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The aim of this study is to evaluate radiographic success of GBR procedures
using Duo-Teck membrane around immediately restored dental implants placed
immediately in fresh extraction sockets that showed clinical signs of
periodontal disease.In this prospective clinical trial human study, ten patients
(four males and six females, 25 to 37 years old) were selected from outpatient
clinic of the Department of Oral Medicine, Periodontology, Oral Diagnosis, and
Radiology, Faculty of Dentistry, Tanta University. Patients signed an informed
consent. Inclusion criteria’s of the present study included: age range from 20-40
years of both sexes, absence of any complicating systemic condition that may
contraindicate surgical procedures and implant placement, adequate oral
hygiene and adequate bone height apical to the alveolus of the failing tooth (=5
mm) to ensure primary implant stability. After initial examination and
treatment planning, all patients underwent the periodontal treatment deemed
necessary to facilitate wound healing. Ten teeth were extracted as a result of
sever periodontal destruction, followed by immediate implant placement,
covering of the periimplant dehisced bone defects with Duo-Teck membrane
and immediate implant restoration. Implant survival was evaluated for each
patient at 6, 9 and 12-month follow-up period. The bone level was measured as
the distance from the implant shoulder to the first bone—implant contact by
periapical radiographs. Subtraction radiography was performed to compare and
subtract the baseline image from follow up period images at 12 months. The
healing period was uneventful for all the patients. The survival rates of the
immediately placed implants in the present study were 100%. At the end of the
12-month follow-up period, patients were asymptomatic and showed no signs
of infection or bleeding when probed. The periapical radiographs, obtained in a
standardized manner, a 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. Based on the results of this clinical trial,
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placement of implants immediately in fresh extraction sockets affected by
periodontal disease followed by regenerative procedures using Duo-Teck
membrane and finally immediate restoration may be a valid operative technique
that leads to predictable results if adequate preoperative and postoperative care
is taken.

Keywords: Bone regeneration; dental implantation, endosseous; esthetic,
dental; immediate dental implant loading; Duo-Teck membrane
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INTRODUCTION

Dehiscences, fenestrations, or other peri-implant defects could be considered common
problems during implant placement when optimal restorative results are sought under less
than ideal anatomical situations. Guided bone regeneration (GBR) techniques have been
successfully applied in the treatment of peri-implant bony defects and for increasing the width
and height of the alveolar ridge in experimental animals and in humans. (Buser et al., 1993;
Simion et al., 1992; Nevins et al., 1992; Mellonig et al., 1993; Jovanovic et al., 1992).

These techniques utilize barriers to create a secluded space around the defects allowing
bone regeneration without the competition of other tissues. When comparing bioabsorbable
and nonresorbable membranes, better results with the nonresorbable membranes (Simion et
al., 1996) or no differences between the 2 barriers (Nociti et al., 2001) have been reported.
Vlaminck et al., (2008) in an animal model and Cornelini et al., (2004) in their clinical trial
have demonstrated the successful outcome of dental implants immediately placed in fresh
extraction sockets, with or without the use of membranes or regenerative procedures. Lazzara
(1989) concluded in his clinical study that the use of guided bone regeneration can result in
bone-forming cells that populate the peri-implant space. This technique has been suggested
for years in the treatment of peri-implant bone defects for implants placed immediately after
tooth extraction. Nemcovsky and Artzi (2002) observed that the barrier membrane, if covered
with soft tissues, could predictably allow successful osseointegration for implants placed in
fresh extraction sockets. On the contrary, an early exposure of the membrane to the oral cavity
can lead to complications, such as bacterial colonization and infection that would require the
removal of the membrane (Warrer et al., 1991).

Barone et al., (2006) 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%.

Since few studies (Anderson et al., 2002; Campelo and Camara, 2002; Rocci et al., 2003)
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 periimplant radiographic changes around
immediately provisionalized dental implants placed in fresh extraction sockets in periodontal
compromised sites, with GBR procedure using Duo-Teck membrane.

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.
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Patients were selected according to the following criteria: age ranged from 20- 40 years of
both sexes, 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 according to Flemmig (1999). 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; grade III mobility; poor crown/root ratios; root proximity;
and a history of periodontal abscess.

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.

Duo-Teck is a membrane made of lyophilized collagen of equine origin. Duo-Teck is a
biocompatible and quickly resorbable membrane. Thickness of Duo-Teck membrane is about
Imm, estimated resorption time is about 15 days and it is supplied in packaging of 20x20 mm
in blister. Duo-Teck differs from other membranes as it is coated on one side with a film of
micronized bone, also of equine origin. This coating increases its consistency and stability,
allowing good protection of grafts together with a correct reposition of soft tissues.

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. Duo-Teck membrane was used to cover the implant and bone defect.
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 150mg 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
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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 for the following criteria:
I) Implant survival according to Gunne et al., (1992): Implant survival was defined in the
following 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.
I1) 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.

A) 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.

B) 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 AND DISCUSSION

15 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 5
excluded patients included: one patient due to lack of interest in implant therapy, one patient
due to inadequate bone volume for implants, one smoker patient, one patient due to
malocclusion, and one 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.
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(Immediate implants with Duo-Teck membrane)

Fig (a): Preoperative O.P.G. Fig (b): Preoperative
periapical x-ray.

Fig (c): Preoperative view Fig (d): Flap reflection.

Fig (f): The extracted tooth

Fig (e): Extraction of the involved tooth
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(Immediate implants with Duo-Teck membrane)
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Fig (h): Preparation of the membrane.

Fig (g): Final implant position.

Fig (j): Flap closure.

Fig (1): Adaptation of the membrane.

Fig (j): Final restoration.

Fig (j): Postoperative healing.
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Location of implants

A total of 10 implants, 3 dental implants were placed in the upper right central region, 1 in
the upper right lateral, 2 in the upper left central, 3 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%.

Marginal bone level

It was found that the mean bone defect depth immediately postoperatively was 5.85+1.42.
The mean bone defect depth dropped to 0.40+0.24 at 6, 9 and 12 monthes. 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 decrease of the vertical defect depth at 6,
9 and 12 months when compared to immediate post operative record as all t values were 1.32
(P<0.05).(table 1 and 2)

Tablel: Mean Vertical Defect Depth of all groups throughout the follow-up period.

Mean marginal bone level

Test period
X+SD Min  Max
Immediately postoperative 5.85+1.42 3.91 8.57
6 months postoperative 1.35+0.89 0.16 092
9 months postoperative 1.35+0.88 0.16 092
12 months postoperative 1.35+0.88 0.16  0.92

Table 2: 2-tail Paired samples test of the mean Vertical Defect Depth throughout the follow-up period.
Paired Differences P_val
95% Confidence t vaue

2-tail
Mean SD SE Lower T ailed

5.45 1.30 041 4.51 6.38 1.32 0.00*

Vertical Defect Depth Immediate PostOperative -
Vertical Defect Depth 6month
Vertical Defect Depth Immediate PostOperative -
Vertical Defect Depth 9month
Vertical Defect Depth Immediate PostOperative -
Vertical Defect Depth 12month

SD: Standard deviation, S E : Standard of error, * : Statistical significant difference

5.45 1.30 041 4.51 6.38 1.32 0.00%*

5.45 1.30 041 4.51 6.38 1.32 0.00*

Bone Density
It was found that the bone density of group A2 ranged from 102.18 to 123.54 with mean
116.13+7.11 (Table 3).

Table 3: Mean Bone Density of all groups throughout the follow-up period
95% Confidence Interval for

N Mean Std. Deviation Std. Error ifsan Minimum Maximum
Lower Upper
Bound Bound
10 116.13 7.11 2.24 111.05 121.22 102.18 123.54
DISCUSSION:

The concept of immediate implant loading has recently become popular due to fewer
traumas, reduction in overall treatment time, decrease in hard and soft tissue resorption,
increase in patient's acceptance, along with better function, aesthetics and has a psychological
benefit also (Singh et al., 2012). Immediate restoration provides the benefit of shorter
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treatment time and elimination of the need for provisional removable prostheses. Recent
studies of immediate restoration of dental implants reported survival rates range between 85%
and 100% (Chang and Wennstrom, 2010; Griitter and Belser 2009; Horwitz et al., 2012; Strub
et al., 2012). For comparison, Chang and Wennstrom (2010) in a publication of a prospective
evaluation which reported on implant restoration, results showed survival rate of 95% at 8
weeks. Griitter and Belser (2009) found that the survival of immediately loaded implants was
97.3% after 1 year. However, for immediately placed implants with immediate restoration and
occlusal loading, the survival rate dropped by approximately 10% (Griitter and Belser, 2009).

The overall survival rate of immediately restored implants in the present study was 100%.
The results of the present study were comparable to results of immediately restored dental
implants in periodontally treated patients obtained by Horwitz et al., (2012) with survival rate
greater than 90%. In a literature review (Horwitz et al., 2012) , implant survival rates of
immediately loaded implants with immediate or delayed implant placement ranged from
95-8% to 100%.

Patients with a history of periodontal disease, or periodontally compromised patients might
be at significantly higher risk for implant failure and greater marginal bone loss compared
with periodontally healthy subjects (Safii et al, 2010). Shibly et al.,(2010)
compared bone regeneration and esthetic outcome between immediate and
conventional loading of dental implants placed immediately after extraction in patients with a
history of periodontal disease. In the immediate loading group the implant survival rate at 2
years was 96.7% and the corresponding figure in the conventional loading group was 93.3%.
Shibly and colleagues (Shibly et al., 2010) concluded that immediate loading of a single
implant placed in a fresh extraction site in periodontally compromised patients resulted in
similar bone gain and soft tissue esthetic outcomes compared to delayed loading.

In the present study, none of the patients showed any persistent pain, tenderness, infection
or swelling. This could be attributed to the high biocompatibility and excellent tissue response
to biomedical titanium alloy (Oshida et al., 2010).

In the present study, radiographic investigations were carried out using serial periapical
radiographs made by long-cone paralleling technique. Standardization of radiographs was
approved by using personalized bite registration and XCP, for proper positioning and
alignment of the x-ray long-cone to ensure reproducibility and facilitate serial radiograph
comparison. As a consequence, the angulations between the X-ray source, the object and the
film are standardized. All radiographs are taken using the same X-ray machine at the same
settin (Neena et al., 2011).

The reported mean bone defect in our study showed a significant reduction of the bone
defect depth at 6, 9 and 12 months when compared to immediate post operative record. This
result is in agreement with other studies, which have reported that immediate loading in the
maxilla is a predictable and reliable treatment option, with high survival rates and limited
peri-implant bone loss after 2 years (Vervaeke et al., 2013).

Pal et al., (2011) compared the success rate of implant placed immediately in extraction
socket vs implant placed delayed in extraction socket regarding gingival condition, bone
condition clinically and radiographically. Results showed no bone loss in patients of implant
placed immediately at any time interval, while the mean bone loss in delayed group patients at
4th week was 0.50 mm, and at 12" week, it was 1.2857 mm. moreover, Schropp et al., (2003)
reported that new bone formation occurs in infrabony defects associated with immediately
placed implants in extraction sockets. Chen et al., (2004) observed that comparison between
immediate and delayed implantation sites showed a trend toward higher percentage of defect
height and defect area at delayed sites (ranges between studies for defect height, 86% and
97%; for defect area, 86% and 97%) compared with immediate sites (defect height 77-95%;
defect area 77-95%).

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

92



Walid Aly Elamrousy et al., The Journal of Applied Sciences Research. 1(1): 85-96. 2014

to that at 6, 9 months. This could be explained by Stanoiu and Surpateanu (2011) who stated
that Duo-Teck membrane has good osteoconductive and osteoinductive activity, Duo-Teck
membrane presents no contraindication in fact; the equine collagen did not cause allergy as
potentially allergenic lacks amino acids (tyrosine and histidine), Duo-Teck membrane can
stimulate the alveolar bone and periodontal tissue regeneration. Also, Di Stefano et al., (2012)
concluded that the deantigenated equine bone is biocompatible and undergoes osteoclastic
remodelling. Moreover, Di Stefano and colleagues 2012 stated that equine collagen
membrane and equine pericardium membrane acted as effective barriers for guided bone
regeneration.

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 (Hausmann et al., 1985). Grondahl et al. ,(1987) found that there was a higher inter-
observer agreement in estimating periodontal bone changes from subtraction radiographs
compared to conventional radiographs. Janssen et al.,(1989) examined the detection
thresholds of different radiographic methods it was found that the smallest periodontal bone
changes were detected with the quantitative digital subtraction technique compared to the
other methods. Digital subtraction radiography has also been used to assess the progression of
untreated periodontitis (Hausmann et al., 1986), the efficacy of potential new treatments for
periodontitis (Jeffcoat et al., 1991), the bone changes after guided tissue regeneration (Wenzel
et al., 1992), treatment of furcations (Cury et al., 2004), and periodontal treatment in general
(Nummikoski et al., 2000). Quantitative analysis of the grey scale information was developed
to allow assessment of the amount of bone loss and gain (Woo et al.,2003). Wakoh et al.,
(2006) reported quantitative evaluation of bone change around implants from digital dental
imaging, and to consequently advocate the subtraction technique in longitudinal assessment of
amount of bone change for implant performance.

CONCLUSION

The present study showed massive increase of the mean bone density scores at 12 months
when compared to immediate post operative record. The results of the present study are
supported by Carneiro et al.,(2012) 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 Vijayalakshmi et al., (2013) who stated that the space
maintenance and membrane coverage of biodegradable Duo-Teck membranes have the
potential to support bone formation as they are supported by bone graft material to resist
collapse. Moreover, The results of the present study could be explained by Degidi and
Piattelli (2003), Calandriello et al., (2003), Romanos et al., (2005) and Ghanavati et al.,
(2006) 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 (Ghanavati et
al., 2006).
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