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Abstract
Background:Immediate placement of implants in post-extraction sockets is a common and well-established
treatment modality. However, extraction sockets with periapical pathology may negatively impact the outcome of
this treatment procedure.
Objective: The aim of this study was to evaluate the clinical outcomes of immediate placement of dental implants in
infected extraction sockets with periapical pathology.
Materials and Methods: The study included 37 patients who underwent tooth extraction with periapical pathology
and immediate 151 Bio3 GmbH (Germany) implants placement.
Postoperative results; implant survival, implant failure, marginal bone loss (MBL), and patient-reported function of
the implants were assessed clinically and radiographically.
Results: There were no complications during implant placement and in the postoperative period, no signs of
infection around the implants were detected at the follow-up visit 4 weeks after implant placement, the soft tissues
were in good condition, as evidenced by their healthy color and texture. The mean RFA forl51 implants was 63.7
ISQ (implant stability), and after 3-5 months, respectively, 72.4 1SQ. The mean MBL after 12 months was 0.94, after
36 months the mean MBL was 1.28, at 60 months follow-up the mean MBL was 1.42.
The functional and aesthetic results of prosthetic restoration were satisfied by the patients, as chewing function was
restored, the esthetics of the facial profile and occlusion improved. The success rate of immediate implants after 5
years was 96.8%, and shows a similar survival rate to the published success rates for immediate implants placed in
non-infected sites.
Conclusion: Evidence suggests that immediate placement of implants in areas with periapical infections is a
predictable and effective treatment protocol if the areas are thoroughly debrided prior to implant placement, high
implants stability is achieved during implant placement, and systemic antibiotics are used.
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INTRODUCTION Immediate implant placement has a number of
contraindications, and among them, the presence of
active infection at the extraction site is considered
one of the main contraindications due to the risk of
infection spreading, which can lead to implant failure
or retrograde peri-implantitis®“.

Currently, immediate placement of implants in fresh
post-extraction sockets is an accepted established
treatment option and has been shown to be a
predictable and successful procedure when proper
protocols are followed. Immediate implant placement

has several advantages over delayed placement, such Some studies suggest that immediate implant
as reduced healing time and number of surgeries™2 procedures should be avoided in cases of periapical
pathosis®™®.
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According to several publications, the survival rate of
immediately placed implants in sites with endodontic
infections ranges from 92-98.7%"%%2,
Several studies have evaluated the survival rates of
dental implants placed directly in infected sockets
compared to those placed in healthy sites and have
not found significant differences in outcomes™™>.
Immediate placement of the implant after tooth
extraction and immediate loading of the implant with
a fixed temporary reconstruction is preferred by the
patient as postoperative pain after flapless surgery is
significantly reduced compared to the traditional
open approach®®Y,
With computer-aided design/computer-aided
manufacturing (CAD/CAM) temporarily and the
final designs provide high quality and esthetics of
permanent  prostheses®®!®.  Although computer-
assisted implant placement and CAD/CAM have
contributed to simplifying the patient rehabilitation
workflow, the combination of immediate implant
placement and immediate loading protocols is
complex and requires a high level of organization
between the implantologist, technician, and
patient®2.,
The aim of this study was to evaluate the clinical
outcomes of immediate placement of dental implants
in infected extraction sockets with periapical
pathology.
Materials and Methods
The study included 37 patients who underwent
immediate dental implants placement in areas with
periapical lesions between 2020 and 2024. All
patients underwent a comprehensive clinical and
radiographic diagnosis.
Demographic Distribution
37 patients, the ages (38 -64 year) with a mean age of
64.7 £ 10.6 years old, (21 males and 17 females).
Inclusion criteria
e Good health (ASA I or 1I).
o Presence of four bony walls of the alveolus.
o Periapical teeth pathology could not be treated.
Exclusion criteria

severely poor oral hygiene;

uncontrolled chronic systematic disease;

severe 0steoporosis;

patients using bisphosphonates;

patients using antiresorptive drugs;

patients who received radiotherapy from the head

and neck region;
o alcohol or drug abuse;
e acute/chronicauto-immune mucosal diseases.
e smoker.
All patients included signed the informed consent
forms according to the latest edition of the World
Medical Association’s Declaration of Helsinki and
declared their commitment to participate for the full
duration of the study.

All patients underwent complex clinical and
radiographically diagnostics. Chronic periapical
pathology was defined as periapical radiolucency
lesions larger than 2 mm observed in the apical part
of decayed teeth, teeth with failed endodontic
treatment.

CT scan allowed to assess the quality and quantity of
bone characteristics. The DICOM (digital imaging
and communication in medicine) files acquired with
CT were also imported in a three dimensional
reconstruction software. Based on anatomical
conditions and prosthetic planning, the position of
the implants was virtually planned using 3D
computer-aided design software (3Shape implant
Studio).

Surgical protocol

Informed consent was obtained from all patients for
extraction and immediate placement of dental
implants. Patients were prescribed antibiotics
(Augmentin-GlaxoSmithKline) 1 day before surgery.
The teeth were extracted atraumatically, in some
patients using a minimally invasive technique with a
piezotome without flap elevation. The affected
tissues of the extracted tooth were removed by
careful needle curettage, treated with an antiseptic
aqueous solution of 0.2% chlorhexidine digluconate,
and then washed several times with sterile saline.
Implants were placed via standard protocols in the
bone beyond the root apex and in the extraction sites,
providing primer stability using a one-stage surgical
technique, and CT was obtained.

151 Bio3 implants GmbH (GmbH, Germany) were
placed was minimum of 30-35Ncm insertion
torque upper (65) and lower (86) jaw, anterior or
posterior sites (table 3). Implant stability was
measured using Osstell Mentor during implant
installation and after 3-5 months before fixation final
prosthetic structur then, multi-unit abutments were
immediately placed their height adjusted and suturing
was done using 3/0 black silk sutures (Ethicon
Mersilk, Johnson & Johnson Pvt Ltd). es.

Prosthetic protocol

Immediate  functional loading using precise
temporary prostheses was applied to 58 implants.

The impression transfer was fixed before scanning.
The scanner is a data acquisition system that records
the 3D geometry of the infrastructure and converts
the actual dental model into a virtual dental model.
After 6 hours temporary prosthetic structures fitting
in the oral cavity, they were fixed onto multiunit
abutments using screws with 25Ncm.

The functional load on dental implants was
performed with 62> ISQ values above 2-4 months
after implantation with CAD/CAM using metal-
ceramic or zirconium dioxide restorations and was
fixed with screws of 25 Ncm.
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Follow-Up Case 2.
At intervals of 6 months to 60 months, the following J]
parameters were taken into account: resonance
frequency analysis (RFA), inflammatory processes in
the peri-implant tissue, loss of marginal bone tissue
in men (MBL), aesthetic and functional results.
Statistical analysis :
Statistics were used to calculate and analyze the mean §
marginal bone loss of implants. The differences between §
follow-up periods were tested by paired Student’s t test. All §
analyses were carried out using SPSS (SPSS Software [
Company, Chicago, IL, USA). Differences between E
observation periods were checked using the paired &
Student's t test. The p values < 0.05 were considered §
statistically significant. :
Case series report presents a patients treated with
immediate  implants and  implant-supported
prosthesis.

Case 1.

Figure 5. Preoperative CT showing periapical lesions
in the 44 tooth region

7 4
Figure 6.The impression transfers is installed on a
multi- unit abutments on the upper jaw and scanned

Figure 2. Intraoral view of 2 implants on the 11,21
tooth lower jaw before prosthetic rehabilitation.
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Figure 7. The impression transfers is installed on a
multi- unit abutments on the lower jaw and scanned

e -
Figure.3 Intraoral view after implant prosthetic
rehabilitation

2 £ Figure 8. Intraoral view before and after implant
Figure 4.Extraoral view after implant prosthetic placement

rehabilitation
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upper jaw before prosthetic rehabilitation
Figure 15. Intraoral view of 6 abutments on the
lower jaw before prosthetic rehabilitation

Fie 10 Screw-retained bridges on abutments before
implant fixation

Figure 16,17 Prosthetic structures in upper jaw
before prosthetic rehabilitation

Figure 11 . Intraoral view after implant prosthetic

rehabilitation : ; = . ?
Case 3. Figure 18,19 Prosthetic structures in lower jaw
before prosthetic rehabilitation

. ) . L Figure 20,21 Intraoral view after implant prosthetic
Figure 12. Preoperative CT showing periapical rehabilitation

lesions in the 45 tooth Case 5.

igure 22. Preoperative CT showing periradicular
lesions in the 14 tooth

Figure 13.Postoperative CT after implant placement

Tigran Hakobyan,Alfred Grigoryan,Harutyun Harutyunyan,Karen Lalayan.Evaluation of the Effectiveness of dental
implants immediately placed in extraction sockets with periapical pathology:A Controlled Case Series. Bulletin of
Stomatology and Maxillofacial Surgery. 2025;21(2).31-38: doi:4 10.58240/1829006X-2025.2-31 34



Figure 23. Preoperative CT upper jaw before

implant placement

Figure 25,26 Prosthetic structuresin upper jaw and
lower jaw before prosthetic rehabilitation

Figure 27,28 Intraoral view after implant prosthetic
rehabilitation

Results

There were no complications during implant
placement, immediate postoperatively and the control
visit.

4 weeks after implant placement, the soft tissues
were in good condition, as evidenced by their healthy
color and texture.

After 12 month, the average MBL was 0.94., after 36
month MBL was 1.28, the 60-month follow-up
period, the MBL was 1.42(table 1).

Table 1. Average mean clinical index MBL after
1,3,5 year

Time after implant surgery  [pvalus

Clinical | after 1 wear pfter 3 vear Bfter 3 wear
mdex

MEL 0.94 1.28 1.42. 0,05

For 151 implants, the average RFA was 63.7 1SQ,
after implant placement and 72.4 1SQ after 3-5
months (table 2).

Table 2.Average mean 1SQ (Implant StabilityQuotient)

Implants | RFA BQ (Implant Stability Quotient) | pvalue

131 after implant after 3-3 months <0035
SUrgary implant surgery
63.7180Q) 7247180

It was observed that 146 (96.8%) of 151 implants
were successful and 5 (3, 2%) failed (table 3).

Table 3. Distribution of Implants Placed Across Sites
ncisor (anine Pressolar Molar Totad

Number Faled Number Falled Number Faled Number Falled Number Falled

Mdble M 0 n o B 0 B 2% 2
Tod s 0 39 0 390 32 415 s

The patients were satisfied, aesthetics and occlusion
improved.

Discussion

The delayed dental implant protocol involves several
stages after implant placement with an
osseointegration healing period of 2 to 6 months
followed by placement of the final prosthesis?.

In recent times, there have been a significant number
of clinical studies and systematic reviews that have
positively assessed the immediate implants, and
have shown a similar level of implant survival as
with the delayed loading protocol?.

The risk of implants immediately placed in sockets
of teeth extracted with periapical pathology is that
pathogenic bacteria in the socket can cause
contamination of the implant during the early healing
period”?*,

Although studies published in recent years have

Tigran Hakobyan,Alfred Grigoryan,Harutyun Harutyunyan,Karen Lalayan.Evaluation of the Effectiveness of dental
implants immediately placed in extraction sockets with periapical pathology:A Controlled Case Series. Bulletin of
Stomatology and Maxillofacial Surgery. 2025;21(2).31-38: doi:5 10.58240/1829006X-2025.2-31 35



shown high success rates for immediate implant
placement in sockets with chronic periapical
pathology, the risks of this method are still a matter
of debate in clinical practice”®%.

To reduce the risk of infection, comprehensive
curettage of granulation tissue and all soft tissue
remnants in the sockets is necessary, irrigation with
antiseptic agents for disinfection in mechanically
difficult-to-reach  areas, prophylactic use of
antibiotics to disinfect the sockets of the extracted
teeth”® 8,

Modern protocols offer immediate implantation and
immediate loading, which is a predictable tooth
replacement procedure that provides aesthetic and
functional restoration®-,

Immediate loading of dental implants has several
advantages such as reducing time, improving esthetic
and occlusal function, eliminating temporary
dentures, preventing reoperations and preserving
residual alveolar bone and is considered a predictable
procedure®*=,

The use of preoperative virtual 3D is effective in
controlling and immediate implant placement and
immediate functional loading with the use of precise
provisional prostheses®*®.

This article describes the use of immediate implant
placement protocol in areas with periapical lesions a
technology that allows screw-retained and implant-
supported temporary restorations using a completely
digital protocol. With this accelerated digital
treatment protocol, the transition to a restored
dentition is achieved without the need for any
physical impressions.

The use of CAD/CAM protocol in prosthetics on
implants has three advantages: accuracy (or accuracy
of fit), durability and simplicity of design. Each of
these advantages is discussed as follows. With this
protocol, the prosthetic sequence is significantly
reduced, providing digital restoration of esthetics and
function in one day.
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