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Evaluation of Peri-Implant Parameters and Functional 

Outcome of Immediately Placed and Loaded Mandibular 

Overdentures: A 5-year Follow-up Study
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Ramzi O. Althubaitiyf / Khulud A. Al-Aalig

Purpose: To evaluate the peri-implant parameters of immediately placed and loaded mandibular overdentures over a 
5-year follow-up period.

Materials and Methods: All subjects who had been advised and planned for two-implant mandibular overdenture treat-
ment were included in this study. The peri-implant parameters –including plaque index (PI), bleeding index (BI) and peri-
implant pocket depth (PIPD) as well as marginal bone loss (MBL) – were assessed. In addition, prosthodontic parameters 
including abutment-, implant- and denture-related complications were assessed. Patients were evaluated at follow-up 
visits, scheduled at 1, 12, 24, 36, 48, and 60 months. The data distribution was analysed with the Shapiro-Wilk test. Data 
within follow-up categories were compared using ANOVA and the Tukey-Kramer test. A p-value < 0.05 was considered sta-
tistically significant.

Results: Among the 32 participants, 19 were males and 13 were females, with a mean age of 60.5 ± 7.33. The mean plaque 
index (PI), bleeding index (BI) and peri-implant pocket depth (PIPD) varied over time. However, no statistically significant 
difference was observed in the plaque index, bleeding index and peri-implant pocket depth over time (p > 0.05). The mean 
value at baseline was found to be -0.9 ± 0.3. The values increased over time, with the highest value observed at 60 months 
2.6 ± 0.7, which was statistically significant (p < 0.001).

Conclusion: Immediately placed and loaded mandibular implant overdentures using two un-splinted implants with loca-
tor attachments showed acceptable PI, BI and PIPD at the 5-year follow-up. Statistically significantly greater marginal 
bone loss was observed from baseline to follow-up, but it was within acceptable limits. A moderate number of restorative 
and abutment complications were observed during the follow-up of IODs. 
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Edentulism, meaning the state of having no teeth, is a 
chronic condition.1 From a prosthodontic perspective, it 

leads to adverse aesthetic and biomechanical sequelae, includ-

ing residual ridge resorption, degenerative changes, impaired 
masticatory function and loss of neuromuscular control.1,21 
However, loss of teeth and associated tissues also compro-
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mises the quality of life of an individual. Conventionally, re-
movable complete dentures are used to restore the oral func-
tion and appearance of an edentulous patient. Conventional 
complete dentures (CCD), particularly in the mandibular arch, 
possess limited stability and retention due to a reduced den-
ture-bearing area and tongue. As a result, CCD are associated 
with ill-fitting dentures, denture trauma, pain, loss of patient 
confidence, and functional and phonetic deficiencies. More-
over, continued bone loss reduces the success of future man-
agement strategies. With the advent of dental implants, the 
functional deficiencies associated with CCD have been greatly 
ameliorated.23,22,29

Implant dentistry in the modern era extends far beyond sim-
plistic implant surgery and restoration; it now entails a compre-
hensive and refined approach. Implant-supported overdentures 
(IODs) have emerged as a highly successful treatment modality 
to rehabilitate completely edentulous patients. The success rate 
of IODs is contingent upon multiple factors, such as meticulous 
patient selection, strategic implant placement, potential need 
for periodontal therapy, overall patient health, bone quality, 
surgical and prosthetic techniques, and maintenance. Un-
doubtedly, clinicians also play a pivotal role in securing long-
term success.4,24,25 Moreover, IODs offer many advantages over 
CCD; they not only improve oral function by increasing the re-
tention and stability of the prosthesis but also preserve the re-
sidual bone and improve the quality of life of edentulous pa-
tients.5,14 Misch18 proposed five organised treatment options 

for overdentures (ODs) for the mandibular arch. They range 
from primarily soft-tissue support and implant retention to a 
completely implant-supported prosthesis with rigid stability. It 
is proposed that the prostheses could be supported by two to 
five anterior implants placed in planned, specific sites.18 Even 
so, the number of implants can also be determined by the con-
sensus between the restoring dentist and the patient.11 The 
minimum number of implants needed for implant restoration is 
still debatable. The McGill and York consensus is strongly in fa-
vour of the two-implant–supported overdenture (TISOD).8,9

The literature suggests that for IODs, the number, diame-
ters, surface topography, and attachment system play an im-
portant role.8,9,27,31,35,36 Conventionally, it has been suggested 
that four splinted implants are required to achieve a long-term 
satisfactory outcome for an immediately placed and loaded 
IOD.36 However, various studies showed promising results with 
2 or 3 immediately placed and loaded IODs.27,31,35 Even imme-
diate loading of one single implant has been suggested.16 The 
immediate placement and loading of the implant overdentures 
allow a simplified procedure, shorter treatment duration, and 
a stable prosthesis; frequent relining of transitional prostheses 
during the healing period is avoided and oral function is im-
mediately restored. Conversely, mechanical stress exerted on 
implants during the healing period may result in micro-mo-
tions at the implant/bone interface, thus interfering with the 
healing process.27,36 Despite this, the literature reports that the 
immediate loading of implants shows high success rates in the 
mandible, regardless of the type of attachment systems used, 
surface characteristics and splinting.2

Different types of attachment systems have been proposed 
for IODs. Both splinted and non-splinted attachments have 
their own indications and requirements.15 However, non-
splinted attachments have gained popularity due to smaller 
space requirements, ease of cleaning, cost-effectiveness and 
lower technique sensitivity. Among the non-splinted attach-
ments, the locator attachment has become popular as it offers 
dual retention, which increases the stability of the IOD along 
with a higher retentive force, ensuring a secure fit of IOD.15

Variou s clinical studies have reported immediately placed 
and loaded IODs to be an acceptable and successful treatment 
modality for edentulous mandibles.2,15,31,35 But most of these 
studies were limited to a period of 1 to 2 years, hence failing to 
evaluate the peri-implant parameters over an extended period 
to determine the long-term outcomes. We hyp  othesised that 
immediately placed and loaded mandibular overdentures will 
demonstrate favourable peri-implant parameters over a 5-year 
follow-up period, including bone loss, healthy peri-implant soft 
tissues and satisfactory functional outcomes. Understanding 
the peri-implant parameters associated with immediate load-
ing in the context of IODs is highly clinically relevant, as it di-
rectly impacts patient care and influences treatment planning 
decisions. To provide evidence-based guidance to clinicians 
and patients, it is essential to conduct a thorough assessment 
of the long-term outcomes of this treatment approach. Unfor-
tunately, previous studies in this area have been limited to 
relatively short follow-up periods of 1-2 years.31,35 As a result, 
they have not been able to fully evaluate the peri-implant par-
ameters over an extended period to determine the treatment’s 
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Implant parameters (PI, BI, PIPD and MBL) (n = 32) 
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true long-term effectiveness. Therefore, this study was con-
ducted with the aim to evaluate the peri-implant prosthetic 
parameters and functional outcome of immediately placed and 
loaded mandibular overdentures over a 5-year follow-up pe-
riod to address this gap in knowledge. 

MATERIALS AND METHODS

The patients were recruited and the procedures performed at a 
specialist dental practice. The study protocol was reviewed and 
prior ethical approval was given (SPRC-033-018). The ethical stan-
dards were in accordance with the declaration of Helsinki and its 
modifications (2013). The study protocol, risks and benefits, other 
treatment options and finances were discussed with the patient 
before written consent was obtained. Participants were free to 
opt out of the study at any time without consequences.

All patients included were consulted and indicated for two-
implant mandibular overdenture treatment. Patients with jaw-
related abnormalities, periodontal disease in last 12 months, 
general health diseases including but not limited to uncon-
trolled diabetes, cancer or chemotherapy, bone disease, preg-
nancy or osteoporosis, diseases influencing bone metabolism, 
immunocompromised disease and conditions contraindicating 
oral surgery were excluded. Participants with complaints and 
compromised existing dentures were included. The patient se-
lection protocol is presented in Fig 1.

The implant placement protocol is explained in Fig 2. Im-
plants with 4.1 x 10 or 4.1 x 12 mm (Roxolid implant- ITI, Strau-
mann; Basel, Switzerland) were immediately placed in the 
study participants. A board-certified, surgically trained pros-
thodontist placed the implants. Surgical closure was per-
formed with interrupted 3-0 Vicryl (Ethicon; Cincinnati, OH, 
USA) sutures. A post-operative digital radiograph (Planmeca; 

Helsinki, Finland) was performed to evaluate implant location, 
position and bone levels.

Locator abutments were placed and torqued to 15 Ncm, and 
space was created within the fitting surface of dentures having 
no contact with the locator housing. A locator metal housing 
with retentive  caps was secured to the abutments and checked 
to ensure they were at the same occlusal height. The reline 
pick-up was performed in occlusion with opposing dentures 
using self-curing hard-denture reline (UFI Gel, PMMA, Voco; 
Cuxhaven, Germany). The implant overdenture prosthesis was 
removed, finished and polished in the laboratory. All prosthetic 
procedures were performed by two board-certified and trained 
prosthodontists. 

The post-operative care prescribed included the use of an-
algesics (Ibuprofen, 600 mg, 8 h), antibiotics (amoxicillin, 
500 mg, every 8 h for 5 days), gentle oral rinsing and cleaning of 
the denture with 0.12% chlorhexidine for 10 days. Patients 
were recalled in 2 weeks. 

Implants and denture parameters were evaluated using cer-
tain indices, as shown in Fig 3. For all evaluations, means and 
standard deviations were calculated. Two examiners performed 
evaluations, and inter-examiner training and reliability (kappa 
scores) were assessed. Evalu ations were performed by running 
the periodontal probe around the implant parallel to the abut-
ment surfaces. Modified forms of PI and BI suggested by Mom-
belli et al20 were used . The distance between the gingival mar-
gin and the most apical probable portion was recorded in mm 
using a manual pressure-sensitive probe (CP12, Hu-Friedy; 
Chicago, IL, US) with a slight force of about 0.2 N at 6 aspects for 
each implant (mesio-buccal, mid-buccal, disto-buccal, mesio-
lingual, mid-lingual, disto-lingual).28 Marginal bone loss (MBL) 
was assessed using digital intraoral periapical radiographs with 
a paralleling technique and an intraoral stent for standardised 
positioning. Bone levels were evaluated after calibration using 

Fig 2  Implant placement and loading protocol.

Fabrication of new set of complete dentures 

Pre-assessment radiographs;

- Digital radiographs

- Cone beam computerized tomography

Atraumatic extractions of mandibular canines under local  
anesthesia (2% Lidocaine, and epinephrine, 1:100000) after 
performing crestal and sulcular incision with minimally raised  
mucoperiosteal flap 

Preperation of osteotomies using implant dimensions  
protocol and placement of two immediate implants using  
clear resin duplicate of the denture as a placement stent

The implants were loaded immediately with a relined   
overdenture supported by locator abutments 
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The peri-implant soft tissue parameters including PI, BI and 
PIPD were assessed at differen t time intervals (baseline and 12, 
24, 36, 48, and 60 months). The mean PI score at baseline was 
1.08 ± 0.4; it varied at different time intervals but did not show 
any statistically significant pattern. The highest mean PI score 
was observed at 60 months (1.70 ± 0.7). However, no statistically 
significant differences were observed in PI over time (p > 0.05).

The mean BI score at baseline was 1.04 ± 0.6. The mean BI 
scores also fluctuated throughout the study. Initially, it tended 
to decrease, with the lowest mean BI score of 0.80 ± 0.5 ob-
served at 24 months. Later, an increasing tendency was ob-
served as of 36 months, and the highest mean BI score was 
observed at 60 months (1.34 ± 0.7). However, no statistically 
significant difference was observed over time (p > 0.05).

The mean values for PIPD also showed some variation over 
time. The PIPD mean score at baseline was 3.50 ± 1.0, which fluc-
tuated over different periods of time. A marked increase in the 
mean score (4.10 ± 1.6) was observed at 48 months, which re-
mained constant up to the 60th month. Here too, no statistically 
significant difference was observed over time (p > 0.05; Table 2).

Marginal bone loss  (MBL) was also measured at different 
time intervals (baseline and 12, 24, 36, 48, and 60 months). The 
mean value at baseline was -0.9 ± 0.3. The values increased 
over time, with the highest value observed at 60 months 
2.6 ± 0.7, which was statistically significant (p < 0.001), as pre-
sented in Table 3.

Various prosthetic complications were observed over a pe-
riod of 5 years. As far as abutment-related complications are 
concerned, abutment loosening was observed in 26 implants, 
followed by wear observed in 12 abutments and occlusal ad-
justments in 27 cases. No case of abutment or implant fracture 
was reported. Moreover, certain complications related to reten-
tion elements were also observed at follow-up visits. In 
15 cases, the metal housing used for retention became loose. 
The retentive female component was broken in 28 cases and 
loose in 26 cases. Replacement of the retentive male compo-
nent was required in 26 cases.

Lastly, complications associated with the IODs were also 
noted; relining was required in 25 cases, followed by rebasing 
in 7 cases. Fracture of IOD was observed in 6 cases and new 
dentures replaced 6 IODs, as presented in Table 4.

DISCUSSION

The immediate placement and loading of mandibular overden-
tures present a distinctive approach to dental implant treat-
ment, enabling the immediate restoration of edentulous man-
dibular arches. The purpose of this study was to evaluate the 
peri-implant parameters of immediately placed and loaded 
mandibular IODs over a 60-month follow-up. The extended ob-
servation period enabled a comprehensive evaluation of the 
implants and peri-implant tissues over a substantial period. 
The hypothesis was partially accepted, as immediately placed 
and loaded TISOD demonstrated acceptable soft and hard tis-
sue parameters, including PI, BI, PIPD and MBL.  

In the present study, two non-splinted implants of standard 
dimensions (4.1 x 10 or 4.1 x 12 mm) were placed immediately 

Romexis Software (Promax 3D Classic; Helsinki, Finland). Bone 
levels were evaluated from implant abutment junction to radio-
graphic mesial and distal bone crest to implant.28

Evaluation of denture parameters included prosthodontic 
abutment assessment and denture assessments. The number of 
complications was observed and reported at 12, 24, 36, 48 and 
60 months of follow-up. The parameters included loose abut-
ment, abutment fracture, implant fracture, abutment corrosion, 
loose retentive cap, loss of retentive cap, replacement of reten-
tive female, loose metal housing and loss, denture fracture, re-
base, denture rebase and denture replacement. The peri-im-
plant and restorative parameter evaluations were performed by 
a board-certified prosthodontist. The  inter-examiner reliability 
was assessed, yielding a kappa score of 0.88.

The data were tested for normal distribution with the Shap-
iro-Wilk test (SPSS, Version 21, IBM; Armonk, NY, USA). The bio-
logical data comprising PI, BI, PIPD and MBL were compiled as 
means and standard deviations (SD). Data were compared 
within follow-up categories using ANOVA and the Tukey-Kramer 
test. Prosthodontic parameters were analysed using descrip-
tive analysis. p ≤0.05 was considered statistically significant.

RESULTS

A total of 38 patients were initially included in the trial. How-
ever, two patients died and four patients discontinued the trial 
due to relocation, leaving a total of 32 patients. Thirty-two pa-
tients were assessed for all evaluations and parameters 
throughout the study, as presented in Fig 1. Of a total of 32 par-
ticipants, 19 were males and 13 were females, with a mean age 
of 60.5 ± 7.33. The mean service time of the removable partial 
denture was 68.5 ± 23.5 months (Table 1).

Implant parameters

Plaque index 
0:  No plaque.  
1: Plaque recognized by running a 
probe across implant surface 
2: Plaque seen by the naked eye 
3: Abundance of soft matter present 

Bleeding index
0: No bleeding  
1: Isolated bleeding spots 
2: Blood forms a confluent red line on 
mucosal margin.  
3: Heavy or profuse bleeding observed

Peri-implant pocket depth (PIPD)

Marginal bone loss (MBL).

Denture parameters

Prosthodontic abutment 
assessment

Denture assessments 

Fig 3  Evaluation of peri-implant parameters at follow-up visits.

Evaluation was 
performed at 

6 and 
12 months and 

yearly for 
5 years 

(60 months) 
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after extraction of mandibular canines to support an immedi-
ately loaded overdenture (IL-OD). This is in accordance with 
other studies in which two standard-sized implants were used 
to support mandibular IL-OD,6,10,17,31 while other researchers 
used four standard-sized implants. Initially, when the immedi-
ate-implant protocol for IL-OD first began to be implemented, 
four implants were considered mandatory to optimise the bio-
mechanical load distribution. However, there were no long-
term studies to support this. Since then, however, other pub-
lished data have demonstrated that TISOD showed similar 
survival/success rates or clinical outcomes, albeit with follow-
up periods of only 1-3 years. An exception is one retrospective 
study, which demonstrated a survival rate of 95.5% after 
20 years of loading, thus suggesting TISOD to be a very reliable 
therapy for patients with an edentulous mandible.34

In this study, 2 non-splinted implants were used with loca-
tor abutments. In a systematic review and meta-analysis on 
IOD attachments, Chaware et al3 found the survival rate of at-
tachments to be in the range of 95%–97% for bar attachments, 
96%–100% for ball, 90%–92% for magnet, and 97% for locator 
attachments after a mean follow-up period of 3 years. They 
also reported that the bar attachments were associated with 

moderate a peri-implant tissue response, including mucosal 
inflammation as a result of plaque and calculus accumulation, 
in addition to bone loss.7 It is suggested that locator attach-
ments require more frequent maintenance and repairs; how-
ever, magnetic attachments resulted in higher levels of bone 
loss and were prone to displacement during functional activi-
ties.3,7 In addition, in terms of patient satisfaction with the use 
of IOD, it was higher with ball, locator, and bar attachments, 
while satisfaction was low for magnetic attachments. There-
fore, locator attachments have demonstrated excellent perfor-
mance in terms of survival rate, tissue response and patient 
satisfaction, and are recommended for IODs.3

In the present study, the peri-implant soft tissue parameters 
including PI, BI and PIPD were assessed at different time inter-
vals up to 60 months. The mean PI, BI and PIPD scores fluctu-
ated throughout the study. However, no statistically significant 
difference was observed over time (p > 0.05). This is in accor-
dance with the study by Elsyad et al,7 which showed no statisti-
cally significant differences in the majority of the clinical and 
radiographic parameters for two implant attachment IOD sys-
tems. With the use of locator attachments, no statistically sig-
nificant difference was observed over time with the PI and BI 

Table 1  General characteristics of patients included (n = 32)

Variables Mean SD

Age 60.5 7.33

Gender (M/F) 19/13

Time in service of removable partial denture (months) 68.5 23.5

Table 2  Peri-implant soft tissue parameters from baseline (control) to 5 years function (means, SD and p-value)

Soft tissue 
parameter

Baseline
(1 month) 12 months 24 months 36 months 48 months 60 months

Overall  
p-value

PI 1.08 ± 0.4 1.7 ± 0 .5 0.90 ± 0.5 1.30 ± 0.6 1.53 ± 0.5 1.70 ± 0.7 > 0.05

BI 1.04 ± 0.6 0.85 ± 0 .5 0.80 ± 0.5 1.20 ± 0.6 1.30 ± 0.7 1.34 ± 0.7 > 0.05

PIPD 3.50 ± 1.0 3.42 ± 1.1 3.50 ± 1.2 3.40 ± 1.1 4.10 ± 1.6 4.40 ± 1.2 > 0.05

PI: plaque index; BI: bleeding index; PIPD: peri-implant pocket depth.

Table 3  Peri-implant bone levels from baseline (control) to 5 years function (means, SD and p-value)

Clinical  
parameter

Baseline 
(1 month) 12 months 24 months 36 months 48 months 60 months

Overall  
p-value*

MBL -0.9 ± 0.3 a 0.70 ± 0.3 b 1.7 ± 0.5 c 1.90 ± 0.4 c 2.4 ± 0.5 d 2.6 ± 0.7 d < 0.001

MBL: marginal bone loss; *ANOVA.
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scores. However, in contrast to the present study, PIPD in-
creased statistically significantly with time, and a statistically 
significant difference was observed over time (p < 0.01). Those 
authors7 believed that the increased PIPD might be due to in-
creased vertical bone loss observed with time. In a similar 
study,6 clinical parameters of the conventional, immediately 
loaded TISOD with ball-retained attachments were compared. 
PIPD at distal and labial sites in the immediate loading group 
were higher than the conventional loading group, while BI and 
PI showed no statistically significant differences between the 
two groups. Increased PIPD was a result of increased bone loss, 
while the low PIPD score at a later stage was due to the follow-
ing gingival recession. Salman et al26 conducted a 5-year fol-
low-up study to compare immediate vs delayed loading of 
mandibular IOD supported by 2 non-splinted locator attach-
ments, and found similar clinical outcomes among the groups.

In the present study, MBL observed at 1 year of loading was 
0.70 ± 0.3, which is similar to other studies including those of 
Marzola et al,17 Stricker et al32 and Turkyilmaz et al33 (0.3 to 
0.7 mm) after 1 year. However, in this study, the MBL increased 
statistically significantly (p < 0.01) over time, with the highest 
value observed at 60 months 2.6 ± 0.7. Elsyad et al6 found that 

vertical bone loss (VBL) and horizontal bone loss (HBLO) in-
creased significantly after 3 years (p=0.03) in the IL-OD group, 
while in the delayed loading group, VBL and HBLO did not 
change statistically significantly over time. According to Misch 
et al19 and Heckmann et al,12 the VBL can be attributed to two 
factors: a decreased area of bone support and increased move-
ment of the prosthesis supported by non-splinted implants. The 
increased movement of the prosthesis results in higher forces 
acting on the implants, which consequently amplifies the bend-
ing moment and contributes to VBL. The authors suggested 
splinting the implants together to improve biomechanical force 
distribution. As in this study, two non-splinted implants placed 
in the canine region have the potential to create bending mo-
ments around the implants by acting as a fulcrum, resulting in 
increased bone loss. Conversely, other studies found no statisti-
cally significant differences in the MBL between immediate- and 
conventional-loading protocols over a period of 1 year.17,33,36

Various complications were observed in the present study, 
including abutment loosening, wear and occlusal adjustments, 
loose metal housing and loose/broken female/male compo-
nents. Similar complications were reported by Kutkut et al,14 
who observed that some subjects required frequent follow-up 
visits for the replacement of damaged locator attachments/lo-
cator abutments. Stoker et al31 reported about prosthesis main-
tenance only in the 15 cases that underwent relining/repair. In 
the present study, relining was necessary in 25 cases, followed 
by rebasing in 7 cases, and 6 IODs experienced fractures. In con-
trast, Kronstrom et al13 reported low maintenance requirements 
with only a few loose metal housings, but otherwise no relining 
or occlusal adjustments were necessary during a three-year 
follow-up period. The increased number of complications in our 
study compared to the other studies could be different types of 
attachment used or the longer follow-up period. This is sup-
ported by a systematic review and meta-analysis on the attach-
ments used in IODs, where Chaware et al3 reported that locator 
attachments required more frequent maintenance and repairs. 

The strength of this study lies in its prospective longitudinal 
design, with a 60-month follow-up period, which allows a com-
prehensive evaluation of peri-implant parameters in immedi-
ately placed and loaded mandibular IODs at multiple time 
points. This in turn enables a broad understanding of the long-
term outcomes of this treatment approach. In addition, stan-
dardised protocols were used, which ensured that peri-implant 
parameters were measured and evaluated consistently across 
participants, enhancing the reliability of the study. Moreover, 
prosthetic complication frequency among IODs was also ob-
served, which highlights the importance of evaluating a treat-
ment protocol not only for its biological success but also for its 
clinical effectiveness. It is worth noting that previous research 
has provided limited information on prosthodontic mainte-
nance in this context.

The present study focused on specific peri-implant param-
eters and prosthodontic maintenance, while other relevant fac-
tors such as Implant Stability Quotient (ISQ), the thickness of 
keratinised mucosa and patient-reported outcomes, e.g., pa-
tient satisfaction and quality of life, were not evaluated. It is 
also important to acknowledge that various confounding fac-
tors, including smoking habits, oral hygiene maintenance, and 

Table 4  Prosthetic complication frequency among IODs 
over 5 years

Complication types Frequency (n = 64 implants)

Abutment (A)

A. Loosening 26

A. Wear 12

A. Fracture -

Implant fracture

Occlusal adjustment 27

Retention element

Metal housing loose 15

Retentive female broken 28

Retentive female loose 26

Replacement of retentive male 26

Denture Frequency (n = 32 IOD)

Reline 25

Rebase 7

Fracture 6

IOD replacement 6
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anatomical variations, might have potentially influenced the 
observed peri-implant parameters. However, this study con-
tributes to the knowledge and understanding of peri-implant 
parameters in immediately placed and loaded mandibular 
overdentures, supporting the use of this treatment approach 
and guiding clinicians in providing optimal care to edentulous 
patients. Future research should consider expanding the longi-
tudinal design with a longer follow-up period to assess the 
long-term durability and stability of peri-implant parameters. 
Increasing the sample size and incorporating assessments such 
as ISQ, keratinised mucosa thickness, patient satisfaction, and 
quality of life will provide a comprehensive understanding of 
immediate IOD treatment. 

CONCLUSION

Immediately placed and loaded mandibular implant overden-
tures using two non-splinted implants and locator attach-
ments showed acceptable peri-implant parameters and func-
tional outcome, including PI, BI and PIPD, over a 5-year 
follow-up period. This longer follow-up duration enabled us to 
identify changes in peri-implant parameters that occurred 
over time, thus shedding light on the treatment’s sustainabil-
ity, durability and potential complications. A statistically sig-
nificantly increase in marginal bone loss was observed from 
baseline to follow-up, but it remained within acceptable limits. 
A moderate number of restorative and abutment complica-
tions were observed during the follow-up of IODs. Immediately 
loaded IODs are an acceptable alternative treatment for eden-
tulous mandibles, but adequate case selection and rigorous 
maintenance are critical for its good prognosis. The results of 
this study can provide valuable insights for dental profession-
als, guiding them in making evidence-based decisions and ul-
timately improving patient outcomes for edentulous patients.
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