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ABSTRACT
Background: Osseointegration is considered the biological basis for implant success and acts as a direct structural
and functional connection between living bone and the implant surface. Immediate implant placement reduces
treatment time and preserves soft tissue architecture, whereas delayed implant placement allows healing of the
extraction socket prior to implant placement.
Aim and Objectives: The purpose of this study was to compare the osseointegration of immediate versus delayed
implant placement using clinical and radiographic parameters.
Materials and Methodology: A prospective comparative clinical study was carried out among 30 patients
requiring single-tooth implant rehabilitation. Patients were divided into two groups: Group I (immediate implant
placement) and Group II (delayed implant placement). Implant mobility check, implant percussion, and
radiographic assessments were performed at 3 months interval.
Result: Both groups showed successful osseointegration during the follow-up period. Delayed implants showed
slightly higher secondary stability and less marginal bone loss compared to immediate implant placement.
Immediate implant placement showed benefits in reducing treatment time and preserving soft tissue architecture.
Conclusion: Both immediate and delayed implant placement protocols demonstrated good clinical outcomes and
successful osseointegration. Delayed implant placement showed slightly better peri-implant bone stability,
whereas immediate implant placement reduced overall treatment time and helped maintain gingival aesthetics.
Keywords: Osseointegration, Dental implants, Immediate implant placement, Delayed implant placement,
Implant stability, Marginal bone loss, Implant survival.
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Immediate implant placement refers to placement of

Introduction

Dental implants are now considered as one of the
most  predictable treatment modalities for
replacement of missing teeth due to their long-term
survival rates, predictable treatment and functional
outcomes.[1] The concept of osseointegration,
developed by Branemark, reshaped modern implant
dentistry and made titanium implants a reliable
treatment option for oral rehabilitation.[2]
Osseointegration has been understood to be a direct
structural and functional connection between living
bone and implant surface without intervening
connective tissue.[3]Successful osseointegration
depends on multiple biological and mechanical
factors including bone quality, implant surface
characteristics, surgical protocol, healing period,
implant loading, and patient’s systemic condition.[4]
Implant placement timing after tooth extraction is
considered one of the major determinants
influencing peri-implant healing and implant
stability.[5]

dental implant immediately after tooth extraction.[6]
This approach offers advantages like maintaining
alveolar bone and soft tissue profile, reducing
treatment duration, the number of surgeries and thus
improving patient comfort.[7] Nonetheless, it can
also create difficulties, such as insufficient primary
stability, resorption of the buccal cortical plate, soft
tissue recession, and a higher risk of implant failure
in compromised sockets.[8]

Implant placement is often delayed until the
extraction socket has fully healed, usually after a
period of 3 to 6 months.[9] Once healed, the socket
offers mature bone, optimal placement for the
implant, and a lower chance of peri-implant
infection.[10] Multiple studies have found similar
implant survival rates whether implants are placed
immediately or after bone healing.[11] Nevertheless,
there is difference in opinion over marginal bone
remodeling, aesthetic results, and the stability of
peri-implant tissues.[12]

1JDDT, Volume 16 Issue 47s, 2026

Page: 616



Assessment of Osseointegration in Immediate Vs Delayed Dental Implant Placement

This study aimed to assess osseointegration between
immediate and delayed dental implant placement
using clinical and radiographic measures. To
evaluate and compare clinical assessment of
osseointegration of immediate and delayed
placement of dental implants with percussion test.
To evaluate and compare clinical assessment of
osseointegration of immediate and delayed
placement of dental implants with mobility check.
To evaluate and compare radiographic assessment of
osseointegration of immediate and delayed
placement of dental implants with radiographs
(IOPA).

Materials and Methods

Study design

In this prospective comparative clinical study was
conducted among 30 patients requiring single-tooth
implant  rehabilitation. = The  clinical and
radiographical assessment was done of tapered
tissue level dental implants (Osstem, South korea)
between March 2024 and April 2025. 1 implant from
immediate implant placement group was excluded.
Ethical clearance was obtained from the institutional
ethical commitee. Informed consent was obtained
from all participants.

Patient Selection

Inclusion Criteria:

» Patients aged between 20-55 years

» Adequate bone volume for implant placement

* Good oral hygiene

* Systemically healthy patients

Exclusion Criteria:

 Smokers

* Uncontrolled diabetes mellitus

* Active periodontal disease

* Bruxism

* Pregnant and lactating females

Patients were divided into two groups of 15 patients
each: Group I — Immediate implant placement and
Group II - Delayed implant placement.

Surgical procedure and outcome assessment

The implants in both the groups were inserted
according to the manufacturer’s protocol. The
decision criteria for selection in Group I was
presence of intact facial bone wall along with a thick
> 1mm gingival biotype, absence of purulent
infection and presence of adequate bone volume
apical to the root apex of the indicated tooth. In
group 1 patients, the tooth was extracted with
minimally invasive technique to protect the adjacent
bone and soft tissues ( Fig 1). Following extraction,
osteotomy was done in the tooth socket( Fig 2). To
ensure adequate primary stability, the osteotomy
was prepared slightly beyond the socket’s apex.
Following the placement of the implant, healing
abutments were secured after 3 months ( Fig 3).

e —
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( Fig 1-Atraumatic extraction don
immediate implant placement)
p e ;

( Fig 2-Osteotomy and Implant placement
done in the extraction socket )

(Fig 3-After 3 months healing
abutments were secured)

Group II ( Delayed Implant Placement) Implants
were placed in this group only after healing of the
extraction socket (fig-4a,b). Sequential osteotomy
followed by implant placement of the indicated size
and recommended torque was given.Clinical and
radiographic assessments were performed at 3
months upon osseointegration (fig-5a,b).

(Fig 4-a Healed socket,b placed

implant)

1JDDT, Volume 16 Issue 47s, 2026

Page: 617



Assessment of Osseointegration in Immediate Vs Delayed Dental Implant Placement

( Fig 5- a. After placement, b. After 3 months)
Prosthetic phase

After successful osseointegration healing abutments
were placed for 2 weeks for soft tissue formation
around the placed implants. Screw retained final
prosthesis was fabricated with implant protected
occlusion.

Supportive peri- implant care

After completion of surgical and prosthetic phase
the patients were instructed about oral hygiene for
infection control.

Clinical and radiographical examination

Follow up was done at 3 months. For clinical
examination inflammatory signs adjacent to the
prosthesis, mobility check and percussion test was
done. A percussion test was performed
where metallic, high-pitched "ringing" sound upon
tapping with a mirror handle indicated successful
osseointegration. A dull "thud" suggested fibrous
tissue interposition or failure. For mobility check
any detectable horizontal or vertical movement of
the implant indicated a lack of osseointegration.
Intraoral periapical radiographs were employed for
radiographic assessment.

Statistical Analysis

The data were analyzed using SPSS software.
implant mobility check, percussion test and
radiographic assessment was recorded as a
categorical variable comparison between immediate
and delayed implant placement groups at 3 months
was performed using Fisher’s Exact test (fig-6). due
to the small sample size and low expected cell
frequency.A p value of less than 0.05 was
considered statistically significant.
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(fig-6 Fisher's Exact Test )
Results

This study showed that both immediate and delayed
implant groups experienced gradual improvements
in implant stability. Immediate implants achieved
higher primary stability due to their engagement
with apical bone beyond the extraction socket.
Delayed implants, on the other hand, exhibited
greater secondary stability during the healing phase,
as they were positioned in fully mature, healed
bone.[13] Throughout the follow-up period, peri-
implant soft tissue health remained satisfactory in
both groups. Implant survival rates were 93.3% in
the immediate implant group and 100% in the
delayed implant group.[14] One failure in the
immediate implant group occurred because of
insufficient primary stability during the early
healing phase.[15] Immediate implants
demonstrated superior primary stability at baseline,
whereas delayed implants showed higher secondary
stability during later follow-up periods (table-1).

Para Immediate Delayed
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Discussion

Osseointegration is considered the most critical
biological factor influencing the long-term success
and functional stability of dental implants, as it
establishes a direct structural and functional
connection between the implant surface and the
surrounding alveolar bone.[3] The findings of the
present study demonstrated successful
osseointegration in both immediate and delayed
implant placement protocols, indicating that both
treatment modalities can achieve predictable and
favorable clinical outcomes when proper surgical
principles are followed.[5] Immediate implant
placement demonstrated greater primary stability
because the implants engaged not only the walls of

the extraction socket but also the denser apical and
palatal bone beyond the socket region, thereby
enhancing the initial mechanical stability at the time
of placement.[16] Similar findings have been
reported in previous clinical studies evaluating
immediate implant placement and its influence on
implant stability and survival rates.[17]

Conversely, implants placed in healed bone sites
exhibited slightly superior secondary stability,
which may be attributed to the presence of mature,
remodeled bone that provides a more favorable
biological environment for long-term
osseointegration and bone adaptation.[18] Previous
investigations have also reported improved
preservation of crestal bone levels around implants
placed in healed ridges, suggesting that delayed
implant placement may contribute to enhanced
maintenance of peri-implant hard tissue architecture
and long-term tissue stability.[9]

Immediate implant placement offers several clinical
and  patient-related  advantages, including
preservation of gingival contour and interdental
papillae, reduction in the number of surgical
procedures, shorter overall treatment duration, and
improved aesthetic outcomes.[19] These benefits
not only improve treatment efficiency but also
contribute  significantly to increased patient
satisfaction, psychological comfort, and overall
acceptance of implant therapy.[20] Furthermore,
immediate replacement of an extracted tooth can
help maintain soft tissue architecture and support the
patient’s self-confidence, especially in aesthetically
demanding regions.[21]

However, despite these advantages, immediate
implant placement may also be associated with
certain biological and technical complications. In
extraction sockets with thin buccal cortical plates,
periodontal infection, or deficient bone support,
there is an increased risk of buccal bone remodeling,
marginal bone loss, and peri-implant soft tissue
recession, all of which may compromise the final
aesthetic and functional outcome.[8] Several authors
have emphasized that careful case selection,
atraumatic extraction techniques, and appropriate
implant positioning are essential to minimize these
complications and improve treatment
predictability.[22]

The results of the present study therefore confirm
that both immediate and delayed implant placement
protocols are reliable and clinically acceptable
treatment approaches when appropriate patient
selection criteria and meticulous surgical protocols
are followed.[5] The long-term success of either
technique largely depends on factors such as bone
quality and quantity, implant primary stability, soft
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tissue management, and maintenance of peri-
implant health.[23] Consequently, clinicians should
select the implant placement protocol based on
individual patient factors, anatomical considerations,
and aesthetic requirements in order to achieve
optimal functional and aesthetic outcomes with
long-term implant success.[24]

Conclusion

Within the limitations of this study, both immediate
and delayed implant placements achieved successful
osseointegration and positive clinical results.
Delayed implants showed marginally better
secondary stability and less marginal bone loss.
Immediate implants provided benefits including
shorter treatment times and better preservation of
peri-implant soft tissues.[ 7] Careful patient selection,
atraumatic extraction, sufficient primary stability,
and precise surgical technique continue to be critical
for successful implant osseointegration.[4]

The present study had certain limitations, including
a small sample size and short follow-up duration,
which may limit the generalizability of the findings.
Being a single-center study, the results may not
represent wider population outcomes. In addition,
esthetic outcomes were evaluated only to a limited

extent, and histological evaluation of
osseointegration was not performed.
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