
LONG TERM EVALUATION OF NON-SUBMERGED IMMEDIATE IM-
PLANTS WITH EARLY LOADING IN FRESH EXTRACTION SOCKET 
OF SINGLE ROOTED TEETH 

Abdelmageed H. Alfakhrany* and Mohammad A. A. Shuman**

ABSTRACT

The purpose of this study was to evaluate long-term stability and tissue integration of non-submerged immediate implant 
placement with early loading. Patients and methods: Fifty-five immediate implants (2 parts) were inserted in 30 patients,  
(17 males has 35 implants and 13 females with 20 implants). The patient’s age ranged from 22 to 55 y. with mean of 38.08±10.18. 
These implants were placed in fresh extraction sockets of maxillary and mandibular single rooted teeth, (40 implants in aesthetic 
zone and 15 implants in premolar region). Clinical and radiographic evaluation were done immediately, 1 and 10 weeks, 6 months, 
and  once yearly for 4 years after implant insertion. Postoperative evaluation was done to assess pain, peri-implantitis, probing depth 
(PD) and plaque index(PLI).  In addition, bleeding index(BI) and distance between implant shoulder and mucosal margin(DIM) 
were assessed.  Primary and seating torque, percussion test and ISQ were done to assess stability of the implants immediately 
and 10 weeks. Crestal bone level and bone density was assessed radiographically with parallel cone technique using digital IOPA 
and CBCT. After 10 weeks, implant were tested for stability with torque at 35 Ncm and with Osstell, and a final prosthesis were 
inserted.  Results: All implants were stable and osseointegrated without any mobility, at the time of abutment placement but 2 
implants get stable after 6 months. Four patients (5 implants) were missed after 3 months from prosthetic insertion.  Radiographic 
examination showed only 0.5-1mm marginal bone loss around the implants. Clinically, good, successful results were detected 
with assessment of plaque and bleeding indices, gingival rescession and probing depth. Conclusion: Non-submerged immediate 
implants can be placed successfully with good tissue integration in fresh extraction socket and can be early loaded without bone 
graft to fill gap around non-submerged implants.

INTRODUCTION 

Teeth replacement with an implant is a complex 
surgical procedure, mainly due to alveolar ridge 
resorption, that follow tooth extraction(1)

.
  Following 

extraction, there are a series of   biological processes 
such as; vertical and horizontal bone resorption, 
with a change in height and thickness of the alveolar 
bone.  This resorption is a physiologic process 
which cannot be easily prevented(2)

. Uncontrolled 
alveolar bone resorption may lead to severe bone 
deficiency, and may even contraindicate to an 
implant insertion(3).

Many approaches have been used to preserve 

alveolar bone after teeth extraction(1). Immediate 
implant insertion in fresh extracted socket was 
considered as one of the approaches for preserving 
bone volume(4)

. So that, a risk of unacceptable loss 
of vestibular bone height and overlying soft tissue 
can be prevented (5)

.
 This type of implant is safe 

and good modality for rehabilitation of  partially,(6) 
and fully edentulous patient(7,8)

.  Immediate implant 
placement has many advantages, it reduces 
morbidity, decrease  waiting time and number of 
necessary surgeries and allows placement of implant 
in an ideal position(9)

. Also, patients satisfaction and 
preservation of crestal bone height was observed 
with this type of implant(10)

. 
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Recent experimental and clinical studies aimed 
to progressive shortening of the healing period with 
immediate loading(11)

.
 These benefits may come at a 

cost, increased risk of infection, the need for bone 
augmentation procedures to solve the disturbances  
between implant surface and alveolar bone, and 
significant risk of aesthetic complications(12)

. Initial 
stability of an immediate implant depends on 
anchorage to a small part of 3 to 5 mm sub apical 
alveolar bone. Also, the size of the peri-implant 
bone defect (horizontal defect dimension) has effect 
on the amount of bone-implant contact area13))

.

To obtain osseointegration, and to eliminate 
infection and gingival down-growth and to provide 
healing without loading force to implant, submerging 
implant underneath a mucosal tissues was 
required(14,15)

.
  In contrast, submerging implant was 

not considered a prerequisite for tissue integration 
by the international Team for Oral Implantology 
(ITI) (16)

.
  Bone to implant contact as well as the 

density of the peri-implant bone was similar in the 
submerged and non-submerged groups. So that a 
non-submerged installation technique may provide 
conditions for tissue integration similar to those 
obtained from using of a submerged approach (17)

. 

Non-submerged implant has a considerable 
success in different clinical centers18).The success 
of a single phase surgery implant not only 
determined by a high percentage of survival but 
also by an acceptable quality of survival(19)

.
 The 

aim of this study was to evaluate, long standing 
implant stability and consequently, the success of 
the immediate, non-submerged implant via a fresh 
extraction socket, with  early loading. 

PATIENTS AND METHODS

 Fifty-five immediate non-submerged, Zimmer 
(Tapered, Swiss Plus,USA) implants were  placed 

into fresh extraction sockets of thirty patients, 
between 2006 and 2014. Male patients were 17 (56, 
67%) with 35 implant (63.63%).  Female patients 
were 13 (43.33%), has 20 (36.37%) implants. The 
patient’s age ranged from 22 to 55 years with mean 
of 38.08±10.18 years (Tab. 1).

TAB.(1) Showing; Age, sex and number of patients 
and implants.

Factor Categories Patients No. Implants No.

Number 30 (100%) 55 (100%)

Sex
Male

Female

17 (56,67%)

13 (43.33%)

35 (63.63%)

 20 (36.37%)

Age range; 22-55y.

Means SD; 

38.08±10.18

<    36

 36 – 45

   > 45

11 (36.67%)

10 (33.33)

9 (30,00)

20 (36.36) 

20 (36.36) 

15 (27.28)

     This study was carried out on selected patients 
according to well-defined inclusion and exclusion 
criteria. The patients were included have bone 
quality of either type 2 or  3 according digital 
preoperative x-ray. They should have adequate 
bone height apical to extraction socket (3 to 5 mm to 
provide initial implant stability). Buccolingual and 
mesiodistal dimension of alveolar crest more than 
6 mm to allow placement of at least a 3.7×10 mm 
implant. In addition, a normal to thick flat gingival 
biotype (2mm at least), presence of single rooted 
non-restorable tooth and good oral hygiene should 
be encountered. 

The site of  implants were in maxillary and 
mandibular incisors, canine and  single rooted 
premolars. The cause of extractions were  root 
fractured, grossly carious with endodontic failure 
and periodontal compromised teeth, which could 
not be treated with restorative  procedures or 
periodontal surgery(Tab.2).
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TABLE (2): Showing; Location, site of implant and 
causes of teeth loss.

Factor Categories No.

Location of implant
Maxilla

Mandibular

34 (61.82%)

21 (38.18%)

Tooth type

Central incisor

Lateral incisor

Canine

Premolar

17 (30.91%)

8  (14.55%)

15 (27.27%)

15 (27.27%)

Cause of loss
Periodontal

Destruction

25 (45.45%)

30 (54.55%)

    Patients excluded from this study were those 
with uncontrolled systemic disease, untreated 
periodontal disease, heavy smoking, bruxism, loss 
of labial crest of bone after extraction (fenestration 
and dehiscence) and inadequate mouth opening 
(<4 cm). Also the patients with presence of active 
infection and insufficient interocclusal space to 
accommodate prosthetic component were excluded.

Bone qualities of selected patients were; type 2 
in 40 (72.73%) and type 3 in 15( 27.27%). Implant 
lengths were 10, 12 &14 mm and with diameters of; 
3.7, 4.1 & 4.8 mm. (Tab. 3). 

TABLE (3). Showing; Bone type, implant fixtures 
length and diameter 

Factor Bone Quality No.

Bone type
2

3

40(72.73%)

15(27.27%)

Implant length 

10 mm

12 mm

14 mm

  4 (7.27%)

36 (65.45%)

15 (27.27%)

Implant diameter 

3.7 mm

4.1 mm

4.8 mm

21 (38.18%)

26 (47.27%)

  8 (14.55%)

Each patient signed an informed consent after 
having details about the procedures before starting 
of the study.

Preoperative preparation    

Amoxicillin with clavulanic acid  was 
administered, one hour before surgery and then 
twice daily for 6 days. The patient is then draped 
completely, except the operative site. The oral 
cavity is prepared for the procedure with copious 
irrigation and brushing with chlorhexidine 0.2%  to 
decrease the bacterial contamination. 

Surgical protocol

Local anesthesia was injected and a careful teeth 
extractions were done, atraumatically as possible, 
followed by alveolar curettage and irrigation 
to remove any granulation tissue that might be 
present(11). Implant fixtures were inserted after 
careful drilling and preparation of the implant bed. 
The sequence of drilling was carried out depending 
upon the type of bone, starting with a pilot drill 
with slow speed (500 rpm). Drilling extended 4 mm 
beyond the apex of socket under copious internal 
and external cooling(20)

. The implant was inserted 
with hand torque ratchet to enabled assessment of 
implant insertion torque values. Minimum insertion 
torque values of 35 Newton-centimeters (Ncm) 
indicated adequate primary stability for the implant. 
Also sound was listened and recorded after implant 
insertion. Primary stability evaluated with insertion 
torque measured in Ncm and resonance frequency 
analysis (RFA) measured by Osstell machine (21)

. 
Temporary healing screw covered fixtures, which 
were replaced with permanent restorations, after 
assessment of secondary stability (Fig.1).

Routine postoperative instructions of rinsing, 
maintaining of oral hygiene and antibiotic 
administration were given to all patients. 
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Post-operative assessment

I.	 Resonance Frequency Analysis (RFA); it is 
a testing method of lateral micro- mobility 
and stability of implant(21)

. After attachment 
of transductor (Smart beg) to implant fixture, 
Osstell was used, immediately and at  10 weeks 
post implant insertion, to measure this frequency 
at buccal, lingual, mesial and distal direction 
and take the median of them. Measurement unit 
is Implant Stability Quotient (ISQ).  Implant 
stability determined for implant with an ISQ of 
47. If  ISQ is 49, the implant left to heal for 3 
months. More than 54 refers to osseointegrated 
implant and loaded was done immediately.

II. 	 Insertion and Seating torque; at 35 Ncm were 
done immediately after implant insertion   and 
at 10 weeks just before permanent restoration. 
This method gave information about primary 
and secondary stability of the implant, 
respectively(20)

. 

III. 	Percusion sound; was listening with tapping the 
implant with mirror handle. Ringing tone  sound 
indicating good osseointegration, while dull 
sound refers to bad osseointegration.

IV.	Standardized digital periapical radiographs 
(using RVG), were taken with long-cone 
parallel technique, with customized film holder 

at 1 and 10 weeks, 6 months and 4 years. Also, 
cone beam CT was done at 10 weeks and 4 
years to assess alveolar bone level around 
implant (distance between implant shoulder and 
first observing highest of bone crest, at mesial 
and distal site and medium of them was taken). 
Radiolucency was observed to determine extent 
of peri-implant crestal resorption. In addition, 
bone density (BD) was assessed, in Hounsfield 
unit, at 4 interested points and the median of 
them was taken (22)

. 

 V. Clinical evaluation was done in periods as same 
as radiographs, to assess the following indices 
on 4 surfaces of the implants and  mean value of 
them was taken and recorded (12)

.

1. Plaque index, (PLI), with the following; Score: 0, 
plaques not detect, Score: 1, plaque recognized 
only with probe across marginal Surface of the 
implant, Score: 2, plaque can be seen by the na-
ked eye, while in Score; 3, excessive soft matter 
observed.

2. Bleeding index (BI), assessed as in aforemen-
tioned surfaces, where, Score: 0, no bleeding 
when a periodontal probe passed along the 
gingival margin of implant, Score: 1, Isolated 
bleeding spot visible. In Score: 2, blood ob-
served as a red line on margins, while in Score; 
3, heavy or profuse bleeding recognized. 

FIG (1) Showing; Preoperative photographs and x-ray of canine teeth(A&B) and implant insertion covered with temporary screw (C).  
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3. Probing depth (PD), measured to the nearest mm 
with periodontal probe. 

4. Distance between implant shoulder and mucosal 
margin (DIM), measured to the nearest mm with 
periodontal probe at the same surfaces. Nega-
tive value recorded in presence of sub gingival 
implant shoulder.

5. Pain & satisfaction assessed and recorded; in 
Visual Analogic Scale (VAS of 10) after implant 
insertion at whole period of study, to assess the 
level of satisfaction expressed by each patient. 

Statistical Analysis

Implant stability was evaluated for possible 
influential factors i.e. age, sex, implant location, 
length and its diameter, bone type, cause of tooth 
loss and its type. PLI, BI, (ordinal data) as well as 
pain (scale data lacked normality) were analyzed 
by non-parametric methods. These included Mann-
Whitney U test (2 groups) or Kruskal-Wallis test 
followed by Dunn’s test for pairwise comparisons 
(>2 groups). Normally distributed variables of 
(DIB), ISQ, PD, DIM and bone density were 
analyzed parametrically with a repeated measures 
analysis of variance and Tukey–Kramer test for 
mean comparison. For presentation, means and 
standard deviations (SD) were calculated for 
continuous variables, and median and ranges for 
ordinal variables. All analyses were conducted using 
the statistical analysis system, SAS Version 9.10 
(SAS Institute Inc., Cary, NC, USA). Significance 
level was set at P < or  = 0.05.

RESULTS

Fifty -five implant fixtures were inserted in 30 
patients of this study.  Single crowns were done in 
16 patients (24 implants) and fixed bridges were 
done in 14 patients (31 implants).  The patients 
complained of pain and discomfort during the first 
day of implant insertion. Pain was decreased at the 
second day and disappeared at the third day. There 

was no severe pain, huge swelling, suppuration or 
mobility detected during the time of evaluation.  
All prosthetic restoration applied at 10 weeks post 
implant placement, clinical assessment showed 
good stability without any mobility and no signs 
of implantitis. Also, ringed sound listened with 
percussion in all cases after 10 weeks, except in 2 
patients (2 implant), the sound and osseointegration 
were good at 6 months post implant insertion.   

     In one patient, has bridge  on 2 implants, the 
patient complained of lateral periodontal abscess 
of one of them at one year post implant insertion. 
Probing depth in this patient was 4 mm and has buc-
cal bone resorption (DIB - 4mm), in addition, im-
plantitis and  suppuration were observed. Antibiotic 
administrated and irrigation of peri-implant pocket 
with chlorhexidine 0.2%, three times daily for 3 
days. Signs of implantitis were disappeared within 
4 days and follow- up was continued without re-
currence. Except aforementioned observations, the  
patients were satisfied with implants procedures, 
according to Visual Analoge Scale (VAS) question-
naire and clinical parameters. Three patients missed 
at 6 months post prosthetic insertion, with good os-
seointegration and satisfied permanent restoration. 
The other implants, showed clinical stability with-
out signs of infection or mobility (Fig.2).     

The most frequent site of immediate implants 
were in the esthetic zone 40(72.73%) in addition 
to 15(27.27) inserted in premolar region (Tab.2).  
The implants were evaluated clinically and 
radiographically after final prosthesis, up to 6 
months and once yearly for 4 years, as the following; 

1. Implant stability, as afore-mentioned, in-
complete stability observed in 2 cases only, at 10 
weeks post implant insertion. All other implants, 
were stable and none of them lost osseointegration.. 
No mobility was detected and peri-implant tissues 
were free of inflammation. The average values of 
stability (ISQ) measured with Osstell after attach-
ment of transductor (Smart beg) to implant fixture. 
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The mean values in male patients, which measured 
immediately (0-day) and at 10 weeks post implant 
insertion, were; 69.3 ± 2.88 and 66.8 ± 6.94 respec-
tively. While in female patients, the value were 
70.3±2.36 and 68.7 ± 3.86.  According sex and age, 
there was no significant statistical difference, in the 
value of ISQ in whole time of evaluation (P = 0.05) 
(Tab.4).

TABLE (4). Showing ; ISQ measurement at 0 day 
and 10 weeks after implant insertion in male and 
female patients.

Factor Categories 0 day 10 weeks

Sex
Male

Female

69.3 ± 2.88

70.3 ± 2.36
66.8 ± 6.94
68.7 ± 3.86

Age, years

< 36

36 – 45

> 45

68.6 ± 3.17

70.4 ± 2.46

70.1 ± 2.03

65.0 ± 8.17
70.1 ± 2.42
67.5 ± 4.79

Means value ± standard deviations without statistical  
significant  difference (P = 0.05)

2. Periapical radiographs and CBCT

A. Bone density increased gradually with the time 
of the study. Bone density in male and female patients 
were 3094 ± 836 and 3612 ± 662 respectively at 1 
week post implant insertion. These values increased 
gradually to 4418 ± 629 and 4409 ± 775 at 4 years post 
implant insertion. However, there were no significant 
differences between bone density at different whole 
times of implantation between male and female or at 
patients different ages (Fig.3 & Tab. 5).

Periapical views showed good position of im-
plants and there were no signs of peri-implant radio-
lucencies. At alveolar crest ridge, the space between 
implant and bone decreased in horizontal width 
gradually after implant insertion, while the height of 
crestal bone was nearly equal (Fig.4). The distance 
between implant shoulder and first observed bone 
contact (DIB) ranged from 2.68±0.57 mm at 1 day 
to 2.25±0.46 mm at 4 years after implant insertion.   
However, there were no statistical significant differ-
ences (P> 0.05) (Fig.4 &Tab. 6).

Fig (2) Showing; Photograph and x-ray of canine teeth after 10 weeks of implant inseertion (A&B), abutment  application and its 
reduction and seating torque at 35 ncm (C&D), Permanent restoration & its x-ray (E&F). 
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TABLE (6) showing mean values of distance between the implant shoulder and the first bone-implant con-
tact (DIB) after implant insertion in male and female patients.

Factor Categories 1 day 10 weeks 6 months 1 year 4 year

Sex
Male

Female

2.62.68 ±0.57

2.82.86 ± 0.59

2.36 ±0.47

2.58 ± 0.63
1.75 ± 0.42
1.96 ± 0.56

1.97 ±0.42
2.18 ± .59

2.25 ±0.46
2.38 ± 0.52

FIG (3) Periapical radiographs & CBCT showing; good healing without bone resorption and density at ROI

FIG (4) Showing;  Pre-operative periapical radiographs (A), 10 weeks post implant insertion (B), one y.(C) and 4 years with  bone 
resorption about 0.5 mm at ridge crest(D). 

TABLE (5).Showing mean values of  bone density at region of interest ( ROI) in male and female patients.

Factor Categories 1 week 10 weeks 6 months 1 year 4 years

Sex
Male

Female

3094 ± 836

3612 ± 662

3339 ± 869

3976 ± 628

4059 ± 769

4361 ± 543

4302 ± 691

4580 ± 486

4418 ± 629

4409 ± 775

B. Distance between  implant shoulder and the first bone-implant contact (DIB)
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3. Clinical evaluation

A. Probing depth (PD): The mean value of PPD in 
male patients were 1.80 ± 0.61 mm. at 10 weeks, 
which decreased to 1.23 ± 0.6 and 1.46± 0.55 mm. 
at  6 months and 1 y.P.O. This value increased to 
1.70± 0.55 at 4 y. P.O. Statistically there was no  
significant difference between the mean values of 
probing depth according age and sex of the pa-
tients, throughout the study period. (Tab. 7 ).

B. Distance between implant shoulder and 
mucosa  (DIM): The implant placed deep 
under the mucosa during surgery to avoid or 
reduce gingival recession. So that, the distances 
between implant and mucosa was positive from 
10 weeks to 1 year, which ranged from 0.74± 
0.74 to 0.20±0.63 respectively. This value 
decreased to negative -027±0.39 at 4 y P.O. 
Differences between male and female patients 
were not statistically significant (P> 0.05) at 
evaluation times (Tab. 8 ).

TABLE (7) Showing; The mean value of probing  depth (mm) in four surfaces after implant insertion

Categories 10 weeks 6 months 1 year 4 years

Male
Female

1.80 ± 0.61
1.60 ± 0.55

1.23 ± 0.60
1.05 ± 0.46

1.46 ± 0.55
1.33 ± 0.34

1.70 ± 0.55
1.53 ± 0.26

Means values  ± standard deviations in male and female patients within times of evaluation without  
statistical significant difference (P = 0.05). 

TABLE (8) Showing; Distance (mm) between implant shoulder and mucosa according  sex of patients.

Factor Categories 10 weeks 6 months 1 year 4 years

Sex
Male

Female
0.74 ± 0.74
0.60 ± 0.50

0.30 ± 0.22
0.28 ± 0.25

0.20 ± 0.63
-0.05 ± 0.69

-0.27 ± 0.39
-0.28 ± 0.53

Means value ± standard deviations in male and female patients without significant difference( P = 0.05). 

TABLE (9)  Showing; Median value (Range) of Plaque index (PLI), according sex and age of the patients 
at the time of study 

Factor Categories 10 weeks 6 months 1 year 4 years

Sex
Male

Female
1 (2)
1 (2)

1 (3)
0 (3)

1 (3)
1 (2)

1 (2)
1 (1)

There were  no statistically  differentce, where P = 0.05. Pairwise comparisons were conducted using Mann-
Whitney U test (2 groups) or Kruskal-Wallis test then Dunn’s test (>2 groups).

C. 	 Plaque index (PLI); in this study, a concentrated 
instruction was given to patient about maintenance 
of oral hygiene via brushing, mouth wash and den-
tist visit for scaling and cleaning. Clinically, the 
health of peri-implant tissues was good without 
calculus stagnation, except one patient had poor 
oral hygiene and suppuration in one implant. This 
patient treated with antibiotic, subgengival irriga-
tion and oral hygiene maintenance. At 10 weeks 
P.O., PLI score of 0 was reported in 38% of the 
patients, score of 1 was 48% while score of 2 was 
14% of patients. This score decreased at 6 months 
and at 1 y, then increased at  4 y. P.O. The medians 
(ranges), in male patients were; 1(2) at 10 weeks 
and 4 years,  in addition to 1(3) at 6 months and 1 
year P.O.  In female patients, the medians (range) 
were 1(2) at 10 weeks, 0(3) at 6 months, 1(2) at 
one y. and 1(2) at 4 year P.O. However, no statisti-
cal significant differences  were found (Tab. 9 & 
Fig.5).
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D. Bleeding index (BI): The medians (ranges), 
in male patients were; 1(2) at whole time of 
evaluation. In female patients, the medians 
(range) were 0(2) at 10 weeks and 4 years, 
while   median (range) of 1(2) was observed at 6 
months and one y. post implant insertion. Score 
of 0 was recorded in 45% of the patients, score 
of 1 was in 44%, while score of 2 was in 11% of 
patients at 10 weeks after operation. BI score of 
1 decreased gradually at 6 m. and 4 y. There were 
no signs of infection, suppuration or excessive 
bleeding in all implants.  However, there were 
no statistical significant differences obtained 
between  males and females and between stages 
after implantation (Tab.10 & Fig. 6). 

Tab. 10. Showing; Medians (Range) of Bleeding in-
dex (BI) in male and female patients  at whole time 
after implant insertion.

Factor Categories 10 weeks 6 months 1 year 4 years

Sex
Male

Female
1 (2)
0 (2)

1 (2)
1 (2)

1 (2)
1 (2)

1 (2)
0 (2)

Subcategories within gender and age were 
not significantly different (P = 0.05). Pairwise 
comparisons were conducted using Mann-Whitney 
U test (2 groups) or Kruskal-Wallis test then Dunn’s 
test (>2 groups).

DISCUSSION

Immediate implant placement is a good option 
to restore extracted teeth with minimally invasive 
surgical technique. This technique has several 
advantages such as; reductions in the number of 
surgical interventions and complications, a shorter 
treatment time and ideal three dimensional implant 
positioning(23)

.
 Post-operative complication such as 

severe pain and huge swelling were not observed at 
whole time of evaluation. The patients complained 
of mild to  moderate pain at first day of implant 
insertion. This pain decreased at the second day  and 
disappeared at third day in all cases of the present 
study.  This may be due immediate implant insertion 
with flapless operation(24-25)

.
 

Implant failure may occur early at 3 to 5 months 
after implant insertion. This failure may occue due 
to improper surgical technique or heat generation, 
infection and lack of primary stability, in addition 
to improper load of mastication force(22)

.  No failure 
or mobility were reported in the present study.  This 
might be due to applied  proper atraumatic extraction 
with aseptic surgical technique under good cooling, 
good primary stability and good oral hygiene.  

Post-operative assessment was done in the 
present study to assess implant stability and tissue 
integration with clinical and radiographic evaluation 

FIG (5) Showing; Distribution of Plaque index scores in % by 
the time after implant insertion

FIG (6) Showing;Distribution of bleeding index scores by stage 
after implant insertion
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at whole time of study. Implant stability was 
assessed with resonance frequency analysis (RFA), 
seating torque and percussion sound auscultation. 
RFA provides objective and reliable evaluation 
of lateral mobility by measurement of an Implant 
Stability Quotient (ISQ) (28,29). In the present study, 
the mean values for primary and secondary stability 
of the implant were 69.7 ± 2.72 and 67.5 ± 6.03, 
immediately and at 10 weeks post implant insertion 
respectively. These values were similar to each 
other, may be due to high insertion torque and good 
preparation of the implant site. The time of implant 
integration in our study was 10 weeks, thus stability 
of the implant fixture has been  achieved without 
any mobility or signs of implantitis. In the study of 
Turkyilmaz and McGlumphy(30)    they reported that 
successful implants had  mean ISQ value of 62.6 
compared to value of 54.9 in  failed implants. Also, 
Seong et al(31), suggested that the implant should be 
left to heal without loading for 3 months  if ISQ 
value of 49. After one year of stability and loading, 
there was no significant for measuring the ISQ 
values of implants (32).

In the present study, seating torque was  obtained 
at 35 Ncm and ringed good sound was auscultated 
with percussion in all implants, except 2 cases. In 
these 2 cases, ISQ was 45 and sound was dull, which 
improved and implant osseointegrated at 6 months. 
Long time for osseointegration in these cases may 
be due to extensive curettage of the periapical 
pathosis. Seating torque and  percussion  results 
were  concomitant with ISQ results and suggested 
success of our measurements in implant evaluation 
in agreement with  Mistry et al(33). Implant tapping 
with mirror handle and ringing tone sound indicating 
good osseointegration, while dull sound refers to 
bad osseointegration(29). 

Digital standardized radiograph and CBCT were 
done, in this study to determine bone density and 
distance between the implant shoulder and the first 
crestal bone height (DIB).  Such measurements 
were reliable when compared with each other. 

About 0.5 to 1 mm crestal bone height resorption, 
was observed during healing period, in agreement 
with other study(37)

.
  Standardized radiographic pro-

cedures were applied based upon a right-angle with 
a paralleling technique using a rigid film-holder 
(90° angulation)(34,35). So that, distortion and an-
gulation errors were decreased, in addition, bone 
density and per-implant crestal bone levels can be 
identified(36). Also, one patient wearing bridge on 2 
implants in the present study, complained of lateral 
periodontal abscess of one of them.  In addition, im-
plantitis with suppuration and buccal bone resorp-
tion (DIB, 4mm) with probing pocket depth (4mm) 
were detected. This patient had bad oral hygiene, 
treated with antibiotic administration and irrigation 
of peri-implant pocket with chlorhexidine 0.2%. A 
peri-implant radiolucency with crestal bone loss can 
be detected particularly in the  patients with poor 
oral hygiene and aggressive periodontitis(38). 

Depth of implant placement and gingival bio-
types, must be considered in order to minimize tis-
sue resorption and crestal bone loss. These may also 
be an important factor in determining the implant 
stability and peri-implant mucosa. In the present 
study, patient selected with thick gingival mucosa 
and implant applied deeply. So that, the peri-im-
plant cervical bone stability around implant neck 
and resorption decreasing were demonstrated in  
agreement with other study(39)

. 

Clinical parameters of plaque index, (PLI), 
bleeding index (BI), probing depth (PD) and dis-
tance between implant shoulder and mucosal margin 
(DIM) are good parameter for care evaluation(40,41)

. 

Aforementioned parameters were used to evaluate 
and assess of peri-implant soft tissue changes (42-43) 

and   underlying bone healing (44). So that, we used 
in the present study to  evaluate of the success of 
implant.

In the present study, the mean value of PLI, were   
0 and 1 in 38% and 48% of the patients respectively. 
These scores referred to good oral hygiene, in 
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agreement with another studies(42,45)
. Score of 2 was 

14% only, this scores decreased at 6 months and 
at 1 y, then increased at 4 y. P.O. This result may 
be due to a concentrated instruction which given 
to patient about maintenance of oral hygiene via 
brushing, mouth wash and dentist visit for scaling 
and cleaning. Clinically, the health of peri-implant 
tissues was good without calculus stagnation. The 
implant placed deep under the mucosa during 
surgery, in the present study, to avoid and decrease 
gingival recession. So that, the distances between 
implant and mucosa were positive from 10 weeks 
to 1 year. DIM  was increased to negative value of 
-027±0.39 at 4 y. This value was good results in 
agreement with other study, who demonstrated, the 
thick  gingiva usually was less subject to gingival 
recession than thin biotype gingiva following 
surgical manipulation(45).

Probing depth increasing is one of important 
cause of implant failure (27,41). PD in this study in 
agreement with another studies(36,45), were ranged 
from 1.80 ± 0.61 mm, at 10 weeks, which decreased 
at 6 months and 1 y. after implant insertion.  This 
value was increased in view  patients at 4 y. P.O. 
This may be due to crestal bone resorption that 
occurred in these patients (46)

.

Based on this study, it can be stated that an 
immediate implants are related to reducing crestal 
bone resorption and decreasing overlying mucosal 
recession. Furthermore, this type of implant 
with flapless operation is a good challenge for 
implant application and success, aided in implant 
osseointegration, and increases patient satisfaction.
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