue health (17, 18, 19).

The study of bone resorption around dental
implants is an essential component in the long-
term success of complex implanto-prosthetic
rehabilitations. Despite the progress made in
the  approach of  implant-prosthetic
rehabilitations, there are currently quite few
studies and uncertainties regarding the patterns
of peri-implant bone resorption depending on
the time chosen for implant insertion and
various other influencing factors. The main
aim of this retrospective study, carried out over
a period of 8 years on a sample of patients from
Romania, is to evaluate peri-implant bone
resorptions in relation to the different dental
implant insertion techniques, especially from
the point of view of the moment of its insertion
, In order to identify the optimal variant of
bone tissue preservation, which can increase
the lifetime of complex implanto-prosthetic
rehabilitations. The study aimed to test the null
hypothesis that there are no differences in bone
resorption levels between the 2 techniques of
immediate or delayed implant insertion. At the
same time, the study aims to evaluate the
levels of peri-implant bone resorptions and in
relation to various other factors to help doctors
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choose the optimal treatment protocols in
different clinical-radiological situations.

MATHERIALS AND METHODS

The present study is a retrospective study
that was carried out between January 1, 2016
and December 31, 2023, which involved a
thorough analysis of the medical files
belonging to patients who benefited from
complex implanto-prosthetic reconstructions
during this time period. The database from the
period mentioned above and used in the study
belongs to a private dental clinic in the city of
Sibiu, Romania.

This study was approved by the Scientific
Research Ethics Committee of the "Lucian
Blaga" University in Sibiu through ethical
opinion number 31 of October 16, 2024.

The study inclusion criteria were (a)
patients over 18 years of age; (b) patients who
have given their consent to participate in the
scientific study; (c) patients who have not
benefited from another implanto-prosthetic
rehabilitation in the past; (d) patients who did
not present absolute general contraindications
regarding the insertion of dental implants; (e)
patients who underwent CBCT both
immediately after the insertion of dental
implants and at the periodic control 6 months
after prosthetic rehabilitation; (f) patients who
underwent delayed prosthetic rehabilitation;
(9) patients who attended at least one periodic
check-up 6 months after the implanto-
prosthetic restoration.

Exclusion criteria were representation of
(a) patients under 18 years of age; (b) patients
who have not given their consent regarding
participation in the scientific study; (c) patients
who have benefited from another implanto-
prosthetic rehabilitation in the past; (d)
patients who presented absolute general
contraindications regarding the insertion of
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dental implants; (e) patients who did not
undergo CBCT both immediately after the
insertion of dental implants and during the
periodic control 6 months after prosthetic
rehabilitation; (f) patients who did not attend
at least one periodic check-up 6 months after
the implanto-prosthetic  restoration; (Q)
patients who have received dental implants or
prosthetic restorations in other clinics; (h)
patients whose CBCT radiographs showed
various artifacts.

The implants used in the clinic during this
time period were Bredent implants made of
pure titanium grade 4 KV with an internal
taper connection and platform switching.

All patients included in the study were
subjected to CBCT (3D Cone Beam Computer
Tomography) radiological investigations, both
immediately after the surgical intervention to
insert the dental implants, and at the periodic
control after 6 months after the prosthetic
restoration. ~ Vertical and  horizontal
measurements were taken on the mesial and
distal surfaces of the implants, with the
implant-abutment  interface  being  the
reference line for the measurements taken.

Data analysis was performed using the
Statistical Package for the Social Sciences
(SPSS v.20, IBM Corp., Armonk, NY, USA)
(20,21). Continous variables were presented as
median and interquartile range (IQR) while for
categorical  variables  frequencies and
percentages were used. For comparison of
categorical variabeles, the Chi-Square test or
Fisher’s exact test were used. For comparison
of continous variables (resorption) between
imediatly and delayed group, the Mann-
Whitney U test was used to evaluate the
significance of differences. The p value <0.05
was conseiderd for significant differences
(22,23,24).
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RESULTS AND DISCUSSIONS

The realization of this study required the
thorough analysis of a number of 268
implants applied between January 1, 2016
and December 31, 2023 to patients who met
the criteria for inclusion in the study,
measurements being taken immediately after
surgery and 6 months after prosthetic
rehabilitation, 44 .78% being implants
inserted immediately after tooth extraction
and 55.22% being implants delayed.

The first stage in the research process
represented the analysis of  socio-
demographic characteristics.  Descriptive
statistics revealed that of the total number of
implants included in the study, the ratio
between implants applied to male patients
versus female patients was quite balanced. It
should be highlighted that out of the total of
268 implants, a number of 149 were applied
to male patients, representing a percentage of
55.60% of the total number of implants
analyzed in the study, as opposed to a number
of 119 implants applied to female patients
female sex, which represented a percentage
of 44.40%. The mean age of the entire sample
was 49.73 years, with a range of 19 to 77
years.

The location of the implants analyzed in
our study was also an important point of our
study. It was observed that most implants
were inserted in the mandible, 137, in a
percentage of 51.12%, while a number of 131
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were inserted in the maxilla, a percentage of
48.88%, a very balanced ratio. Regarding the
area where the implants were inserted, most
were applied in the anterior area, a number of
144 implants representing 53.73%, while in
the posterior area 124 implants were inserted
representing a percentage of 46.27%.

The central point of our study was the
comparative study of the levels of bone
resorption around dental implants according
to the time of their insertion, immediately
after tooth extractions or delayed (Fig. 1).
Significantly better scores were reported for
implants placed immediately after tooth
extraction in all planes analyzed in terms of
bone resorption. Regarding immediate
implants, 6 months after prosthetic
restoration, bone resorption in the mesial-
vertical plane was 0.40 mm, as opposed to
1.50 mm for delayed implants. In the distal-
vertical plane, the immediate implants
reported a resorption of 0.30 mm compared
to 1.40 mm for the delayed ones. Also, in the
horizontal plane, both mesially-horizontal
and distal-horizontal scores were more
favorable to immediate implants, in the
mesio-horizontal plane they reported bone
resorption of 0.10 mm versus 0.60 mm for
implants delayed, and in the distal-horizontal
plane the immediate ones reported a
resorption of 0.10 mm compared to 0.50 mm
in the case of the delayed ones.
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Figure 1. Comparison of bone resorption according to the moment of insertion of dental
implants.

Another aspect analyzed in the study was
the comparative study of peri-implant bone
resorption according to the location of the
dental implants included in the study. As I
stated, most implants were applied in the
mandible, where higher levels of bone

DOI : 10.62610/RJOR.2024.4.16.80

833

resorption were found compared to those
applied in the maxilla, both in the case of
immediate implants and in the case of
delayed implants, with small exceptions
reported more often in the case of immediate
implants (Fig. 2).
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Figure 2. Comparison of bone resorption according to the location of dental implants.

Our study also revealed differences in
bone resorption depending on the area where
the implants were placed, anteriorly or
posteriorly. Less bone resorption was
observed in the case of implants inserted in
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the anterior areas (Fig. 3). Peri-implant bone
resorption, both anteriorly and posteriorly,
was lower with immediate implants
compared to delayed implants.
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Figure 3. Comparison of bone resorption according to the area where dental implants
were applied.

The study of the degree of bone resorption
around dental implants is an essential aspect
in the long-term success of implanto-
prosthetic rehabilitations. The moment
chosen for the insertion of dental implants
represents an aspect that must be analyzed
with extreme care. Our research reveals
significantly lower bone resorption for
implants inserted immediately after tooth
extraction in all planes studied.

A study carried out in 2023 by Ali et al
revealed that changes in alveolar bone size in
terms of buccolingual distance are better in
the case of implants inserted immediately
after tooth extraction compared to those
inserted in a second operative time, aspect
which correlates with the results of our study,
but  without statistically  significant
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differences (12). Also, delayed implants
reported greater bone loss around them
compared to those inserted immediately
postextraction and in the study by Bali et al,
the results were not statistically significant at
6 months after prosthetic rehabilitation (25).

A lower bone loss in the category of
implants that were inserted immediately post-
extraction was also detected in the study
carried out by Menchini-Fabris and
colleagues who came to the conclusion that
after prosthetic rehabilitation on implants,
both 1 year and 3 years after , bone loss in
implants  inserted  immediately  after
extraction was significantly less compared to
implants inserted late (26).

A prospective study conducted by
Pellicer-Chover et al. between December
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2009 and February 2011 on a group of
patients who required implant-supported
fixed prostheses revealed less bone loss in the
case of immediate implants compared to
delayed implants, but without to observe
statistically significant differences for the
success of implanto-prosthetic rehabilitation
(27).

A study by Schwartz-Arad et al in which
they aimed to measure cervical bone loss
around implants on their mesial surfaces
analyzing a total of 381 implants over a
period ranging from 1 to 8 years reported,
also reported a number of interesting results,
which come to validate the results of our
study. The research demonstrated that
implants inserted immediately after tooth
extraction showed a lower level of bone
resorption compared to delayed implants. At
the same time, it was found that the technique
of immediate postextraction insertion of
implants required longer implants compared
to the delayed technique, with immediately
inserted implants longer than 13 mm having
lower bone resorption compared to shorter
ones, indicating that there is a tendency for
longer implants to have a greater influence on
the long-term success of implant-prosthetic
rehabilitation. The study also revealed that
pure titanium implants had less bone loss

compared to those coated  with
hydroxyapatite. Implants inserted in the
mandible also showed less resorption

compared to those in the maxilla, the
difference being statistically significant (28).
Likewise, another study by Blanco et al
reported no  statistically  significant
differences between the success rates of
maxillary versus mandibular implants,
although trends showed that maxillary
implants had higher failure rates compared to
mandible (29).

In our study, a significant difference was
found regarding the level of bone resorption
around the implants depending on their
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location, maxilla or mandible, and the area
where they were used, the anterior or
posterior area, the degree of resorption being
higher in the case implants inserted in the
mandible and those inserted in the posterior
area. Another study by Ajanovic and
colleagues, using Bredent-type implants like
our study, on the topic of crestal bone loss
around dental implants did not identify a
significant difference between bone loss of
implants located in the maxilla and those
located in the mandible and in from the point
of view of the zones, but a greater bone loss
was found for the implants in the anterior
zones compared to those in the posterior
zones, aspects that contradict the results of
our study (30). Other studies that found no
significant difference between maxillary
versus mandibular bone resorption or
between anterior and posterior bone
resorption and contradict the results of our
study are studies by Ghahroudi et al and
Sargolzaie et al (31,32).

A research conducted by Tallarico etal. on
patients who required a single-dental
implant-prosthetic rehabilitation in the molar
region of the maxilla or mandible revealed
contradictory results to our study. It was
found that in the case of immediate implants
the marginal bone resorption around the
implants is higher than in the case of delayed
implants, with statistically  significant
differences being observed in favor of
delayed implant insertion techniques (33).

The study presents a series of limitations,
perhaps its main limitation being its
retrospective and descriptive characteristic, a
new prospective study on roughly the same
theme could further improve the novelties
brought in this field. Of course, another
limitation may be the relatively small number
of implants included in the study, a larger
number of implants and a number of other
inclusion criteria can be used in future studies
to verify the results obtained. At the same
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time, another limitation is the fact that the
study was based on a single provider of
complex implanto-prosthetic rehabilitation
medical services and on a single dental
implant model, so in the future this aspect
must be taken into account and a possible
wider study. Regarding the socio-
demographic characteristics, our study was
not homogeneous in terms of the gender and
age of the patients included in the study, an
aspect that must be taken into account in the
interpretation of the results. Also, future
studies should consider other factors that may
influence bone resorption around dental
implants and should correlate data obtained
from medical records with clinical data
through various tests performed to patients
(34-37). At the same time, our study aimed to
perform a comparative analysis on bone
resorptions based on data obtained at an
interval of 6 months after the completion of
the prosthetic restoration, so in the future this
should be taken into account and comparative
analyzes should be performed and at longer
time intervals since the prosthetic restoration.

Our research contributes significantly to
the other studies in the field by analyzing a
number of factors that influence the levels of
bone resorption around dental implants,
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