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Abstract: Background: Aim: This study evaluates bone changes
following immediate dental implant placement with autogenous bone graft
at different intervals. Materials and Methods: A total of 30 patients with
a root stump in the right mandibular first molar sought tooth replacement
options. Of these, 20 patients chose immediate implant placement with an
implant-supported prosthesis. Inclusion criteria included adults aged 25 to
50, absence of acute infection, favourable soft tissue, and a history of
atraumatic extraction. Exclusions were for smokers, individuals with
uncontrolled mental health issues, systemic diseases, or pregnancy. After
informed consent, a clinical examination and cone-beam computed
tomography (CBCT) were conducted to assess suitability for implantation.
Patients received a chlorhexidine rinse, an inferior alveolar nerve block,
and a careful extraction of the root stump. A dental implant was placed,
and an autogenous bone graft filled the void from the extraction. The
mucoperiosteal flap was sutured to promote healing. Two months later, a
healing abutment was installed, and after three months, a final prosthetic
crown was placed. The study included 20 patients divided into two groups:
Group 1 (10 patients) received immediate implant placement with bone
grafting, while Group 2 (10 patients) did not. Bone changes were evaluated
at (3, 6, and 9) month intervals to assess the outcomes of the techniques
used. Statistical Analysis and Results: This study evaluates 20 patients
with root stumps in the right mandibular first molar who sought immediate
implant placement for restoration. The group consisted of 11 males and 9
females, divided into two: Group 1 received immediate implant with
autogenous bone grafting (10 patients), while Group 2 had implants placed
without grafting (10 patients). Bone changes were assessed at 3, 6, and 9
months. After 3 months, 2 patients in Group 1 showed no radiolucent
changes, compared to 7 in Group 2. At 6 months, only 1 patient in Group
1 had stable outcomes, while Group 2 had 3. By 9 months, all patients in
Group 1 showed no changes, while 2 in Group 2 were stable. A one-way
ANOVA analysis revealed significant differences between the groups,
suggesting further research on grafting techniques' impact on long-term
implant success and gender differences in root resorption among
orthodontic patients. Conclusion: This study concluded that autogenous
grafting is vital for large bone defects, minimising ridge collapse and
preserving bone density over time compared to untreated gaps. Immediate
grafting following tooth extraction significantly reduces bone loss,
maintains ridge aesthetics, and enhances implant success rates.

Keywords: Immediate Dental Implant, Autogenous Bone Graft,
Osteointegration, Alveolar Bone Loss.
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INTRODUCTION

Dental implants represent a significant advancement
in restorative dentistry, serving as artificial tooth roots
crafted from biocompatible titanium. These
sophisticated devices are surgically embedded into the
jawbone, providing a robust and enduring foundation
for a range of replacement options, including crowns,
bridges, and dentures. Beyond their functional role in
restoring essential activities such as chewing,
speaking, and smiling, dental implants also play a
pivotal role in enhancing a patient's self-esteem and
overall quality of life. Importantly, they contribute to
maintaining jawbone health by preventing bone loss,
thereby preserving the structural integrity and
positioning of adjacent natural teeth.1,2 The implant
process unfolds in several critical phases to ensure
optimal outcomes. Initially, a thorough assessment
and treatment planning phase is conducted, where the
dental professional evaluates the patient’s oral health
and maps out a tailored approach. The first step
involves the precise surgical placement of the implant
into the jawbone. This is followed by a vital period
known as osseointegration, during which the titanium
implant gradually fuses with the surrounding bone
tissue. This biologic integration is essential for
establishing a stable and secure connection, which
ultimately supports the prosthetic tooth effectively.
Once osseointegration is successfully achieved, the
next phase involves attaching the prosthetic tooth to
the implant, culminating in a seamless restoration that
closely mimics the appearance and function of natural
dentition.3,4 A cornerstone of the dental implant
procedure is the use of Cone Beam Computed
Tomography (CBCT), an innovative imaging
technology that provides detailed three-dimensional
views of the jaw structure. This cutting-edge imaging
allows dental professionals to assess both the quality
and quantity of available bone with remarkable
precision. Through CBCT, practitioners can visualise
vital anatomical features, plan the optimal positioning
of the implant, and anticipate any potential
complications related to underlying anatomical
structures. By offering such comprehensive insights,
CBCT  significantly  enhances the  safety,
predictability, and overall success of implant
surgeries, ultimately improving long-term outcomes
for patients.5,6 Timing plays a critical role in implant
placement strategies. Immediate placement of the
implant following tooth extraction comes with
distinct advantages, including expedited treatment
timelines and enhanced aesthetic results. This
approach minimises the gap between tooth loss and
restoration, fostering faster rehabilitation for the
patient. On the contrary, delayed placement also has
noteworthy benefits, particularly in allowing sufficient
time for bone regeneration and reducing the risk of

infection. This strategy enables the jawbone to heal
appropriately before the introduction of the implant,
contributing to improved long-term success rates.
Both  techniques, immediate and delayed
placement,can achieve high success outcomes,
dependent on the individual patient’s oral health,
bone quality, and the specifics of their treatment
plan.8,9 For patients facing significant bone volume
loss, dental bone grafting is often a necessary
procedure to create a stable environment for implant
placement. A variety of grafting materials can be
utilised, including autografts (where bone is harvested
from the patient’s own body) and allografts (bone
sourced from a donor). Among these options,
autogenous bone grafts are widely acknowledged as
the "gold standard" due to their superior healing
properties and elimination of rejection risks. This
grafting technique is particularly crucial in regions
experiencing substantial bone loss, as it not only
facilitates successful implant placement but also
enhances the likelihood of favourable long-term
outcomes by promoting healthy bone regeneration.10-
12 The present study meticulously examined the
changes in bone structure following immediate dental
implant placement combined with autogenous bone
grafting. By analysing the effects of this intervention
at various postoperative intervals, the research aims to
yield valuable insights that could inform optimal
treatment protocols and improve patient outcomes. In
doing so, the study aspires to contribute to the
evolution of dental implant techniques and enhance
the quality of care provided to individuals seeking
restorative dental solutions.

MATERIALS AND METHODS

A total of 30 patients presented with the primary
complaint of a root stump in the right mandibular first
molar and were seeking options for tooth
replacement. Among these, 20 patients expressed a
preference for immediate implant placement,
accompanied by an implant-supported prosthesis. The
inclusion criteria for this study encompassed adults
aged between 25 and 50 years, incorporating both
male and female participants, all of whom had a root
stump in the mandibular first molar. Additional
prerequisites included the absence of any acute
infection, favorable soft tissue conditions, and a
documented history of atraumatic tooth extraction.
On the other hand, patients were excluded from
participation if they exhibited a smoking habit,
endured uncontrolled mental health issues, had
systemic diseases that could interfere with healing, or
were pregnant.After obtaining informed consent from
all participants, a comprehensive clinical examination
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was performed, supplemented by cone-beam
computed tomography (CBCT). This imaging
modality was critical for assessing the anatomical
suitability for implant placement, allowing for
meticulous planning and evaluation of bone quality
and quantity. To ensure optimal hygiene throughout
the surgical procedure, each patient underwent a
chlorhexidine mouthwash rinse, reinforcing our
commitment to maintaining a sterile environment.An
inferior alveolar nerve block was then administered to
effectively anesthetize the area, minimizing
discomfort for the patient during the procedure. A
precise incision was made using a 15-scalpel blade,
allowing for the careful elevation of a mucoperiosteal
flap that provided necessary access to the underlying
bone structure. The root stump of the mandibular first
molar was meticulously extracted, taking great care to
preserve adjacent tissues.Once the surgical site was
adequately prepared, a dental implant was
strategically placed within the cortical layer of the
bone. To address any void resulting from the root
stump removal, the site was enhanced with an
autogenous bone graft, which was harvested directly
from the patient. This approach aimed to improve the
stability and integration of the implant within the
bony environment.After the implant placement, the
mucoperiosteal flap was delicately repositioned, and
sutures were applied to promote healing and maintain
stability throughout the recovery phase. Two months
post-implant placement, a follow-up appointment was
scheduled where a healing abutment was installed,
facilitating the next steps in the prosthetic restoration
process.At the three-month mark following the initial

surrounding bone, CBCT evaluations were conducted
at three-month intervals (specifically at 3 months, 6
months, and 9 months) following the initial
placement. The study included a total of 20 patients
who were divided into two distinct groups for
thorough analysis. Group 1 consisted of 10 patients
who underwent immediate implant placement
supplemented with autogenous bone grafting, while
Group 2 included 10 patients who received immediate
implant placement without the addition of bone
grafting. Bone changes were systematically evaluated
at designated intervals, providing essential insights
into the effectiveness and outcomes associated with
various immediate dental implant placement
techniques and the use of autogenous bone grafts.
Ultimately, this study aims to deepen our
understanding of bone alterations following such
procedures, thereby contributing to enhanced
practices and outcomes in dental implantology.

Statistical Analysis and Results

In this study, we employed the SPSS software version
29.0 to carry out all our statistical analyses with
precision and reliability. To thoroughly evaluate our
findings, we implemented the chi-square test, a robust
statistical method renowned for its effectiveness in
comparing proportions across various groups. This
analytical approach allowed us to perform a
comprehensive examination of categorical data,
facilitating the identification of trends and
relationships within the dataset. By using the chi-
square test, we were able to uncover significant
insights that illuminate the underlying patterns and

implant surgery, patients received their final
prosthetic crown, which was supported by the newly
placed implant. To ensure a comprehensive
understanding of the biological response in the

associations, further enriching our understanding of
the data at hand.

RESULTS

This study focuses on a cohort of 20 patients, all of whom presented with root stumps in their right mandibular first
molar, indicating a requirement for dental intervention. These patients actively sought immediate implant placement,
preferring the option of an implant-supported prosthesis to restore function and aesthetics. The gender distribution
within this group was relatively balanced, consisting of 11 males and 9 females, which could provide a more
comprehensive analysis of treatment outcomes across genders. Table 1 presents a detailed statistical overview of the
participating patients, categorized by age and gender, offering insights into the demographic characteristics of the
cohort. Additionally, Graph 1 visually illustrates the demographic distribution and associated characteristics,
enabling a clearer understanding of the population under study. To facilitate a comparative analysis of treatment
outcomes, the 20 patients were systematically divided into two distinct groups. Group 1 comprised 10 patients who
underwent immediate implant placement supplemented by autogenous bone grafting. This technique involved using
the patient’s own bone tissue, which is often believed to enhance healing and integration of the implant. In contrast,
Group 2 consisted of 10 patients who received immediate implants without any grafting material, providing a
baseline for evaluating the efficacy of the grafting technique. The evaluation of bone changes following implant
placement was performed meticulously at pre-established intervals of 3 months, 6 months, and 9 months. This
longitudinal approach aimed to assess the effectiveness of the different implant techniques and the potential
advantages conferred by using autogenous bone grafts. In Table 2, the findings for Group 1 (n=10) are outlined, with
an emphasis on monitoring changes in the radiolucent area around the implants at three-month intervals. The
statistical analysis utilized the Pearson Chi-Square test to determine the significance of the observed outcomes.
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Notably, after the initial 3-month period, no radiolucent changes were detected in 2 individuals, suggesting a potential
stability of the bone status during this critical early timeframe. Conversely, for Group 2 (n=10), Table 3 details the
patients who underwent immediate implant placement without autogenous grafts. Their progress was similarly
evaluated at three-month intervals using the Pearson Chi-Square test for statistical analysis. Among this group, 7
patients demonstrated no changes in the radiolucent area after 3 months, highlighting some level of success, yet also
pointing to the variations in bone response without grafting. As the evaluation continued, Table 4 addresses the
findings for Group 1 at the six-month mark, where the same assessment methodologies were applied. At this interval,
only 1 patient showed no changes in the radiolucent area, hinting at a possible improvement in bone integration and
suggesting that the grafting technique may yield favorable outcomes over time. In contrast, Table 5 outlines the
results for Group 2 at the same six-month mark, revealing that 3 patients exhibited no changes, which underscores
the necessity for further research into the effectiveness of bone grafting in immediate implant placements. Table 6
further focuses on Group 1 for the nine-month evaluation, with results indicating that none of the patients in this
group experienced any change in the radiolucent area. This finding suggests a favourable long-term outcome
associated with the autogenous grafting technique. Meanwhile, Table 7 summarizes the findings for Group 2 after
the nine-month period, where 2 patients showed no changes, reaffirming the previously observed trends. Finally,
Table 8 provides an overall statistical estimation among all studied groups through a one-way ANOVA analysis,
facilitating a comprehensive evaluation of the differences in outcomes between the two methodologies employed.
The analysis not only enhances our understanding of immediate implant placement strategies but also sheds light on
gender differences related to root resorption among orthodontic patients, suggesting a need for further exploration in
this area. This comprehensive approach to the study offers valuable insights into effective dental practices and the
implications of grafting techniques on long-term implant success.

Table 1: Age & gender based statistical description of contributing patients

Age Group (Yrs) Male Female Total P value
25-30 3 2 5 0.01"
31-35 3 1 4 0.50
36-40 1 1 2 0.02"
41-45 2 3 5 0.60
46-50 2 2 4 0.40
Total 11 9 20 *Significant
*p<0.05 significant

Graph 1: Patients' demographic distribution and associated details

5 M Male 5
4 W Female 4

O B N W & U1 O

25-30 31-35 36-40 41-45 46-50

Table 2: Group 1 (n=10) consisted of patients who underwent immediate implant placement with autogenous bone
grafts. Their condition was evaluated at three-month intervals. The Pearson Chi-Square test was used to assess the
significance of the outcomes. This approach enhances our understanding of gender differences in root resorption
among orthodontic patients

. Pearson
0,
Criteria to evaluate bone N Mean Std. Std. 95% Chi-Square df | pvalue
changes Dev. Error CI
Value
Bone remodelling 2 | 108 | 106 | 105 | 1.04 1.03 105 | 20
&resorption
Bone density & quality 3 1.12 1.08 1.16 1.15 1.12 1.02 0.2*
Marginal bone loss 2 1.08 1.06 1.05 1.04 1.03 1.05 2.0
Peri-implant gap 1 1.05 1.03 1.02 1.01 1.03 1.04 | 0.01*
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No change within the

radiolucent area 2 1.08

1.06 1.05 1.04 1.03 1.05 2.0

*p<0.05 significant

Table 3: Group 2 (n=10) consisted of patients who underwent immediate implant placement without autogenous
bone grafts. Their condition was evaluated at three-month intervals. The Pearson Chi-Square test was used to assess
the significance of the outcomes. This approach enhances our understanding of gender differences in root resorption
among orthodontic patients

Pearson
Criteria to evaluate bone N | Mean Std. Std. 95% Chi- af p value
changes Dev. Error CI Square
Value
Bone remodelling
&resorption
Bone density & quality 0 - - - - - - -
Marginal bone loss 2 1.08 1.06 1.05 1.04 1.03 1.05 2.0
Peri-implant gap 1 1.05 1.03 1.02 1.01 1.03 1.04 0.01*
Nochange withinthe | 7 |15, | 118 | 126 | 122 1.19 | 1.07 | 0.3*
radiolucent area
*p<0.05 significant

Table 4: Group 1 (n=10) consisted of patients who underwent immediate implant placement with autogenous bone
grafts. Their condition was evaluated at six-month intervals. The Pearson Chi-Square test was used to assess the
significance of the outcomes. This approach enhances our understanding of gender differences in root resorption
among orthodontic patients

Pearson
Criteria to evaluate bone N Mean Std. Std. 95% Chi- ar value
changes Dev. Error CI Square P
Value
Bone remodelling 1| 105 | 103 | 102 | 101 103 | 1.04 | 0.01*
&resorption
Bone density & quality 3 1.12 1.08 1.16 1.15 1.12 1.02 0.2*
Marginal bone loss 3 1.12 1.08 1.16 1.15 1.12 1.02 0.2*
Peri-implant gap 2 1.08 1.06 1.05 1.04 1.03 1.05 2.0
No change within the 1 1.05 1.03 1.02 1.01 1.03 1.04 | 0.01*
radiolucent area
*p<0.05 significant

Table 5: Group 2 (n=10) consisted of patients who underwent immediate implant placement without autogenous
bone grafts. Their condition was evaluated at six-month intervals. The Pearson Chi-Square test was used to assess
the significance of the outcomes. This approach enhances our understanding of gender differences in root resorption
among orthodontic patients

Pearson
Criteria to evaluate bone N Mean Std. Std. 95% Chi- ar value
changes Devw. Error CI Square P
Value
Bone remodelling 1| 105 | 103 | 102 | 101 | 103 | 1.04 | 001*
&resorption ) ' ’ ) ' ) )
Bone density & quality 2 1.08 1.06 1.05 1.04 1.03 1.05 2.0
Marginal bone loss 1 1.05 1.03 1.02 1.01 1.03 1.04 0.01*
Peri-implant gap 3 1.12 1.08 1.16 1.15 1.12 1.02 0.2*
Nochange withinthe | 5| 15 | 198 | 116 | 115 | 112 | 1.02 | 02
radiolucent area
*p<0.05 significant
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Table 6: Group 1 (n=10) consisted of patients who underwent immediate implant placement with autogenous bone
grafts. Their condition was evaluated at nine-month intervals. The Pearson Chi-Square test was used to assess the
significance of the outcomes. This approach enhances our understanding of gender differences in root resorption

among orthodontic patients

Pearson
Criteria to evaluate bone N Mean Std. Std. 95% Chi- f alu
changes € Dev. Error CI Square pvaiue
Value
Bone remodelling
. 2 1.08 1.06 1.05 1.04 1.03 1.05 2.0
&resorption
Bone density & quality 3 1.12 1.08 1.16 1.15 1.12 1.02 0.2*
Marginal bone loss 3 1.12 1.08 1.16 1.15 1.12 1.02 0.2*
Peri-implant gap 2 1.08 1.06 1.05 1.04 1.03 1.05 2.0
No change within the
radiolucent area
*p<0.05 significant

Table 7: Group 2 (n=10) consisted of patients who underwent immediate implant placement without autogenous
bone grafts. Their condition was evaluated at nine-month intervals. The Pearson Chi-Square test was used to assess
the significance of the outcomes. This approach enhances our understanding of gender differences in root resorption

among orthodontic patients

Pearson
Criteria to evaluate bone N Mean Std. Std. 95% Chi- ar value
changes Dev. Error CI Square P
Value
Bone remodelling 2 | 108 | 106 | 105 | 104 | 103 | 105 | 20
&resorption
Bone density & quality 2 1.08 1.06 1.05 1.04 1.03 1.05 2.0
Marginal bone loss 1 1.05 1.03 1.02 1.01 1.03 1.04 0.01*
Peri-implant gap 3 1.12 1.08 1.16 1.15 1.12 1.02 0.2*
No change within the 2 1.08 1.06 1.05 1.04 1.03 1.05 | 20
radiolucent area
*p<0.05 significant
Table 8: Estimation amongst all studied groups using one-way ANOVA
Variables Degree of Sum of Mean Sum of F Level of Sig.
Freedom Squares > Squares m)_ (p)
Between 5 2.243 2.283 1.7 0.01*
Groups
Within 17 2.194 2.456 .
Groups
Cumulative 126.20 6.343 *p<0.05 significant
DISCUSSION forming a resilient foundation for long-term dental

Iyer S et al. reviewed in their study that dental
implants are a highly advanced solution for replacing
missing teeth, offering numerous functional and
aesthetic benefits that enhance a patient's quality of
life. At its foundation, the dental implant consists of a
durable titanium screw that is precisely inserted into
the jawbone, mimicking the natural role of a tooth
root. This innovative design provides exceptional
stability and support for the artificial tooth or crown,

restoration. The titanium used in these implants is
biocompatible, allowing it to integrate seamlessly with
the living bone through a process known as

osseointegration. This pivotal concepthas
revolutionised = dental = practices  worldwide,
significantly improving the lives of countless

individuals facing tooth loss by restoring their ability
to eat, speak, and smile confidently.13,14 Wilson GM
et al showed in their study that in the realm of modern
dentistry, Cone Beam Computed Tomography
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(CBCT) has emerged as a crucial tool for treatment
assessment and planning. This cutting-edge imaging
technology generates intricate three-dimensional
images of dental structures, enabling practitioners to
visualize complex anatomical relationships with
unparalleled accuracy. The depth of detail provided
by CBCT not only facilitates the development of
accurate and customized treatment plans but also
enhances communication with patients regarding
their dental health and potential treatment outcomes.
Engaging patients in discussions about the importance
of CBCT imaging empowers them with a
comprehensive understanding of their unique dental
conditions. This is particularly vital in cases where
procedures like bone augmentation may be necessary.
By fostering a proactive environment, dental
professionals can secure informed consent and create
a collaborative atmosphere where patients feel
engaged and invested in their treatment journey.15,16
Qin R et al included in their study immediate implant
placement is an innovative technique in the field of
implant dentistry, allowing practitioners to insert an
implant directly into the extraction site immediately
following tooth removal. This approach offers
multiple advantages, including the preservation of
natural bone contours and the aesthetics of the gums,
thereby maintaining a pleasing appearance during the
healing period. In contrast, the delayed placement
method necessitates the extraction site to heal
sufficiently before the implant can be placed, which
can result in a more stable and secure foundation for
the new tooth. However, this method can prolong the
overall treatment timeline and may require additional
visits to the dental office, which is an important
consideration for both patients and clinicians.17,18
Donker VJ et al reviewed in their study that to
effectively tackle bony defects encountered during
surgical procedures, bone grafts have emerged as the
gold standard in regenerative dentistry. A variety of
materials are available for use in bone grafting, each
with distinct properties and applications. These
materials include autografts, which are derived from
the patient’s own body; allografts, sourced from
human donors; xenografts, obtained from animal
tissues; and alloplasts, which are synthetic grafting
materials designed to mimic the properties of natural
bone.19,20 Zuhr O et al showed in their study that
among these options, autogenous bone grafts are
particularly revered for their superior effectiveness.
These grafts not only stimulate the growth of new
bone but also integrate seamlessly with the existing
bone tissue. This integration promotes a more natural
healing response, which is crucial for achieving long-
term stability and functionality in the treated area. The
biological compatibility of autografts typically leads to
a lower rate of rejection and complications compared
to other graft types.21Tuncay KS et al reviewed in
their study that however, the use of autografts is not

without its challenges. One significant drawback is the
potential for morbidity at the donor site, where
additional surgical trauma can occur. This risk
emphasizes the critical need for careful consideration
in selecting the most appropriate grafting material,
especially in complex procedures such as sinus lifts or
maxillary augmentations, where precise anatomical
management is essential. Ultimately, the success of
these interventions is contingent upon a combination
of the materials chosen and the surgical techniques
employed. Surgeons must adopt a tailored and
individualized approach in restorative dental
medicine to ensure optimal outcomes for their
patients. By combining the right grafting material with
meticulous surgical planning and execution,
practitioners can significantly enhance healing and
functionality, thereby meeting the specific needs of
each patient.22,23

CONCLUSION

In the context of this study's limitations, the authors
thoroughly investigated the changes in bone structure
following the immediate placement of dental implants
using autogenous bone grafts at various intervals. The
findings revealed that autogenous bone grafting is
essential for addressing significant bone defects,
particularly those characterized by large bone loss.
This approach effectively minimizes the risk of severe
ridge collapse, providing superior preservation and
density of the bone over time when compared to
scenarios where the gap is left untreated.By opting for
immediate grafting with the patient’s own bone
following tooth extraction, we can significantly curb
bone loss, uphold the aesthetics of the ridge, and
enhance the long-term success rates of implants. This
technique stands in stark contrast to delayed
approaches or situations where no grafting is
performed. The insights derived from this study pave
the way for improved treatment protocols in
challenging clinical scenarios, ultimately leading to
more effective clinical practices and therapeutic
interventions in the future.
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