Elamrousy et al., Dentistry 2012, 3:2
DOI: 10.4172/2161-1122.1000161

ISSN: 2161-1122

Radiographic Bone Changes around Immediately Placed Immediately

Restored Dental Implants in Periodontally Compromised Sites

Elamrousy WA"™, Nassar M, Ragheb AM?, Alnomany FA' and Marzok MA3?

'Department of Oral Medicine, Periodontology, Oral Diagnosis and Oral Radiology, Faculty of Dentistry, Tanta University, Egypt
2Department of Oral Pathology, Faculty of Dentistry, Tanta University, Egypt
SDepartment of Veterinary Surgery, Faculty of Veterinary, Kafrelsheikh University, Eqypt

Abstract

Background: The aim of this study is to evaluate radiographic success of immediately restored dental implants
placed immediately after extraction of periodontally compromised anterior teeth.

Methods: In this prospective clinical trial human study, ten patients were selected from outpatient clinic of the
Department of Oral Medicine, Periodontology, Oral Diagnosis, and Radiology, Faculty of Dentistry, Tanta University. Teeth
were extracted as a result of sever periodontal destruction, followed by immediate implant placement and immediate
implant restoration. Implant survival, bone level was evaluated for each patient at 6, 9 and 12-month follow-up period.
Subtraction radiography was performed to compare the baseline image from 12 months follow up period image.

Results: The survival rates of the immediately placed implants in the present study were 100%. Results showed
significant reduction of the bone defect depth at 6, 9 and 12 months when compared to immediate post-operative
record. Also massive increase of the mean bone density scores at 12 months when compared to immediate post
operative record.

Conclusion: Based on the results of this clinical trial, placement of implants immediately in fresh extraction sockets
affected by periodontal disease followed by immediate restoration may be a valid operative technique that leads to

predictable results if adequate preoperative and postoperative care is taken.
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Introduction

Today, the placement of implants immediately after tooth extraction
has proven to be a predictable treatment strategy with a very high
success rate [1]. Several authors [2-5] carried out immediate loading
of implants placed in fresh extraction sockets in the anterior (premolar
to premolar) region to maintain an excellent soft tissue esthetic profile
around the implant-prosthetic restoration with a survival rate of 100%.
However, contradictory results were reported by Chaushu et al. [6]
with cumulative survival rate of 82.4% for implants placed in fresh
extraction sockets and 100% for implants placed in healed ridges.

The definition of periodontally compromised/periodontally
susceptible patients has been used when evaluating survival and success
rates of implants, because periodontal disease has been considered a
risk factor for implant therapy. Greater long-term periimplant marginal
bone loss versus periodontally healthy subjects, sometimes statistically
significant, has been observed in this category of patients [7,8].

Immediately loaded implants present an alternative treatment
modality for periodontally compromised patients that might provide
a better opportunity to meet patient needs [9]. Still, there are relatively
few long-term prospective studies of immediately restored implants
and even fewer in periodontally susceptible patients [10,11]. Also,
few studies [12-14] have focused on immediate loading of implants
placed in fresh extraction sockets, with limited data for soft tissue
measurements around implants, the aims of the present clinical study
were to evaluate the implant survival and the Peri-implant radiographic
changes around immediately provisionalized dental implants placed
in fresh extraction sockets in periodontal compromised sites, without
GBR procedure.

Materials and Methods
Patient selection

Ten patients were selected from outpatient clinic of the Department

of Oral Medicine, Periodontology, Oral Diagnosis, and Radiology,
Faculty of Dentistry, Tanta University. All patients were provided with
written and verbal information about the study and those who fulfilled
the criteria were invited to participate in the study. All patients were
given informed consent to participate in the study and had the right
to withdraw from the study at any time, without consequences to their
future care.

Patients were selected according to the following criteria: age
ranged from 28 to 37 years of both sexes (four males and six females),
adequate bone height apical to the alveolus of the failing tooth (= 5 mm)
to ensure primary implant stability, good oral hygiene, completion
of skeletal growth, with nil growth considerations affecting implant
therapy, psychological acceptance to dental implants and the involved
procedures as explained to each patient, and patients should be in
apparent good health with no contraindications for surgery, patients
with sever periodontitis (chronic or aggressive periodontitis) with
anterior periodontally hopeless teeth based on clinical and radiographic
assessments. Teeth were characterized as hopeless if they presented
with two or more of the following criteria: loss of 75% of the supporting
bone; probing depth (PD) >8 mm; Class III furcation involvement
or grade III mobility; poor crown/root ratios; root proximity; and a
history of periodontal abscess.
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Patients were excluded according to the following criteria: the
need for prior augmentation of the implant site, presence of persistent
and unresolved infection in the implant site, history of smoking, drug
or alcohol abuse, poor oral hygiene, presence of systemic conditions
that would be a risk factor for the placement of dental implants ,
severe bruxism or clenching habits and malocclusion, pregnancy,
bisphosphonate therapy and history of radiotherapy in the head
and neck region for malignancies, chemotherapy for treatment of
malignancy.

Patients were scheduled for surgery, tooth extraction, immediate
implant placement and immediate implant loading without using the
membrane. Surgery included minimal mucoperiosteal flap elevation,
tooth extraction, implant placement. At the time of surgery, provisional
crowns were fabricated and be seated. 9 months later, permanent
restorations were cemented.

All patients received prophylactic antibiotic therapy of 2 g
amoxicillin (or 600 mg clindamycin if allergic to penicillin) 1 hour

before the extraction and implant placement procedures, and they
continued to take the antibiotic postoperatively, 1 g amoxicillin (or 300
mg clindamycin) twice daily for 5 days. All patients rinsed for 1 minute
with 0.2% chlorhexidine mouthwash before the surgery (and twice a
day for the following 3 weeks) and were treated under local anesthesia
using lidocaine with adrenaline at 1:50,000.

All the patients were treated with the same surgical technique
consisting of a tooth extraction and simultaneous implant placement.
In brief, a full-thickness flap was elevated, and two releasing incisions
were performed, extending over the mucogingival junction. Tooth
extractions were performed gently to minimize the trauma. After
extraction, the socket was carefully curetted, and, subsequently,
the implant bed was prepared according to the standard procedure
with standard drills following the palatal bony wall as a guide with
maximum use of the bone apical to the removed tooth. The longest
possible implants were placed with the implant platform placed at
the marginal level of the buccal wall. All the implants showed good
primary stability (Figure 1).
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Figure 1: Immediate implants without Duo-Teck membrane
a) Preoperative O.P.G.
b) Preoperative periapical x-ray
c) Preoperative study cast.
d) Clear acrylic splint.
e) Preoperative view.
f)  Flap reflection
g) Extraction of the involved tooth.
h) The extracted tooth.
i) Drilling of the implant bed.
j)  Final implant position.
k) Placement of the abutment.
1) Flap closure and temporary crown placement.
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At the time of surgery, provisional crowns were fabricated and
seated. 9 months later, permanent restorations were cemented.

Post-operative care: The patients were asked to perform the
following measures: cold packs for the first 8 hours, soft diet for the
first week, 1 g amoxicillin (or 300 mg clindamycin) was prescribed 2
times per day for 5 days, ketoprofen 150 mg was prescribed twice per
day for 5 days, warm chlorhexidine gluconate 0.1% mouth wash twice
per day in the second post-operative day and was continued for two
weeks, avoidance of the surgical site while brushing and eating, the
sutures were removed after 7-10 days post-surgically, one week later
the operation site was again checked to ensure complete soft tissue
healing, and finally and the patients were seen monthly for prophylaxis.

All patients participated in a personally tailored supportive
periodontal treatment (follow-up visit at 3 months after treatment)
comprising periodontal debridement, root planing at sites with probing
depth >5 mm, and polishing. At these visits, the condition of the soft
tissues, the patient’s discomfort, and any prosthetic complications
were evaluated. The overall level of oral hygiene was also evaluated,
and additional instructions were given as needed. Last, once a year, a
clinical and radiographic evaluation was performed.

The patients were examined clinically and radiographically at 6,9
and 12 month from implant placement (Figure 2) for the following
criteria:

Implant survival: Implant survival was defined in the following

Figure 2: Radiographic evaluation
a) Atbase line

b) Six months

C) Nine months

d) Twelve months

way: the implant was clinically immobile when examined after the
crown was clinically removed, there was no pain in the implant area,
and radiographs did not demonstrate any radiolucency or other
pathological conditions adjacent to the implant.

Radiographic evaluation: Standardized periapical radiographs
were taken at the time of implant placement, 6, 9 and 12 months
after implant placement. The first radiographs after surgery were
taken with the implant in situ with temporary restoration, and
subsequent radiographs with the restoration were standardized using
a radiographic stent.

Marginal bone level: These standardized radiographs were used by
Image J software program to calculate:

a) Mesial marginal bone level: the distance from the shoulder of
the implant to the first visible bone-to-implant contact (BIC)
mesially.

b) Distal marginal bone level: the distance from the shoulder of
the implant to the first visible bone-to-implant contact (BIC)
distally.

Bone density changes: Subtraction radiography was performed to
compare and subtract the baseline image from follow up period images
at 12 months. Subtraction procedures were carried out using image
analyzer software.

Statistical analyses

Statistical analyses, including descriptive statistics for all clinical and
radiographic parameters, were performed during the entire follow-up
period. Implant clinical measurements were calculated by averaging
the readings of each implant parameter for each patient, because the
within patient variation was much lower than among patient variation.
Subsequently, the means and medians were calculated among the means
per patient at each study time point. The comparison within the group
among the different time points was performed with dependent Student
t test (statistically significant at a level of a=0.05). The P value was set at
<0.05 with the Bonferroni corrections for multiple comparisons. All the
data were analyzed using dedicated statistical software.

Results

20 patients with anterior periodontally hopeless teeth of the
maxillary arch were identified and approached to participate in the
study. 10 patients fulfilled the inclusion and exclusion criteria and
signed informed consent for participation in the study. The reasons
for the 10 excluded patients included: 2 patients due to lack of interest
in implant therapy, 3 patients due to inadequate bone volume for
implants, one smoker patient, one patient due to malocclusion, 2
patients were out of the age range, and diabetic patient.

The 10 patients participated in this study, consisted of 6 females and
4 males. The mean age of subjects was 30.30 + 5.65, with an age ranging
from 22 to 37 years. Six patients had a history of treated periodontitis.
All subjects completed the study for the period of data collection.

Location of implants

A total of 10 implants, 2 dental implants were placed in the upper
right central region, 1 in the upper right lateral, 1 in the upper left
central, 5 in the upper left lateral and 1 in the upper left canine.

Survival of implants

The cumulative overall survival rate of all implants placed was
100%.
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Marginal bone level

It was found that the mean bone defect depth immediately
postoperatively was 6.16 + 1.52. The mean bone defect depth dropped
to 0.50 + 0.26, 0.50 + 0.27 and 0.50 + 0.26 at 6, 9 and 12 months
respectively. Comparing the means of marginal bone defect level
throughout the follow up period of group A1 using 2-tail paired samples
t-test, it was found that a significant reduction of the marginal bone
defect depth at 6, 9 and 12 months when compared to immediate post
operative record as t values were 13.15, 13.14 and 13.09 respectively
(P=0.00). whereas, the changes in the means of marginal bone defect
depth from 6 months to 9 months and from 9 months to 12 months
were not statistically significantly different with t values 0.89 and 1.00
respectively (P=0.39 and 0.34 respectively).

Bone density

It was found that the bone density after digital subtraction
radiography ranged from 103.54 to 123.78 with mean 112.41 + 5.81.

Discussion

This prospective study describes bone changes occurring up to 1
year after implant placement/implant restoration in periodontally
susceptible patients. No implants were lost throughout the study
period and the survival rate of dental implants in the present study
was 100%. Similar to previous studies of immediately restored dental
implants in periodontally treated patients [15,16] , the survival
rate of dental implants was higher than 90%. These results can be
compared to other studies of patients with and without a history of
periodontal disease [15,17,18]. For example, the results of the present
study were comparable to results of immediately restored dental
implants in periodontally treated patients obtained by Horwitz et al.
[15] with survival rate greater than 90%. In a literature review [16],
implantsurvival rates ofimmediatelyloaded implants withimmediate or
delayed implant placement ranged from 95-8% to 100%. Also, in a
previous study Shibly et al. [17] compared bone regeneration and
esthetic outcomes between immediate and conventional loading of
dental implants placed immediately after extraction in patients with a
history of periodontal disease, the implant survival rate at 2 years was
96.7% and 93.3% in the immediate loading and conventional loading
group respectively. De Boever et al. [18] evaluated the implant survival
rate in periodontally non-susceptible patients and in patients with
chronic adult periodontitis or with generalized aggressive periodontitis,
implant survival in the periodontally non-susceptible patients and
chronic adult periodontitis group was 98% and 96% after 140 months
(showing no difference), but only 80% after 100 months in the
generalized aggressive periodontitis group .

A possible explanation for the high survival rate is the use of stricter
patient selection criteria, the inclusion of only patients with a clinically
stable periodontal state, an inclusion criterion which was demonstrated
by low papilla index and bleeding on probing, and having adequate
bone height apical to the alveolus of the periodontally hopeless tooth to
ensure primary stability [19]. Karoussis et al. [20] found that periodontal
treatment prior to placement of dental implants increases significantly
the survival rates of dental implants in periodontally compromised
patients as residual periodontal pockets may represent niches of
infection for the adjacent implants and periodontal pathogens might
be transmitted from teeth to implant. The results are in accordance
with Roccuzzo et al. who concluded that periodontally compromised
patients who completely adhered to supportive periodontal treatment
presented high implant survival rates and enhancement of long-term
outcomes of implant therapy [21].

The reported mean bone defect of the present study showed a
significant reduction of the bone defect depth at 6, 9 and 12 months
when compared to immediate post operative record. These results are
consistent with several studies [22-29]. Schropp et al. [22] reported
that new bone formation occurs in infrabony defects associated with
immediately placed implants in extraction sockets. Chen et al. [23]
reported that periimplant bone defects following immediate were
allowed to heal with a blood clot alone. Defect height reductions
between 68% and 83% were reported. Covani et al. [24] observed
that complete defect fill occurred in the peri-implant gaps following
immediate and immediate-delayed implant placement. These
observations are corroborated by human histologic studies that have
shown spontaneous bone regeneration and osseointegration when
peri-implant defects were less than 2 mm in a horizontal dimension
[25]. Results of Spinato et al. [26] suggested that immediate placed and
immediate restored single implants are valuable therapeutic options in
the maxillary arch and bone graft placement in horizontal gaps have no
additional benefit in promoting better clinical outcomes.

In contrast, examining the healing outcomes when the initial
periimplant gaps were more than 2 mm, reported that not all sites
healed with complete bone fill. Botticelli et al. [27] demonstrated that
25% of sites with initial orofacial gaps of 2 to 3 mm healed completely,
compared to 78% of sites with initial gaps of less than 2 mm. Schropp
etal. [22] observed that only 52% of sites with an initial orofacial defect
depth of 4 to 5 mm healed spontaneously in the presence of intact bone
walls.

The present study showed that there was a significant and rapid
reduction of the mean vertical defect depth in the first three months
post-operatively in both groups when compared to that at 6, 9 months.
This could be explained by Vignoletti et al. [28] who reported that
wound healing initiated with a coagulum that was substituted by a
provisional matrix at 1 week. Bone formation started concomitant to
a marked bone resorption. At 2 weeks, woven bone formation was
evident and gradually remodeled into lamellar bone at 4 and 8 weeks.

Evaluation of bone density changes in the jaw bones in the peri-
implant regions is of interest when studying the healing response after
bone grafting procedures. The use of subtraction radiography is not a
new concept and has been utilized in dentistry for several decades. It
was found that digital subtraction radiography was effective in detecting
minimal changes of bone density around dental implants [29].

The present study showed massive increase of the mean bone
density scores at 12 months when compared to immediate post
operative record, in all groups with no statistical differences between the
4 groups. The results of the present study are supported by Carneiro et
al. [30] who assessed longitudinal quantitative changes in bone density
around different implant loading protocols and implant surfaces
measured by digital subtraction radiography; they concluded that
implant loading protocol induced mineral bone gain around single-
tooth implants after the first year under function.

The results of the present study could be explained by Colombo
et al. [31] who found that bone healing in immediate and immediate-
delayed placement occurred predominantly on exposed bone surfaces
(distance osteogenesis) and not on the implant surface (contact
osteogenesis). Also, Vignoletti et al. [28] reported wound healing
initiated with a coagulum that was substituted by a provisional
matrix at 1 week. Bone formation started concomitant to a
marked bone resorption. At 2 weeks, woven bone formation was
evident and gradually remodeled into lamellar bone at 4 and 8 weeks.
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The results of the present study could be explained by Degidi

and Piattelli [32], Calandriello et al. [33], Romanos et al. [34] and
Ghanavati et al. [35] who found that immediately loaded implants’
micromovements can improve osseointegration and can dramatically
increase the bone density. Also it was shown that immediate loads can
increase the mineralization rate in bone-implant interface.
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