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Abstract
Aim. The study aims to clinically and radiographically compare the bucco-lingual 
crestal bone changes after immediate and delayed placement of implants.
Methods. Two groups that consisted of fifty implants were considered for this 
study. In group A the implants were placed immediately post extraction, whereas, 
in group B implants placement were delayed by four to six weeks. All the implants 
were submerged within the alveoli confines. Bone grafts were only placed if the 
jumping distance was more than 1.5 mm. Barrier membrane was not placed in any 
of the cases. Bucco-lingual width was measured at the time of implant placement 
and during abutment placement after four to six weeks. Primary flap closure was 
ensured in all the cases.
Results. Thirty-one implants were placed in the mandible and nineteen were 
placed in the maxilla. All the implants achieved osseointegration. Immediate 
implant group showed a mean width of 8.80 mm (SD2.280) at the time of implant 
placement whereas, 7.60 mm (SD 1.871) after six months. Delayed implant group 
showed a mean width of 8.40 mm (SD1.673) at the time of implant placement, and 
7.40 mm (SD 1.658) after six months. Intragroup showed statistically significant 
data (P<0.05). When the intergroup comparison of group 1 and group 2 was made at 
implant placement day and abutment placement day, it was found to be statistically 
non-significant. 
Conclusion. This study suggests that circumferential defect heals on itself without 
any guided bone regeneration in both the groups. The data suggests that the healing 
in both the group were equally good. The equally good results suggest placing the 
implant immediately post extraction. This saves the cost, time and most importantly 
the need for an extra surgery.
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Introduction
Oral disability caused by 

edentulism has been an ordeal for 
humankind for a very long time. The 
goal of the modern dentistry is to 
restore the patient to standard contour, 
function, comfort, aesthetics, speech 
and health whether by removing caries 
or by replacing missing teeth through 
any means including implants. Schulte 
and Heimke first described immediate 
implants in 1976 [1] in a clinical report. 

The immediate implant is designed 
to prevent bone resorption following 
extraction. With this method, the ridge 
dimension and height are maintained 
and some surgical procedures omitted, 
shortening the healing period. Several 
research papers conclude that placing 
implants at the time of extraction of 
teeth may provide many advantages, 
such as maintaining crest height and 
width, reducing the number of surgeries, 
reducing treatment time, and excellent Address for correspondence:  
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esthetic results [2-14]. Numerous  studies have shown a 
high rate of clinical success [2,11,15-17]. 

The peri-implant defect is classified into three 
categories according to morphology: no-wall defect, 
three wall defects, and circumferential defects [1]. Three-
wall and no wall defect represents the socket wall not in 
approximation with the implant surface, whereas later 
includes implants not contacting bone at their coronal 
surface. In these implants stabilization solely depends on 
the apical bone. In these cases, membrane and grafts have 
been advised [7,10,18-30]. Barrier membrane prevents 
the connective tissue to migrate between the implant 
and bone surface, whereas grafts help in the stability of 
the blood clot thereby favoring bone regeneration by 
osteogenic cells. Grafting could, moreover, enhance the 
tent effect by posing as space maintainer and promoting 
osteogenesis [21-23].

On the other side, numerous authors have 
experienced a high percentage of membrane exposure 
and infection (39% to 41%) [15,24-26]. This membrane 
exposure to the oral fluids increases the risk of 
bacterial infection and hence, impaired bone formation 
[7,8,24]. Thus, delayed implants are promoted as it 
obtained better flap management over barrier membranes 
[27]. Delayed implants are placed three to four weeks or 
four to 12 weeks after extraction. They exhibit a lower 
frequency of soft tissue dehiscence in the membrane-
based regeneration when compared to immediately placed 
implants [28] Optimal bone healing is achieved due to 
undisturbed clot and possibly because of complete flap 
closure. Therefore, the above complications of barrier 
membrane restrict its usage. 

An extensive study has also been done with the 
bone graft filling the peri-implant space. Researchers 
have shown that immediate implants, when treated 
with bone graft, have shown a high survival rate [29]. A 
critical histological study by Cochran et al. [30] showed 
less bone gain in sites treated with barrier membrane 
than in sites treated without a membrane. Histological 
section showed the same quality of osseous formation in 
all the samples [30]. Many authors have achieved positive 
results using demineralized, freeze-dried bone allograft 
(DFDBA) [20,31,32].

This study is a comparative clinical and 
radiographical study which includes implants placed 
immediately after tooth extraction (Immediate implant) 
and the implants placed after 6-10 weeks of healing 
period post extraction, comparing bucco-lingual crestal 
bone changes.

Materials and method
This study was conducted at our dental institute 

with the institutional ethical clearance no KU/KSD/562. 

The following formula were used to determine 
sample size.   

 (Where Z α/2 is the critical value of the Normal distribution 
at α / 2).

It consisted of 50 subjects, 28 males and 22 
females, with age ranging from 22 to 40 years. The mean 
age was 34.3 years at the time of the study. Patients who 
needed extraction and replacement with dental implant 
prostheses in anterior and premolar region and gave 
informed consent were selected for this study. Indications 
for extraction included tooth fracture, untreatable caries, 
endodontic failure, periodontitis or any other reason for 
hopeless prognosis. Patients who exhibited any systemic 
or local factors that could impair the osseointegration 
of the alveolar bone were excluded from the study. All 
the sites having <5 mm of bone were also excluded. The 
research was performed following the Declaration of 
Helsinki of the world medical association (2008).

A total of 50 patients were equally divided into 
two groups. Immediate implants were placed in group 
A whereas Group B consisted of the patients who were 
delayed by 6 to 8 weeks for implant placement in 
order to get a complete soft tissue coverage over the 
placed implant. Treatment planning included clinical 
examination, photographs, recording of plaque 
index [33], gingival index [34], early wound healing 
index [35] and Computed cone beam tomography (CBCT) 
in every patient. 

Surgical procedure
A mucoperiosteal flap was raised concerning the 

tooth to be extracted. All the necessary efforts were made 
to avoid trauma to the crestal bone during extraction. 
Extracted sites were drilled as per manufacturer’s 
instructions (Seven, MIS, Shlomi, Israel) to prepare for 
implant placement. Once the preparation was completed, 
the corresponding size implant was placed within the 
alveoli and was made stable. After implant placement, 
the distance from the buccal bone to lingual bone was 
measured by using a bone calliper (BC35, GDC, India) 
and probe (EastView™ Paradise Dental Technology, 
Missoula, MT 59808) positioned perpendicular to the 
long axis of the implant. Grafts were only placed if 
the jumping distance was more than 1.5 mm while the 
membranes were not used in any of the cases. If primary 
closure was not attained, a horizontal periosteal incision 
was made, the flap was mobilized coronally and sutured 
with the help of 0-3 black silk suture. Medications were 
prescribed to all the patients, and it included Amoxicillin 
in combination with clavulanate potassium (Augmentin, 
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Smithkline Beecham, Philadelphia, PA.) with a dose of 2 
g four times daily for five days and Diclofenac Sodium 
(Agile, Ind-Swift Limited, IND) 50 mg three times 
daily as the need for discomfort. For the esthetic reason, 
a temporary prosthesis was fabricated which did not 
compress the healing sites.

Second stage surgery was executed post six 
months to remove the cover screw in order to place the 
abutment. All the clinical parameters and CBCT readings 
were re-recorded by the same examiner as in the first 
stage to avoid inter-examiner bias. 

Statistical analysis
All buccal to lingual crest measurements were 

recorded twice (first stage surgery and second stage 
surgery), and the difference in width was averaged. 
Relative mean, median, and Standard deviation were 
calculated for both the groups. The statistical significance 
of intragroup was calculated by paired t-test while inter 
group significance was derived by unpaired t-test.

Results
The total number of teeth involved in this study 

was fifty. Out of the fifty extractions, twenty were 
extracted due to root caries, four for periodontal reasons, 
five for residual roots, fifteen for endodontic treatment 
failures and remaining six for root fractures. Thirty-one 
implants were placed in mandible and nineteen were 
placed in the maxilla. All the implants were successful 
with no mobility. Plaque score, gingival index score, and 
early wound healing index score improved significantly 
at the second surgery. 

At the time of implant placement mean distance 
from buccal to lingual crestal bone was 8.80 mm (SD 
2.280) and 7.60 mm (SD 1.871) at the time of abutment 
placement in group 1, CBCT reading showed 8.50 mm 
(SD 2.240) and 7.20 mm (SD 2.310) respectively. Both 
data showed a significant change. No complications 
occurred during the healing period of six months (Table 
I). Group 2 showed a mean width of 8.40 mm (SD1.673) 
and 7.40 mm (SD1.658) at zero and six months 
respectively. CBCT reading showed a mean width of 
8.14 mm (SD1.810) at implant placement day and 7.10 
mm (SD1.580) at abutment placement day. Both the data 
showed a significant difference (Table I). 

At implant placement day, mean width was 8.80 
mm (SD 2.280) and 8.40 mm (SD 1.670) of group 1 and 
group 2 respectively, and this data was non-significant 
when compared (Table II). At the second stage surgery, 
all implants were found to be clinically osseointegrated. 
No peri-implant defects were observed. At this stage 
when group 1 and group 2 was compared, showed a non-
significant change. At this stage, mean bucco-lingual 
crestal bone width was 7.60 mm (SD 0.049) for the group 
1 and 7.40 mm (SD 0.041) for group 2. CBCT reading 
showed 7.20 mm (SD 2.231) for the group 1 and 7.10 mm 
(SD 1.580) for group 2 (Table II). Clinical photographs 
of two cases are presented in Figure 1 and 2. Intragroup 
comparison first to second surgery was statistically 
significant (P<0.05) as per the paired sample t-test. 
The difference in bucco-lingual bone width between 
immediate and delayed at the stage 1 surgery and stage 
2 surgery were non-significant (Table II). The pattern of 
bone formation was clinically similar in both groups. 

Table I. Intra Group clinical and radiographical comparison (Bucco-lingual width) of immediate and delayed implants at first surgical 
day versus second by Paired t Test.

Implant 
placement day

Abutment 
placement day 
(at 6 Month)

P Value Significance

Group 1. Immediate placement (Clinical Reading in mm) 8.80±2.280 7.60±1.871 0.0492 S
Group 1. Immediate placement (CBCT Reading in mm) 8.50±2.240 7.20±2.231 0.0469 S
Group 2. Delayed placement (Clinical Reading in mm) 8.40±1.673 7.40±1.658 0.0410 S
Group 2. Delayed placement (CBCT Reading in mm) 8.14±1.810 7.10±1.580 0.0362 S

Table II. Inter Group clinical and radiographical comparison (Bucco-lingual width) of immediate and delayed implant by unpaired t Test.

Group 1
Immediate implant 

Group 2
Delayed placement P Value Significance

Implant Placement Day (Clinical Reading in mm) 8.80±2.280 8.40±1.673 0.4828 NS
Implant Placement Day (CBCT Reading in mm) 8.50±2.240 8.14±1.810 0.5349 NS
Abutment placement Day (At 6 Months) 
(Clinical Reading in mm) 7.60±1.871 7.40±1.658 0.6909 NS

Abutment placement Day (At 6 Months) 
(CBCT Reading in mm) 7.20±2.231 7.10±1.580 0.8557  NS
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Figure 1. Implants placed immediately post extraction: (A) first surgery (B) Second surgery.

Figure 2. Implants placed six weeks post extraction: (A) first surgery (B) Second surgery.
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Discussion
There are strict protocols which facilitate 

osseointegration of immediate implant placement in 
infected extraction socket in a more liable mode. Some 
of the protocols include proper case selection, atraumatic 
extraction, prophylactic antibiotic administration, adequate 
osteotomy for primary stability [36]. Ayangco et al. in a 
study proposed that cases of retrograde peri-implantitis 
have been thought to result from placement into such sites 
[37]. In the presence of periapical infection, the immediate 
implant procedure should be avoided [38,39]. Chronic 
periodontitis is one of the risk factors associated with 
implant failure [40]. Siciliano et al. in his study concluded 
that insufficient soft tissue closure is also associated 
with immediate implant placement [41]. This clinical 
experience has led most clinicians to avoid the immediate 
placement of endosseous dental implants at infected sites 
and to consider infection a contraindication for immediate 
implantation. According to Schroop and Wenzel et al. [42], 
late placements may not be advisable. Late placement is 
usually associated with a buccolingual ridge reduction 
of about 50% of the initial ridge width over a 12-month 
period, and two-thirds of this bone remodelling takes place 
during the first three months of healing. Evian et al. [43] 
has reported concomitant vertical bone remodelling of 3 to 
4 mm - approximately 50% of the initial socket height at six 
months post-extraction. Therefore, late implant placement 
in healed sites is not always recommended, as this may 
eventually necessitate advanced bone augmentation 
procedures.

An alternative treatment possibility that should 
be considered is delayed implant placement [6], which 
allows for the resolution of acute infection and increases 
the soft tissue level, ensuring better flap adaptation. This 
will prevent the substantial alveolar bone remodelling 
that occurs in fully healed sites. It is true that the evidence 
for the predictability of nonconventional (immediate or 
early) implant placement appears to be affected partly by 
the heterogeneity of studies concerning the implant site, 
timing, the location of the implant in the socket, bone wall 
defects, and augmentation procedures.

This study aimed to compare and analyze the clinical 
and radiographic bone healing around the immediate and 
delayed placed implants preferably without any graft or 
barrier membrane. Many of the authors have suggested 
the compulsory use of graft and barrier membrane for a 
complete formation of bone [25,44,45]. On the contrary, 
many have not suggested the use due to a significant 
problem in their application. Many studies have shown 
a high percentage of barrier membrane exposure leading 
to the complication in bone healing [46-49]. A study by 
Nowzari and Slots [25] showed the importance of complete 
flap closure and intern obtaining adequate bone. A review 
of literature by Jordi Ortega-Martínez et al. [50] stated 
the importance of primary stability with good predictable 

results in immediate implant placement. However, he laid 
importance on good case selection. 

In the present study, only three implants got 
exposed one-month post placement, but the exposure did 
not lead to any complication or bone formation. On clinical 
observation, it did not appear statistically significant 
from its non-exposed counterpart. A study by Kahal et al. 
described a high frequency of membrane exposure during 
the healing period in immediate implants. This exposure 
leads to lower bone regeneration. This same result has been 
confirmed by Haas et al. [47] and Wilson et al [7].

In second surgery all the implants were clinically 
stable, healthy, and free from any bony defect. Previous 
works of literature have shown excellent healing in 
immediate implant placement without the use of barrier 
membrane or bone graft [5,29], and this study is no 
exception to it. A seven-year study conducted by Schwartz-
Arad and Chaushu [29] reported a very low frequency 
of complication during the healing period. Becker and 
coworkers also reported a low-frequency failure rate of 
6.7% in a four-year study of immediately place implants 
without any barrier membrane or grafts. The present clinical 
findings, following much data in previous researches, seems 
to support that the main factors necessary to induce bone 
healing are the primary stability of the implant, bony walls 
capable of stabilising clot, and primary flap closure. The 
use of membrane and grafting are questionable since all the 
implants in the present study healed without the use of it. 

Contrary to the above finding Wilson et al. [7] 

in a study showed that the width of the circumferential 
gap is critical for the final amount of bone contacting the 
implant. He concluded that the bone filling was reduced if 
jumping distance exceeded 1.5 mm. Moreover, an animal 
study by Pluemsakunthai W et al. [51] showed that 3 mm 
is the optimal gap distance among the groups examined, 
which drastically influences the healing of bone and soft 
tissue surrounding the implants. However, even a barrier 
membrane could not guarantee a perfect outcome. 

The result of this study demonstrated uneventful 
healing in both the groups. No clinical differences in 
findings were recorded throughout the study. These 
findings confirm other reports of no clinical or radiographic 
differences in the healing of immediate and delayed 
implants. The pattern of coronal bone remodelling, showing 
a narrowing of the buccolingual width, was clinically 
similar for the two groups, although it should be noted that 
the delayed implants exhibited smaller buccolingual bone 
width already at the first measurement: it can be speculated 
that early remodelling may start immediately after tooth 
extraction and continue, non-uniformly, even after delayed 
implant placement. The crestal bone loss and buccolingual 
ridge alterations occurring in delayed implants are found 
to be similar when compared to the bone loss found in 
immediate implants. These findings are in accordance with 
the study performed by Covani et al [52]. The vertical 
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dimension was not investigated in this study as horizontal 
osseous formation is more important than the vertical, in 
the extracted socket.

Before drawing any conclusion, it should be noted 
that a large sample size would have been preferable with a 
long-term follow-up. We have not taken into consideration 
both the single and multi-rooted teeth, but the post-
extraction healing sequel is different for both these teeth, 
which may be a limiting factor of this study. Though there 
are various studies in support of this study, it would be 
inappropriate to draw any firm conclusion related to this.

Conclusion
Although the cases dealt in this study are not 

numerous, the data suggest that the healing in both group 
are equally good. Hence, we should opt for the immediate 
placement of the implants. It will preserve the bone and 
prevent the collapse of the gingival architecture. It also 
reduces the treatment cost, time, preserves the gingival 
esthetics, and increases the comfort of the patients.
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