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ABSTRACT 
Statement of the Problem: In recent decades, immediate implant placement has been proposed to 

eliminate undesirable consequences of conventional methods of delayed placement. In addition, 

because of the nature of this treatment method, a higher risk of complications such as infection and 

also higher failures rates may be expected. 

Purpose: The aim of this study was to compare clinical outcomes of conventional and immediate 

placement of dental implants in a group of Iranian war-wounded subjects. 

Materials and Methods: In a cross-sectional study, a questionnaire was filled for war-wounded 

patients referred for dental implants to Ghazi Tabatabaei Clinic in Tehran from March 2000 to 

March 2007. Finally univariate and then multivariate analyses of clinical outcomes of implantation 

were carried out. 

Results: A total of 271 implants, placed in 42 patients, were assessed. In the univariate analysis 

only associated interventions had a significant effect (P=0.018) while use of grafts (P=0.071), 

method of implantation (P=0.054) and length of implant (P=0.057) had a tendency toward 

significant relation with clinical outcomes of implantation. Logistic regression model showed that 

use of graft and longer implants were independently associated with clinical failure of 

implantation. 

Conclusion: In this study with limited follow-up period 3% of implants failed clinically, with a 

tendency toward higher rates for immediately placed ones. Besides, use of grafts during associated 

interventions was associated with higher probability of clinical failure which could show that these 

interventions could even worsen the clinical outcome of implantation. The finding that longer 

implants had higher rates of failure might be attributed to short follow-up period. 
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INTRODUCTION 

A standard method of treatment for 

extracted and missing teeth is replacing 

them by dental implants.
(1)

 As 

mentioned in the original and 

conventional protocols, dentists had to 

wait for several months after tooth 

extraction before placement of the 
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implants. In this way, this interval could 

cause a good healing of the alveolar 

bone.
(2)

 Thus the implant would be 

placed in partially or completely healed 

bone.
(3)

 In this conventional protocol, 

which is now called delayed placement 

of implant, a long treatment period is an 

obvious drawback.
(1)

 Besides, patients 

mostly prefer to leave the dentist’s 

clinic with an implant at the site of 

extracted teeth.
(1) 
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In recent decades, in order to remove 

the undesirable consequences of 

conventional methods, this protocol has 

been challenged by reducing the 

interval between tooth extraction and 

placement of the implant
(1)

 so that some 

clinicians have used “immediate 

implant placement” technique. In this 

method dental implants are placed in 

fresh sockets just after tooth extraction 

in the same clinical session. This allows 

clinicians to reduce the number of 

surgical procedures, resulting in shorter 

treatment durations.
(4)

 Another method 

named “early implant placement” used 

in parallel in which placement of 

implants is carried out after weeks up to 

about two months after teeth extraction. 

In conventional and early placement, 

implants are placed while bone healing 

and soft tissue healing happened, 

respectively. In contrast, neither the 

bone nor the soft tissue has healed in 

immediate placement.
(3) 

Although bone healing has not 

happened in immediate placement, it is 

believed that it not a weak point of 

immediate placement as it is proposed 

that this method would lead to a better 

maintenance of hard and soft tissues 

and minimize the loss of these tissues at 

the extraction site.
(1,5-9)

 However, 

controversies exist on this issue so that 

recent animal and clinical studies 

indicate that morphologic changes of 

the alveolar ridge cannot be prevented 

by the immediate placement protocol. It 

was shown that the buccal and lingual 

socket walls underwent marked 

resorption following implant placement 

and that the height of the buccal hard 

tissue wall decreased.
(10‒13)

 This 

problem could cause further technical 

problems. In other words, based on 

these studies, immediate implant 

placement may also lead to the inability 

to predict future soft and hard tissue 

level and difficulty in achieving implant 

primary stability.
(4) 

On the other hand, compared with 

delayed implant placement, an 

assumptive advantage of immediate 

placement method is that it could result 

in better aesthetics and higher patient 

satisfaction compared with delayed 

implant placement through reducing 

treatment duration, decreasing surgical 

interventions and preserving soft and 

hard tissues and therefore, maintaining 

bone height.
(1,3,7‒9)

 However, this issue 

is a matter of controversy and data on 

the esthetic outcomes following 

immediate or early implant placement 

are still inconclusive. While immediate 

placement of single-tooth implants 

often shows predictable and superior 
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esthetic results, the immediate 

placement of multiple adjacent implants 

is far less predictable.
(14)

 Thus 

contradictory conclusions have been 

reached in a direct comparison of the 

esthetic outcomes following the early 

and delayed placement techniques for 

multiple adjacent implants. Thus, other 

factors than the timing of implant 

placement such as position and 

angulation of the implant, gingival 

biotype and implant design may be 

more important for the achievement of 

optimal esthetic results.
(1) 

In addition, because of the nature of this 

treatment method, a higher risk of 

complications such as infection and also 

higher failure rates may be expected.
(1,3) 

More studies with hard evidence, 

preferably randomized controlled trials 

(RCTs), over a long time frame are 

required to compare the two 

methods.
(15)

 Furthermore, it is necessary 

to assess clinical outcomes of various 

methods of immediate implant 

placement. For example it is necesary to 

compare use of augmentation when 

dehiscence defects are present with 

situations in which no additional 

intervention is made.
(1)

Furthermore, 

studies are needed to understand the 

possibility of immediate implant 

loading in major subgroups of 

patients.
(16)

 In this regard war-wounded 

patients are of great importance. They 

frequently need dental implants as a 

result of high prevalence of 

maxillofacial injuries in this group of 

people. Therefore, due to presence of a 

large number of war-wounded patients 

in Iran, the present study was 

undertaken to compare clinical 

outcomes of conventional and 

immediate placement of dental implants 

in a group of Iranian war-wounded 

patients. 

MATERIALS AND METHODS 

In a cross-sectional study, war-wounded 

patients who were referred for dental 

implants to Ghazi Tabatabaei Clinic in 

Tehran from March 2000 to March 

2007 were evaluated. Regarding these 

conditions 42 patients were enrolled in 

the study. A questionnaire was filled 

based on Declaration of Helsinki. 

Variables of the questionnaire included 

age, gender, percentage of self-sacrifice, 

type of injury, osseous density (defined 

as a ranking of  D1 or D2-3 or D4),  

primary stability, implantation method 

(immediate placement or conventional 

method), implant length, implant width, 

implant brand, interventions associated 

with implantation, use of graft during 

implantation, type of graft used, the 

interval between primary and second 

http://www.google.com/url?sa=t&source=web&ct=res&cd=1&ved=0CAYQFjAA&url=http%3A%2F%2Fwww.cirp.org%2Flibrary%2Fethics%2Fhelsinki%2F&ei=CkzaS4PSMMabOPmGqQI&usg=AFQjCNFkPVlr1rciD2B-Ymr79q_Q1sOn6Q&sig2=OXoxAXxt5hYjPeBtXYvtxw
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surgery, method of second surgery and 

the interval between second surgery, 

clinical outcome of implantation 

(success or failure)  and  date of clinical 

failure of implant. 

Data were analyzed with SPSS 18; 

univariate analysis of clinical outcome 

of implantation was carried out by using 

chi-squared and Fisher’s exact tests for 

qualitative and Student’s t-test or 

Kolmogorov-Smirnov test for 

quantitative tests. Subsequently, 

multivariate analysis of clinical 

outcome of implantation was carried out 

using logistic regression analysis 

(backward model) (Entry<0.05 and 

Removal>0.05). 

RESULTS 

A total of 271 implants, placed in 42 

patients, were assessed. Seventeen 

(6.3%) and 254 (93.7%) implants were 

placed in females and males, 

respectively. Age of patients was 

determined for 245 implants for which 

the mean was 52.19 years with standard 

deviation of 6.05 years. 

Descriptive and univariate analytical 

statistics of all the variables are 

summarized in Table 1. Mean 

percentage of self-sacrifice was 46.13% 

and type of injury was only 

maxillofacial injury for 132 implants 

(56.4), only spinal for 7 (3%), 

maxillofacial and spinal for 4 (1.7%), 

neuropsychological and maxillofacial 

for 48 (20.5%), chemical and 

maxillofacial for 27 (11.5%), chemical 

and neuropsychological and 

maxillofacial for 15 (6.4%) and of all 

types of spinal, chemical, 

neuropsychological and maxillofacial 

for 1 (0.4%). Osseous density was 

mostly of D2-D3 type as primary 

instability was good in most cases. 

Among the whole 271 implants 

placement was of immediate type in 81 

ones only (29.9%) while 190 implants 

(70.1%) were placed following 

conventional protocols. Mean length 

and width of whole implants were 11.84 

and 3.93 millimeters, respectively. 

Brand of the implant was “3i” for 116 

implants (42.8%), “Xive” for 78 

(28.8%), “Biohorizon” for 39 (14.4%), 

“Frialit” for 23 (8.5%), “MKIIITiVQ” 

for 11 (4.1%) and “Noble Biocare” for 4 

(1.5%). 

In addition to the placement of 87 

implants (35.8%) another intervention 

was made in the same clinical session. 

Among these 87 interventions, the 

associated intervention was  

augmentation for 23 implants (8.5%), 

bone expansion for 24 (8.9%), closed 

sinus lift for 17 (6.3%), autogenously 

bone graft for 12 (4.4%), membrane use 
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for 3 (1.1%), augmentation and 

membrane use for 7 ones (2.6%), 

augmentation and bone expansion for 5 

(1.8%), augmentation and autogenously 

bone graft for one implant (0.4%), 

augmentation and bone expansion and 

membrane use for 3 (1.1%) and finally 

autogenously bone graft and 

vestibuloplasty and membrane use for 2 

implants (0.7%). As a result of these 

interventions, graft was used with 66% 

of implants (25.3%). Among these 66 

cases, graft was autogenous for 8 

implants (12.1%) and synthetic for 

other ones. Among them type of graft 

was Algipore (Dentsply Friadent, 

Mannheim, Germany) for 31 ones 

(47%), Bioss (Osteohealth Co., Shirley, 

NY) for 22 (33.3%), Cera-sorb (Aap 

Implantate, Alemania) for one implant 

(1.5%), autogenous and Bioss for one 

implant (47%) and Algipore and Bioss 

for 3 implants (4.5%). 

Among the 76 implants for which data 

about second surgery was available, it 

was not performed in two cases (2.6%). 

For the other 74 ones the mean period 

between primary and second surgery 

was 11.1 months (Table 1). 

As a result, clinical success was present 

for 263 implants (97%) during the 

follow-up period. Clinical failure of 

implantation was present for only 8 

implants (3%). Among these eight 

implants, mean interval between 

implant placement and fail was 5.86 

months with a standard deviation of 

4.48 months. 

Univariate analysis of clinical outcome 

was carried out for all the variables 

except for osseous density. Osseous 

density of none of 8 failed implants was 

determined, making it impossible to 

assess the effect of osseous density on 

clinical outcome. For all the assessed 

qualitative variables Fisher’s exact test 

was used. In addition, as only 8 

implants failed, for all the quantitative 

variables Kolmogorov-Smirnov (K-S) 

test was used to determine whether 

distribution of the quantitative variable 

was normal in these failed cases. As for 

all the variables K-S test was not 

significant and distribution of the 

quantitative variable was normal in 

failed cases, Student’s t-test was used 

for all the quantitative variables. 

As it is shown in Table 1, only 

associated interventions had a 

significant effect on clinical outcomes 

of implantation (P=0.018) while use of 

graft (P=0.071), method of implantation 

(P=0.054) and length of implant 

(P=0.057) had a tendency toward 

significant relation with clinical 

outcomes of implantation. 
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Thus the four variables of associated 

interventions, use of graft, method of 

implantation and length of implant were 

entered in the logistic regression model 

(Code 1 was used in the application of 

qualitative variables and code 0 was 

used in non-use of them). By using 

backward LR method, it was shown that 

only use of graft and length of implant 

had an independent relation with 

clinical outcomes of implantation 

(Table 2) so that use of graft and longer 

implants were associated with clinical 

failure of implantation. 

To define the cause of higher failure in 

immediate placement, relation of 

implantation method and the two 

independent indicators of clinical 

failure, use of graft and length of 

implant, was assessed. As it is shown in 

Table 3 there was a significant relation 

between method of implantation and 

implant length but not with graft use so 

that immediate implantation was 

associated with longer implants, which 

in itself was related to failure of 

implantation. 

In addition, to measure the 

predetermined effective variable of 

primary stability, relation of primary 

stability and clinical outcome was 

assessed for immediately placed 

implants. Chi-squared test showed that 

poor primary stability was significantly 

associated with higher rates of clinical 

failure (P=0.008). 
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Table 1. Descriptive statistics and univariate analysis of measured variables 

Variable 
[mean±SD] or 

[percent(frequency)] 

Univariate analysis of clinical outcome 

[mean±SD] or [percent(frequency)] of the variable in each 

group Pearson Chi-square 
or T-value 

P 

G1: Clinical success G2: Clinical fail 

Age (years) 46.13±6.05 46.08±6.05 47.71±6.37 -0.703 0.483 

Gender 
female 6.3 (17) 3.12 (8) 0 (0) 

0.552 1.000 

male 93.7 (254) 96.88 (248) 8 (100) 

Percentage of self-sacrifice 46.13±6.05 41.54±15.33 40.0±16.69 0.280 0.780 

Type of injury - - - 8.643 0.341 

Osseous 
density 

D2-D3 93.5 (58) 93.5 (58) - 
- - 

D4 6.5 (4) 6.5 (4) - 

Primary 

stability 

good 91.3 (137) 91.8 (134) 75 (3) 

3.237 0.307 intermediate 3.3 (5) 3.4 (5) 0 (0) 

poor 5.3 (8) 4.8 (7) 25 (1) 

Implant 

method 

immediate 29.9 (81) 28.9 (76) 67.5 (5) 
4.183 0.054 

conventional 70.1 (190) 71.1 (187) 33.5 (3) 

Implant length (mm) 11.84±1.56 11.81±1.55 12.87±1.43 - 1.909 0.057 

Implant width (mm) 3.93±0.52 3.94±0.52 3.66±0.33 1.483 0.139 

Implant brand - - - 6.169 0.276 

Associated interventions - - - 53.445 0.018 

Graft 
Used 25.3 (66) 24.4 (62) 57.1 (4) 

3.863 0.071 

Not used 74.7 (195) 75.6 (192) 42.9 (3) 

Graft type - - - 6.050 0.132 

2nd surgery 
method 

Crestal incision 90.8 (69) 90.6 (68) 100 (1) 

0.103 1.000 Stab incision 6.6 (5) 6.7 (5) 0 (0) 

Not performed 2.6 (2) 2.7 (2) 0 (0) 

Interval between two surgeries 
(month) 

11.10±11.2 11.11±11.28 10.80±12.63 0.060 0.952 

 

Table 2. Logistic regression analysis of clinical outcome of implantation 

 B S.E. Wald df Sig. Exp (B) 

Use of graft (yes=1) 1.724 .834 4.269 1 .039 5.605 

Implant length .713 .324 4.846 1 .028 2.040 

Constant -13.220 4.407 8.998 1 .003 .000 

 

Table 3. Relation of clinical outcome of implantation with use of graft and length of implant 

Variable 
[mean±SD] or 

[percent(frequency)] 

Univariate analysis of implantation method 

[mean±SD] or [percent(frequency)] of the variable in each 

group Pearson Chi-

square or T-value 
P 

G1: immediate G2: conventional 

Graft  
Used 25.3 (66) 31.57 (24) 22.7 (42) 

3.863 0.158 

Not used 74.7 (195) 68.43 (52) 77.3 (143) 

Implant length (mm) 11.84±1.56 12.42±1.36 11.59±1.58 4.095 < 0.001 

Primary 

stability 

good 91.3 (137) 92.7 (38) 50 (1) 

  intermediate 3.3 (5) 4.9 (2) 0 (0) 

poor 5.3 (8) 2.4 (1) 50 (1) 
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DISCUSSION 

Although some studies have described 

clinical success in up to 99% of 

implantations,
(17)

 in general and based on 

previous studies approximately 5% of 

implants can be expected to be lost 

regardless of the protocol used.
(1,18)

 In the 

present study with limited follow-up period 

3% of implants failed clinically. Thus, the 

low rate of clinical failure of implants in 

this study could be partly due to the short 

follow-up period. 

The rate of clinical failure for immediately 

placed implants has been different in 

different studies. For example in one study 

it was 1% for immediately placed molar 

implants.
(17)

 It has been shown that 

immediate implant placement by novice 

operators using routine dental school 

procedures is a highly predictable 

procedure as indicated by the 100% success 

rate at 12 months. Most patients rated the 

restoration appearance as excellent.
(19)

 In 

another study forty patients received a total 

of 43 implants placed in fresh extraction 

sites in the anterior maxilla. After 1 year, 

the overall survival rate was 95.3%.
(20)

 

Overall, in a systematic review it was 

shown that the implant loss ranged from 

zero to 40% for immediate implants.
(21)

 The 

rate of clinical failure of immediately 

placed implants in our study was within this 

range and was 6.17%. 

As the two methods of immediate and 

delayed placement were compared, in some 

previous studies there was no significant 

difference in clinical success rates of the 

two methods.
(1,17,22)

. However, based on the 

majority of previous studies, higher risk of 

failures seems to exist with immediate 

placement compared with a delayed, 

conventional approach.
(1)

 For example, a 

systematic review and meta-analysis was 

carried out on studies that specifically 

compared immediate and conventional 

loading of single-implant crowns and the 

overall treatment effect was estimated. This 

systematic review and meta-analysis 

showed that better outcomes are currently 

achieved using conventional loading of 

single implants with crowns, as opposed to 

immediately loaded ones, which are at a 

higher risk of failure.
(23)

 Thus it is advised 

that this treatment modality should be 

restricted to skilled well-trained teams.
(1)

 

Similarly, 1.57% of delayed implants 

failed, which showed a tendency toward 

significant difference when compared to 

immediately placed implants (P=0.054) so 

that it is expected to have higher probability 

of clinical failure for immediately placed 

ones. 

Among the geometric properties of 

implants, implant length and width are of 

great importance. One study reported a 50% 

failure rate with immediate loading for 

implant lengths below 10 millimeters;
(24)

 

therefore, the majority of studies have 

suggested that implants should be more 

than 10 millimeters in length to ensure high 

success rates.
(25‒28)

 On the other hand, the 

presence and the size of the gap between 
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the implant surface and the bone walls of 

the sockets are both influenced by the 

configuration of the alveolus and by the 

design and width of the implant.
(1)

 In this 

context, wide-diameter implants have been 

used in healed bone and in extraction 

sockets with success.
(29‒30)

 Overall, some 

authors even speculate that it is beneficial 

to use implants more than 14 millimeters in 

length and more than 4 millimeters in 

diameter for immediate loading.
(31)

 

However, in the present study, clinical 

success was not significantly related to 

implant width. More surprisingly, the 

significant relation of clinical outcome and 

implant length in the present study were 

inversely related compared to other studies, 

i.e. longer implants had higher probability 

of failure. In fact in the present study all the 

8 failed implants were longer than 10 

millimeters. In addition, analysis of data 

showed that the majority of failures of 

immediate placement might be due to 

longer implants used for immediate implant 

placement. This result might be attributed, 

in part, to short follow-up periods in the 

present study. In addition, it is most likely 

due to the disturbed data entry in the 

questionnaires used as there is no 

acceptable explanation for it. 

Among the immediately placed implants in 

the present study, poor primary stability 

was associated with higher probability of 

clinical failure. In fact a prerequisite for the 

success of intraosseous implant treatment is 

achievement of osseointegration,
(32)

 which 

in itself needs good primary implant 

stability.
(33)

 Thus of all factors involved, 

primary stability seems to be the most 

important determining factor for immediate 

implant loading. In summary, when primary 

stability is achieved and a proper prosthetic 

treatment plan is followed, immediate 

functional implant loading is a feasible 

concept. However, if the primary fixture 

stability cannot be achieved or is 

questionable, it is strongly recommended to 

follow a conventional treatment protocol, 

including an adequate healing time before 

loading.
(16) 

Apart from primary implant stability a 

sufficient amount of bone with good quality 

is needed.
(1)

 An implant placed in compact 

dense bone is more likely to ensure initial 

stability and, hence, better able to sustain 

such immediate forces. Therefore, host 

bone density plays an important role in 

determining the predictability of the success 

of immediate implant loading.
(16)

 However, 

bone quality was not determined for any 

failed implant in the present study, which 

made it impossible to evaluate the effect of 

bone quality on clinical outcome of 

implantation. 

Considering the associated interventions 

used to fill small gaps between implant 

surface and socket wall, no consensus exists 

on the need for bone augmentation in these 

situations.
(1)

 Studies have demonstrated that 

infrabony defects fully or partly resolve 

without intervention of augmentation 

treatments.
(1)

 In 46 patients treated with 
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immediate implants total bone formation 

occurred in the sockets without the use of 

membranes or autogenous bone grafting.
(34)

 

In a randomized study comparing 

immediate and delayed implant placement a 

high potential for spontaneous healing in 

three-wall infrabony defects was 

demonstrated for both protocols.
(8)

  

Similarly in the present study use of grafts 

during associated interventions was 

associated with higher probability of 

clinical failure. 

CONCLUSION  

In the present study with a limited follow-

up period 3% of implants failed clinically, 

which showed a tendency toward higher 

rates for immediately placed ones. Besides, 

use of grafts during associated interventions 

was associated with higher probability of 

clinical failure, demonstrating that these 

interventions could even worsen the clinical 

outcome of implantation. The finding that 

longer implants had higher rates of failure 

could be related to the short follow-up 

period. 
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