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Abstract 
Aim: to assess the implant stability and amount of crestal bone loss in immediate implant placement in mandibular 

molars by using pre-extractive inter-radicular implant bed preparation versus conventional post-extractive inter-

radicular implant bed preparation. Subjects and Methods: Twenty patients (5 males, 15 females), suffering from 

badly decayed vital or non-vital posterior mandibular molar teeth were selected and randomly divided into 2 groups, 

10 per group; the first group received Pre-extractive interradicular implant bed preparation while the second group 

received Conventional post-extractive interradicular implant bed preparation. Results: immediate Implant stability 

results that assessed using Osstell device measuring ISQ values between groups were (58±0.81 ISQ units) for the test 

group and (54.6±1.07 ISQ units) for the control group at immediate implant placement which represent significant 

differences (p<0.001). marginal bone loss results of mesial and distal bones between one-year and six-months’ post-

operative implant placement were (0.21 ±0.09 mm) in the test group and (0.37±0.17 mm) in the control group and 

marginal bone loss results of buccal and lingual bones between same periods were (0.21 ±0.04 mm) in the test group 

and (0.42±0.21 mm) of the control groups with significant differences of (p=0.022*) in mesial and distal bone loss and 

(p=0.006*) in buccal and lingual bone loss between groups. Conclusion: Implants that placed by pre-extractive inter-

radicular implant bed preparation had a high primary stability and a less marginal bone loss in both bucco-lingual and 

mesio-distal dimensions from six-months to one-year than that placed by post-extractive inter-radicular implant bed 

preparation. 

Keywords: Immediate implant placement, dental implant, mandibular molar, implant stability, crestal bone loss. 

 

1) Introduction 

The anatomy of the posterior mandible, 

including the variability in the position of the 

inferior alveolar canal and the submandibular 

fossa, may pose a high risk for inferior alveolar 

nerve injury and lingual plate perforation when 

attempting to achieve primary implant stability 

using native bone apical to the extraction 

socket.
3
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In molar extraction sockets, achieving 

initial implant stability may be challenging as a 

result of the width of the alveolar socket, poor 

bone quality and anatomical limitations beyond 

the apices of molar roots such as the inferior 

alveolar nerve. Therefore, in most cases the 

implant must be placed within the molar 

extraction socket itself.
4
 

The protocol of immediate implant 

placement offers several advantages including a 

reduction in the number of the surgical 

procedures, preservation of esthetics, bone 

height and width, improved quality of life and 

increased patient comfort and satisfaction.
6
 

Placing implants in an ideal position 

without compromising their primary stability 

represents a critical issue. The initial osteotomy 

must be directed into the medial portion of the 

alveolus while engaging the interradicular 

septum of the extraction socket. The drill may 

continuously slip, leading to inaccurate site 

preparation, and consequently to a deficient 

implant insertion. The implant is often placed 

directly into the extraction socket of the tooth to 

replace.
10

 

2) Patients And Methods 

Twenty patients (5 males, 15 females), 

suffering from badly decayed vital or non-vital 

posterior mandibular molar teeth, were selected 

from the outpatient clinic of Oral and 

Maxillofacial Surgery Department, Faculty of 

Dentistry, Cairo University to be included in this 

study. The present study was approved by the 

ethics committee at the Faculty of Dentistry, 

Cairo University. Each patient considered for the 

present study received only one implant. The 

selected patients were informed of the nature of 

the research. A written informed consent for 

surgical procedures and the use of clinical and 

radiographical data were obtained from each 

patient. 

The patients were randomly divided 

using the sequentially numbered sealed 

envelope. Random numbers were used to divide 

patients into two groups according to the drilling 

protocol used in implant placement. The test 

group received implant placed by pre-extractive 

inter-radicular implant bed preparation while 

control group received implant placed by 

conventional post-extractive inter-radicular 

implant bed preparation. All surgeries were 

performed by the same surgeon.  

The inclusion criteria of this study was: 

(1) minimum alveolar bucco-lingual dimension 

of 6mm, (2) minimum septa coronal portions of 

2.5 mm and minimum apical portions of 3.5 

mm, (3) minimum distance from height of inter-

radicular furcation of mandibular molars to the 

mandibular canal should be 10 mm, (4) 

minimum distance between roots apices and 

superior border of inferior alveolar nerve is 

5mm, (5) peri-apical pathosis smaller than 2mm 

and (6) minimum thickness of buccal cortical 

plate of bone is 1mm with intact buccal and 

lingual plate of bone. 

The exclusion criteria of this study was: 

(1) patients with systemic condition of high risk 

of bleeding (INR >3-3.5, platelet count 

<50,000/mm
3
) that affect normal healing, (2) 

patient under intravenous bisphosphonate 

treatment, (3) smoker patients, (4) periapical 

infections related to the tooth to be extracted 

causing radiolucency larger than 3mm.  

Post-operative assessments were done as 

following: 1) Clinical assessment: Patients were 

called for follow-up 1-week post-operative and 

weekly for the first month, then monthly for six 

months, and were assessed for healing and 

implant threads exposures. 2) Osstell assessment 

for implant stability: The immediate and six-

months’ post-operative implant stability 

readings were assessed using Osstell device. A 

smart peg tool was tightened over each implant 

and Osstell tip was put at five surfaces of the 

implant which were occlusal, buccal, lingual, 

mesial and distal to get the average number of 

those readings. 
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3)Radiographic assessment of crestal 

bone loss: The immediate, six-months’ post-

operative and one-year post-operative CBCTs 

were assessed using Romexis Planmeca dicom 

viewer software. Standardization was done by 

the following steps: On 3D orthogonal plan, the 

long axis of the software was put on the long 

axis of the implant and perpendicular on 

buccolingual and mesiodistal axis. A 

standardized thickness and gap interval of 0.4 

mm for all explorer views of all implants was 

set. A tangential line on the base of the implant 

and other lines on the highest point buccal, 

lingual, mesial and distal were put and the 

distance between them were measured. A three 

readings for a three cuts were measured which 

were the middle cut of the implant, cut before 

and cut after for taking the average of those 

three cuts and this were done for each side of 

buccal, lingual, mesial and distal. 

3 ) Surgical And Prothetic Procedures 

Pre-operative antibiotics were 

administered orally 1 hour before procedure. All 

procedures were performed under local 

anesthesia using Articaine 4% 1:100 000 

epinephrine. Sectioning of the unrestorable 

mandibular molars was performed using fissure 

bur size 3 for atraumatic extraction under 

copious amounts of irrigation (figure 1). 

In the test group, Pre-extractive inter-

radicular implant bed preparation was done after 

root separation in the regular sequence of 

drilling starting with point dill till the final drill 

before roots extraction and implant placement 

(figure 1). While in the control group, Post-

extractive inter-radicular implant bed 

preparation was done after roots extraction in the 

regular sequence of drilling starting with point 

dill till the final drill and then implant placement 

(figure 4). 

For all cases, a Periotome
 
was used to 

cut the periodontal ligament attachments after 

tooth sectioning for atraumatic extraction 

(figures 1,4). Then the roots were luxated with 

straight elevator (figures 1,4). Finally, remaining 

roots extraction using extraction forceps with 

extreme care to preserve integrity of buccal and 

lingual plates of bone (figures 1,4). For all cases, 

a proper debridement of extraction sockets using 

bone curette
 
was done (figures 1,4). Implants 

were installed in the interseptal bone with 1mm 

apical to the buccal plate of bone (figures 2, 4). 

After implant placement, a smart peg 

tool was tightened over each implant and 

Implant Stability Quotient (ISQ) were measured 

using Osstell device (figures 2,4).  The gap 

around the implant in the extraction socket was 

completely packed using xenograft bone 

particles (figure 2,4). After bone graft 

application, the extraction socket was covered 

using resorbable collagen membrane (gel foam) 

(figure 2,4). The collagen membrane was 

stabilized and the extraction socket was covered 

using horizontal mattress suture by 4-0 prolene 

suture material (figures 2,5). Immediately 

Postoperative CBCT after implant placement 

were done for radiographic assessment of crestal 

bone level of buccolingual and mesiodistal 

views of the two groups (figures 2,5) 

After six-months of implant placement, 

a second stage surgery was performed making 

the incision slightly lingual to have more 

keratinized tissues on the buccal side. Gingival 

former was tightened above dental implant after 

cover screw removal for 2 weeks before 

impression was taken (figures 3,5). Smart peg 

tool was tightened over each implant for implant 

stability measurements before prosthesis 

fabrication (figures 3,5). Impression was taken 

with rubber base material after tightening of 

implant transfer above the dental implant. Final 

porcelain fused to metal crown was cemented by 

reinforced zinc oxide and eugenol cement 

(figures 3,5). Six-months’ and one-year post-

operative CBCTs after implant placement were 

done for radiographic assessment of crestal bone 

level of buccolingual and mesiodistal views of 

the two groups (figures 3, 5). 
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Figure 1:(a) Showing clinical view of badly decayed tooth no. 36  (b) Showing root separation of badly decayed tooth no.36   . 

(c) Showing point drill in the proper position bucco-lingually and in the inter-radicular bone of the tooth no.36   . (d) Periapical 

x-ray showing point drill penetrating the bifurcation of the two roots of the badly decayed tooth no. 36   (e) Showing Periotome 

application for cutting surrounding periodontal ligament attachments of the tooth no.36 (f) Showing straight elevator application 

and final roots delivery of the tooth no.36   . (g) Showing final roots delivery of the tooth no.36   (h) Showing socket curettage 

using curettes to the empty socket of the tooth no.36   
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Figure 2: (a) Showing implant placement in the inter-radicular bone of the socket of the tooth no.36   (b) Showing smart peg 

application and implant stability measurements of the implant placed in the socket of the tooth no.36   (c) Showing xenograft 

bone application around the implant in the extraction socket of the tooth no.36   (d) Showing resorbable collagen membrane 

covering the extraction socket of the tooth no.36. (e) Showing horizontal mattress suture stabilizing the resorbable collagen 

membrane which covering the extraction socket of the tooth no.36 (f) Showing radiographic assessment of crestal bone level 

of buccolingual view of Postoperative CBCT immediately after implant placement replacing tooth no. 36   (g) Showing 

radiographic assessment of crestal bone level of mesiodistal view of Postoperative CBCT immediately after implant 

placement replacing tooth no. 36     
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Figure 3 (a) Showing clinical view of gingival former replacing tooth no. 36 after six months   . (b) Showing clinical 

view of soft tissue around implant after gingival former removal replacing tooth no. 36 (c) Showing smart peg 

application and implant stability measurements of implant replacing tooth no. 36   (d) Showing final crown 

cementation over implant replacing tooth no. 36 (e) Showing radiographic assessment of crestal bone level of 

buccolingual postoperative cross section view of crown was cemented over implant replacing tooth no. 36 (f) Showing 

radiographic assessment of crestal bone level of mesiodistal postoperative cross section view of crown was cemented 

over implant replacing tooth no. 36    
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Figure 4 (a) Showing clinical view of badly decayed tooth no. 46   . (b) Showing point drill in the proper position 

bucco-lingually and in the inter-radicular bone of the tooth no.46. (c) Periapical x-ray showing point drill penetrating 

the bifurcation bone of tooth no. 46   . (d) Showing final roots delivery of the tooth no.46 (e) Showing empty socket of 

the tooth no.46 after socket curettage (f) Showing implant placement in the inter-radicular bone of the socket of the 

tooth no.46 (g) Showing smart peg application and implant stability measurements of the implant placed in the socket 

of the tooth no.46    
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Figure 5: (a) Showing horizontal mattress suture stabilizing the resorbable collagen membrane which covering the extraction 

socket of the tooth no.46 (b) Showing radiographic assessment of crestal bone level of buccolingual view of Postoperative 

CBCT immediately after implant placement replacing tooth no. 46 (c) Showing radiographic assessment of crestal bone level of 

mesiodistal view of Postoperative CBCT immediately after implant placement replacing tooth no. 46  (d) Showing clinical view 

of gingival former replacing tooth no. 46 after six months (e) Showing clinical view of soft tissue around implant after gingival 

former removal replacing tooth no. 46  (f) Showing smart peg application and implant stability measurements of implant 

replacing tooth no. 46 (g) Showing final crown cementation over implant replacing teeth no. 46   (h) Showing radiographic 

assessment of crestal bone level of buccolingual postoperative cross section view of crown was cemented over implant replacing 

tooth no. 46  (i) Showing radiographic assessment of crestal bone level of mesiodistal postoperative cross section view of crown 

was cemented over implant replacing tooth no. 46    
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4) Results 

I. Demographic Characteristics: 

The current study was conducted on 20 

patients (15 females and 5 males). They were 

assigned into two equal groups. Group (A) 

consisted of 10 patients (8 females and 2 males) 

with mean age and tooth number values of 

35.3±5.29 years and 42.3±5.01 respectively. 

Group (B) consisted of 10 patients (7 females 

and 3 males) with mean age and tooth number 

values of 35.1±5.68 years and 40.8±5.13 

respectively. 

II. Osstell assessment of implant stability: 

Considering the effect of the tested 

group (first independent variable) on Osstell 

reading, unpaired t test revealed that the mean 

values of the " immediate implant placement " 

between both groups showed significant 

differences with their t and P-values were (t-

value= 7.956, P=0.0001*) and this significant 

increase in group A in compared to group B. 

While, unpaired t test revealed that there was no 

significant difference of the mean values of the " 

post six months’ post-operative" between both 

groups with their t and P-values were (t-value= 

2.06, P=0.054). (table 1, Figure 6) 

III. Marginal bone level changes: 

First measurement: between immediately 

and 6 months after implant placement; 

Second measurement: between 6 months 

and 1 year after implant placement; Third 

measurement: between immediately and 1 

year after implant placement. 

a. Changes of buccal and lingual bone 

margins: 

Multiple pairwise comparison tests (Post 

hoc tests) revealed that the mean values of the 

"First Measurement" test between both groups 

showed no significant differences with 

(P=0.168). While there was significant reduction 

of the mean values of the " Second Measurement 

" test at study group in compared to control 

group with (p=0.006*). Additionally, there was 

no significant difference of the mean values of 

the " Third Measurement " test between both 

groups with (p=0.06). (table 2, Figure 7) 

b. Changes of mesial and distal bone 

margins: 

  Multiple pairwise comparison tests (Post 

hoc tests) revealed that the mean values of the 

"First Measurement" test between both groups 

showed no significant differences with 

(P=0.467). While there was significant reduction 

of the mean values of the " Second Measurement 

" test at study group in compared to control 

group with (p=0.022*). Additionally, there was 

no significant difference of the mean values of 

the " Third Measurement " test between both 

groups with (p=0.173). (table 3, Figure 8) 

 

 

 

Table (1): Mean ±SD and p values of Osstell reading immediate and post six months’ post-

operative implant placement at both groups. 

Osstell reading 

Immediate 

 implant placement 

Six months 

 post-operative 

Mean± SD Mean± SD 

Group A 58±0.81 70.8 ±1.31 

Group B 54.6±1.07 69.8±0.78 

p- value 0.0001* 0.054 
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Table (2). Descriptive statistics and 2×3 mixed design MANOVA for Changes of buccal and lingual bone margins at 

different measuring periods at both groups. 

Changes of buccal and 

lingual bone margins 

First Measurement 

(Mean±SD)    

Second Measurement 

(Mean±SD)     

Third Measurement 

(Mean±SD)     

Test group 0.56±0.35 0.21 ±0.04 0.77±0.33 

Control group 0.97±0.82 0.42±0.21 1.39±0.92 

Multiple pairwise comparison tests (Post hoc tests) for the  Changes of buccal and lingual bone margins between 

both groups  at different measuring periods 

Test group Vs.  Control 

group 

First 

Measurement   
Second Measurement    Third Measurement   

P-value 0.168 0.006* 0.06 

Table (3). Descriptive statistics and 2×3 mixed design MANOVA for Changes of mesial and distal bone 

margins at different measuring periods at both groups. 

 

Changes of mesial and 

distal bone margins 

First Measurement 

(Mean±SD)    

Second Measurement 

(Mean±SD)     

Third Measurement 

(Mean±SD)     

Test group 0.73±0.48 0.21 ±0.09 0.94±0.53 

Control group 0.88±0.41 0.37±0.17 1.25 ±0.43 

Multiple pairwise comparison tests (Post hoc tests) for the  Changes of mesial and distal bone margins between 

both groups  at different measuring periods 

Test group Vs.  Control 

group 

First 

Measurement   
Second Measurement    Third Measurement   

P-value 0.467 0.022* 0.173 
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Figure (6): Mean values of Osstell reading immediate and post six months’ post-operative 

implant placement in both groups. 

 

Figure (7): Mean values of Changes of buccal and lingual bone margins among different 

measuring periods at both groups. 
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5 ) Discussion 

Immediate treatment approaches are 

gaining popularity in implant dentistry. A series 

of advancements, particularly regarding 

innovations in implant design and surface 

characteristics, have allowed for immediate 

implants to become a well-accepted alternative 

to conventional treatment protocols in implant 

dentistry.  

Various technical approaches are 

available to provide optimal implant positioning 

through use of surgical templates that are either 

based on conventional radiographic templates or 

on cone beam computed tomography and 

computer-assisted three-dimensional implant 

planning. In this study, pre-extractive 

interradicular implant bed preparation may be 

additional tool to template-guided implant 

surgery. 

This study demonstrated a novel 

approach that allowed for improved guidance 

during implant bed preparation for immediate 

implants at multirooted molar sites. With the 

osteotomy drills stabilized and guided by the 

retained root aspects, this new technique allows 

for precise positioning and angulation of the 

implant bed preparation in the presence of 

interradicular bone at multirooted extraction 

sockets.  

This novel form of implant bed 

preparation may be regarded as an 

uncomplicated but useful modification of the 

standard procedure that allows for ideal implant 

positioning during immediate implant placement 

at multirooted extraction sites. 

In the present study, immediate implants 

placement was done in the test group (pre-

extractive implant bed preparation) which were 

similar to Rebele et al., (2013)
45

, Hamouda et 

al., (2015)
51

, Scarano, (2017)
10

 and Ekta Rohra 

et al., (2017)
46

 in comparison to the control 

group (post-extractive implant bed preparation) 

that were similar to Urban et al., (2011)
49

, Atieh 

et al., (2012)
42

, Hayacibara et al., (2012)
44

 and 

Marco et al., (2016)
39

. 

Hamouda et al., (2015)
51

 discussed a 

sulcular buccal incision, with releasing 

periosteal incisions were made around the 

mandibular molar to be replaced. However, in 

this study, both groups were done without flap 

elevation which is similar to Rebele et al., 

(2013)
45

, Scarano, (2017)
10

 and Ekta Rohra et 

al., (2017)
46

. This could be aimed for 

preservation of buccal plate blood supply with a 

minimal degree of bone changes after roots 
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among different 

measuring 
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extraction and implant placement plus 

preservation of keratinized mucosa for 

elimination of second stage free gingival graft 

augmentation. 

Rebele et al., (2013)
45

 recommended 

using a sharp new drills to drill through the 

dentin and cementum at the furcation region and 

claimed that drilling through the dentin and 

retained root aspects appeared to be similar to 

drilling through tissues however it is slightly 

harder than dense cortical bone on the other 

hand Hamouda et al., (2015)
51

, Scarano, (2017)
10

 

and Ekta Rohra et al., (2017)
46

 recommended 

drilling after roots separation in order to make 

the drilling process easier. In the present study, 

we prefer to drill after roots separation for the 

following: allow easier drilling through tissues, 

preserve the drills from being dullness, minimize 

heat generation during drilling in addition to 

prevention of a deleterious reaction risk caused 

by drill debris in the osteotomy. 

Hamouda et al., (2015)
51

 placed the 

root-form dental implant into the socket after 

drilling the osteotomy without extraction of the 

remaining roots remnants, however reported 

about difficulty of removal of the remaining 

roots remnants especially in case of ankylosed 

roots which might endanger the threads 

engaging the bone, the bone implant contact, the 

implant stability with the vibration of the dill 

and surface treatment of the implant and this 

technique was similar to Ekta Rohra et al., 

(2017)
46

. On the other hand, Rebele et al., 

(2013)
45

 and Scarano, (2017)
10

 recommended to 

place the implant after roots extraction and this 

was the protocol that followed in the present 

study to allow for easier and minimize the 

complications in countered with the pre-

extractive implant placement.  

With the great controversy in the 

literature regarding the implant design that 

should be used in the immediate implant 

placement in the mandibular molar region. 

Rebele et al., (2013)
45

 and Scarano, (2017)
10

 

used a cylindrical implant design while 

Hamouda et al., (2015)
51

 and Ekta Rohra et al., 

(2017)
46

 used tapered implant design. Urban et 

al., (2011)
49

 used a cylindrical body with tapered 

end implant which was similar to the design of 

the implant used in this study with 100% 

implant success and minute marginal bone 

changes and this could be attributed to the 

surface treatment of the implant design and the 

initial stability is not a great importance in the 

final implant stability and implant success 

however the surface treatment is of greater 

importance in implant success. 

Several grafting materials have been 

recommended to augment the gaps of the mesial 

and distal bony sockets surrounding the 

implants. Urban et al., (2011)
49

 used autogenous 

particulates with fifteen implants failed before 

prosthetic procedures.  Hamouda et al., (2015)
51

 

used synthetic bone substitute β-Tricalcium 

phosphate with one implant failed after 4 weeks 

of implant placement.. Hayacibara et al., 

(2012)
44

 Marco et al., (2016)
39

 Scarano, (2017)
10

  

used bovine xenograft particles that was used in 

this study with 100% implant success and 

marginal bone loss (0.77±0.33 mm) in the study 

group and (1.39±0.92 mm) in control group after 

one-year of buccolingual bone margin with zero 

bone graft loss and this support the hypothesis 

that the particulate graft of low resorption rate is 

better to be used to augment the jumping gap in 

order to preserve the surrounding bony walls and 

to minimize the possibility of marginal bone 

loss. 

Coverage of the socket after immediate 

implant placement with simultaneous grafting of 

the jumping gap is crucial factor for successful 

consolidation of the graft around the implant. 

Several recommendations had been introduced 

in the literature for the management of socket 

seal including the use of the non-resorbable 

polytetrafluoroethylene (PTFE) membranes to 

seal the socket after immediate implant 

placement. Hoffmann et al., (2008)
58

 used the 

non-resorbable polytetrafluoroethylene (PTFE) 

membranes to cover the socket with a significant 

regeneration of the volume of socket but its 

complications are exposure and dehiscence. 

Urban et al., (2011)
49

 used ossix cross linked 

collagen membrane which is resorbable collagen 

membrane however chemically treated in order 

to prolong the period without resorption. 

The survival rate of the test group was 

100% with no implant failure which was 
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different at Hamouda et al., (2015)
51

 with 95% 

survival rate. This could be also attributed to 

careful selection of patients, accurate clinical 

procedures and the sandblasted and acid etched 

(SLA) implant treated surface that aimed in high 

bone implant contact (BIC) between implant and 

surrounding bone and better implant 

osseointegration. 

Moreover, implant stability results 

between groups were (58±0.81 ISQ units) for 

the test group and (54.6±1.07 ISQ units) for the 

control group at immediate implant placement 

which show significant differences (p<0.001) 

that increase in the test group in compared to the 

control group and were similar to Scarano, 

(2017)
10

 with (56.8±7 ISQ units) in the test 

group and (49±9 ISQ units) in the control group 

and with statistical difference (p<0.001). This 

could be attributed to improved guidance during 

pre-extractive implant bed preparation that 

leaded to better implant positioning and high 

primary implant stability. 

But on the contrary, it was different at 

Hamouda et al., (2015)
51

 with no significant 

differences between groups after using periotest 

measurements (PTM). This could be attributed 

to implant cylindrical design, SLA (sandblasted 

and acid etched) surface treatment of the implant 

and implant placement into the prepared sites 

through the interseptal/interradicular bone after 

separation of the two roots and their extraction 

while Hamouda et al., (2015)
51

 roots extraction 

were done after implant placement also some 

ankylosed roots were removed in small pieces 

using surgical burs that had a negative impact on 

the implant stability.  

 Moreover, marginal bone loss results of 

mesial and distal bones between one-year and 

six-months’ post-operative implant placement 

were (0.21 ±0.09 mm) in the test group and 

(0.37±0.17 mm) in the control group and 

marginal bone loss results of buccal and lingual 

bones between same periods were (0.21 ±0.04 

mm) in the test group and (0.42±0.21 mm) of the 

control groups with significant differences of 

(p=0.022*) in mesial and distal bone loss and 

(p=0.006*) in buccal and lingual bone loss 

between groups. This might be attributed to the 

inaccurate site preparation and consequently 

malalignment implant position of the control 

group in relation to the test group which had a 

high influence on the stress distribution over the 

implant and consequently much degree of 

marginal bone loss in control group in relation to 

the test group. 

 

6 ) Conclusions 

 The use of the modified pre-extractive 

inter-radicular implant bed preparation 

could provide satisfactory primary 

implant stability with ideal implant 

positioning and enhanced implant 

success. 

 Implants that placed by pre-extractive 

inter-radicular implant bed preparation 

had a high primary stability than that 

placed by post-extractive inter-radicular 

implant bed preparation. 

 Implants that placed by pre-extractive 

inter-radicular implant bed preparation 

had a less marginal bone loss in both 

bucco-lingual and mesio-distal 

dimensions from six-months to one-year 

than post-extractive inter-radicular 

implant bed preparation. 

 The use of bone graft and membrane 

coverage in the bony sockets has a 

positive impact on the bone level 

changes after roots extraction. 
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