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INTRODUCTION 

The original protocol proposed by Brånemark 
for the healing of extraction sites before implant 
placement ranged between 6 to 8 months to 

avoid infection and provide primary stability of 
the implant at placement (1). The increased use of 
dental implants and the advancement of research 
led to the introduction of immediate placement of 
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ABSTRACT

Background: Immediate implant placement to simultaneously replace mono-radicular teeth at 
the time of extraction has gained wide acceptance as a reliable and predictable treatment option. 
Application of this option in replacement of molars has presented a difficult challenge both 
surgically and prosthetically.

Aim of the study: The current study aimed to investigate the efficacy of wide diameter implants 
in the immediate replacement of mandibular molars over a period of 24 months.

Methods: Thirty implants were utilized in the immediate replacement of mandibular molars in 
a one stage surgical procedure following the atraumatic extraction of the teeth. The implants were 
restored after three months and followed-up at 12 and 24 months to evaluate the crestal bone loss 
around them.

Results: A survival rate of 96.6% was evident at the end of the study period (24 months) with 
a mean crestal bone loss of 0.33-mm at 12 months and 0.19-mm at 24 months with a total mean 
crestal bone loss of 0.52-mm during the study period.

Conclusion: Wide diameter implants are a reliable and predictable means to immediately 
replace mandibular molars with stable long-term prognosis with the consideration of proper 
extraction procedures and maintenance of the socket architecture.

KEY WORDS: Wide diameter implants, Immediate molar replacement, Immediate implant 
placement. 
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dental implants at the time of tooth extraction. This 
technique presented several advantages over the 
original protocol which include reduction of the 
overall treatment duration with reduced number 
of surgical interventions (2, 3). The most important 
advantage of immediate placement lies in the 
preservation of the bone and gingival architecture 
at the extraction site (4, 5), as bone remodeling 
post extraction may result in 50% bone reduction 
horizontally and 2.4 to 4.5 mm vertically which 
is even more pronounced in the molar region (6). 
Several survival rate studies found out that there 
was no significant difference in the outcome 
when comparing immediate and delayed implant 
placement (7-10).

Most of the research on immediate implant 
placement has been conducted on monoradicular 
teeth. This may be attributed to the difficulty 
associated with the immediate placement of 
implants and positioning in molar sockets due 
to the challenging residual inter-radicular bony 
architecture (11). The use of a regular diameter 
implant in one of the root sockets compromises 
the emergence profile with the creation of marked 
off-axis loading and a resultant cantilever effect 
(12). Therefore, the use of a wide diameter implant 
may improve the stability of the implant through 
bicortical stabilization, increases the surface area 
available for osseointegration and lead to placement 
in a more prosthetically oriented position with a 
resultant axial loading (13, 14).

Therefore, this study was designed to evaluate 
the efficacy and clinical outcome of wide diameter 
implants in the immediate replacement of 
mandibular molars.

MATERIALS AND METHODS:

Patient selection and inclusion criteria:

This study was conducted on thirty mandibular 
molar sites utilizing thirty wide diameter implants 

(Dentium Superline implant, diameter 7mm, South 
Korea), placed in 25 patients. There was no age or 
gender restriction. The inclusion criteria were as 
follows:

·	 Mandibular molars diagnosed as non-restorable 
(molars with fused roots were excluded).

·	 No presence of peri-radicular pathology or ra-
diolucency.

·	 Thick periodontal biotype as assessed following 
De Rouck et al (15) periodontal probe technique.

·	 Intact buccal plate of bone.

·	 The distance from the furcation to the inferior 
alveolar canal should be more than 10 mm in 
length.

·	 No history of periodontal disease.

·	 Nonsmoker patients.

All patients received cone beam computed 
tomography (CBCT) analysis for diagnosis and 
inclusion processes and for planning the implant 
installation.

Surgical Procedures:

On the day of the surgery, following 
administration of the appropriate local anesthetic, 
there was no attempt made to remove the tooth 
using conventional extraction forceps. As the 
proposed treatment and study parameters were 
highly dependent on the preservation of the 
surrounding bony walls of the socket, the extraction 
was carried out by careful sectioning of the tooth to 
avoid damage to the inter-radicular bone to allow 
removal of the roots individually with periotomes, 
thus avoiding any potential damage to the bony 
elements of the socket. Following the removal of 
the roots, the socket was evaluated to ensure the 
presence of four intact outer walls and undamaged 
inter-radicular bone with absence of any pathology 
or fenestration.
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The osteotomy preparation was then commenced 
in the inter-radicular bone using a special 1.3 mm 
lance drill from 3i Biomet. The starting position 
was always slightly off-center towards the lingual 
thus allowing for preparation of the implant 
placement site in a centrally located position but 
away from the buccal bone plate. Preparation was 
then continued using the manufacturer’s drills and 
instructions for the 7-mm diameter implant. It 
should be noted that as a compensation for natural 
bone resorption following tooth extraction, the 
implant was positioned 2-mm below the margin of 
the intact buccal bony wall, therefore the osteotomy 
preparation was 2-mm deeper as compared to 
delayed implant placement (16).

Implant insertion was performed using the 
surgical motor until being primarily seated at a 
torque of 35 Ncm, and the final seating was done 
by hand with an implant insertion wrench until 
the implant platform ended 2-mm subcrestally. 
The ideal implant seating should be away from the 
buccal plate of bone with the buccal strut of the 
inter-radicular bony septum still intact and butting 
up against the implant. With the correct positioning 
of the implant in the extraction socket, the residual 
socket space was usually less than 2-mm wide in any 
direction around the implant therefore not requiring 
any bone graft to fill it. A healing abutment was then 
connected and tightened with soft tissue adaptation 
around it been done using Vicryl 4.0 sutures.

All patients received a course of antibiotics (3x 
Amoxicillin 500 mg/day for 7 days) and analgesics 
(2x Ibuprofen 600 mg/day for 3 days). Follow-up for 
all cases was done within 10 – 14 days after surgery 
for suture removal and postoperative evaluation.

Second stage procedures were performed after 
3 months from the surgery following standard 
prosthetic techniques and restoration delivery.

Radiographic evaluation:

Radiographic evaluation was conducted using 
CBCT. The base line measurements were obtained 
following the delivery of the prosthetic restoration, 
while the examination periods were scheduled at 12 
months and 24 months at which intervals CBCTs 
were made for each patient.

RESULTS:

This study utilized 30 implants to immediately 
replace 30 mandibular molars. Out of these, one 
implant failed after 6 weeks of placement due to 
excessive parafunctional habits from the patient and 
inability to follow the postoperative instructions. 
The remaining implants survived the study duration 
with uneventful healing, thus giving a survival rate 
of 96.6%.

The evaluation periods were set at 12 months 
and 24 months (tables 1, 2 and figure 1). The mean 
crestal bone loss at the first evaluation period was 
0.33-mm (±0.26) with a range between 0.9-mm 
to 1.24-mm. Out of the 29 implant sites, only two 
had bone loss over 1-mm after one year that may 
be attributed to the fact that during the surgery the 
implant encroached on the buccal plate of bone. 
While the remaining implants showed bone loss 
within a similar range.

The mean crestal bone loss at the second 
evaluation period was 0.19-mm (± 0.09) with a 
range between 0.1-mm to 0.4-mm. The previously 
mentioned implant sites did not show any further 
progression in bone loss outside the range of the 
remaining implant sites.

The total amount of crestal bone loss after the 
study period was 0.52-mm (± 0.32).
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TABLE (1) Crestal bone loss readings at the 
evaluation periods and at the end of the 
study

No. 12 Months 24 Months Total

1 0.29 0.3 0.59

2 0.22 0.2 0.42

3 0.09 0.1 0.19

4 0.28 0.3 0.58

5 0.19 0.1 0.29

6 1.05 0.3 1.35

7 0.3 0.2 0.5

8 0.37 0.2 0.57

9 0.26 0.1 0.36

10 0.2 0.1 0.3

11 1.24 0.3 1.54

12 0.52 0.2 0.72

13 0.35 0.4 0.75

14 0.48 0.2 0.68

15 0.4 0.1 0.5

16 0.57 0.4 0.97

17 0.29 0.3 0.59

18 0.22 0.2 0.42

19 0.09 0.1 0.19

20 0.28 0.3 0.58

21 0.19 0.1 0.29

22 0.3 0.2 0.5

23 0.37 0.2 0.57

24 0.26 0.1 0.36

25 0.2 0.1 0.3

26 0.22 0.2 0.42

27 0.09 0.1 0.19

28 0.1 0.1 0.2

29 0.1 0.1 0.2

TABLE (2) Statistical analysis of the results using paired t-test

Group N Mean CI 95%2 Standard Deviation3 Min Max

12 Months 29 0.328 0.234 - 0.423 0.259 0.09 1.24

24 Months 29 0.193 0.158 - 0.228 0.096 0.1 0.4

p value: 2.839e-3 1

1 p value more than 0.01 is non-significant statistically.
2 There is a 95% chance the population mean is within the confidence interval calculated for this sample
3 Standard Deviation measures the spread of values.

Fig. (1) Crestal bone loss during the evaluation periods
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DISCUSSION

The implant survival rate of 96.6% is in 
accordance with other studies on immediate 
placement reporting survival rates over 92% after 1 
year follow-up (12, 17-27). Additionally, the survival rate 
of this study is in accordance to that of a multicenter 
study on wide diameter implants replacing molars 
in an immediate placement fashion, which reported 
95.7% implant survival rate (28).

Some authors have reported bone loss associated 
with wide diameter implants as compared to regular 
diameter implants (29), but the mean bone loss after 
one year in this study is similar to several studies 
and far within the criteria of success (30-34).

It should be noted that very few studies have 
reported on bone loss around immediately placed 
implants in molar extraction sockets. Among these 
are the study by Bianchi and Sanfilippo (35) that 
reported 0.75-mm bone loss after 72 months follow-
up, and Penarrocha et al (7) who reported 0.83-mm 
bone loss after 1 year and Prosper et al (36) who 
reported bone loss of 0.17-mm after one year and 
1.01-mm after 5 years. In conclusion, these results 
indicate that immediate placement in molar sockets 
produces limited bone loss which is stable over 
time.

Finally, wide diameter implants have reported 
increased failure rates mainly due to the operator’s 
learning curve, poor bone density, implant design 
and site preparation, and its use when primary 
stability had not been achieved with a standard 
diameter implant (37).

CONCLUSION

Immediate molar replacement with wide 
diameter implants presents a viable treatment option 
due to the good primary stability achieved within 
the extraction socket and the limited bone loss 
over time. However, success is dependent on the 
careful execution of the extraction procedure and 
the accurate drilling process during the osteotomy 
preparation.
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