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abstract

Background: Dental implant is one of an alternative solutions reconstruction therapy for missing teeth. Complication of dental 
implant could occurs and leading to implant failure. In order to restore the complication, surgical treatment with guided bone 
regeneration (GBR) is indicated. The potential use of bone substitutes is widely known to be able to regenerate the bone surrounding 
the implant and maintain bone volume. Purpose: The study aimed to demonstrate the effectiveness of implant-bone fully coverage 
by using sandwich technique of biphasic calcium phosphate (BCP) and demineralized freeze-dried bone allografts (DFDBA) bone 
substitutes combined with collagen resorbable membrane. Case: A 24-year-old male came with diagnosis of peri-implantitis on implant 
#11. Clinical finding indicated that implant thread was exposed on the labial aspect. Case management: After initial therapy including 
oral hygiene improvement performed, an operator did a contemporary GBR to correct the defect. Bone graft materials used were 40% 
β-tri calcium phosphate (β-TCP)-60% hydroxyapatite (HA) on the outer layer and DFDBA on the inner layer of the defect. Resorbable 
collagen membrane was used to cover the graft. Conclusion: GBR with sandwich technique could serve as one of the treatment choices 
for correcting an exposed anterior implant that would enhance the successful aesthetic outcome. 
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introduction

Peri-implantitis is one of the dental implant 
complications. It defines as an inflammatory condition 
on tissues surrounding implant characterized with loss 
of supporting bone and inflammation.1 Koldsland et al.2 
did an observed in University of Oslo on 109 Canadian 
subjects and showed the prevalence of peri-implantitis 
was 11.3% to 47.1%.2 Moreover, Tarnow3 stated that the 
average amount of bone loss in peri-implantitis was about 
30% of implant length. Contrary a Tarnow, Nicolo et al.4 
revealed that the incidence of peri-implantitis was lesser 
than most of researches. 

Several studies have been conducted to cure peri-
implantitis. Heitz-Mayfield et al.5 explained that generally 
there are two interventions, non-surgical (e.g. local and 

or systemic delivery antibiotic, mechanical debridement, 
antiseptics, air-powder abrasive, Er:YAG laser) and 
surgical (regenerative treatment with or without additional 
regiment). Schwarz et al.6 reported that treatment with graft 
material and collagen membrane for peri-implantitis cases 
showed pocket depth reduction from 7.1 mm to 4.4 mm. 

Sandwich technique of guided bone regeneration is 
defined as different bone allografts were used to encourage 
the composition of natural bone. Different layers are 
consisted of autograft and allograft materials.7 Fu et al.8 
described the effectiveness of sandwich technique for 
augmenting bone in implant placement simultaneously. 
The use of GBR has been accepted as therapy modality 
because it reported has a predictable bone gain. 

This case report aimed to demonstrate the effectiveness 
of implant-bone fully coverage by using sandwich technique 
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of biphasic calcium phosphate (BCP) (containing 40% β-tri 
calcium phosphate (β-TCP)-60% hydroxyapatite (HA)) 
and demineralized freeze-dried bone allografts (DFDBA) 
bone substitutes combined with collagen resorbable 
membrane.

case

A 24 year-old-male came with diagnosis of peri-
implantitis on implant #11 (Figure 1). Dental history 
reported implant placement in last 6 months. Patient 
was an active smoker (6 cigarettes per day). Patient used 
removable partial denture made from flexible material at 
that moment.

From clinical examination, the operator found that 
patient had an average smile line and thick periodontal 
biotype. Periodontal parameter was evaluated and the oral 
hygiene index-score (OHI-s) was 1.7 (based on Silness 
and Loe).9 Pocket depth on labial was 5 mm. Bleeding on 
probing score was negative. Implant thread was exposed 
on the labial aspect. No mobility and suppuration were 
found. 

Lang et al.,10 classified the protocol concept of 
cumulative interceptive supportive therapy (CIST)-
modified AKUT as: stage A (pocket depth (PD) <3 mm) 
is indicated to mechanically cleaning and polishing; stage 
B (PD 4-5 mm) is indicated to mechanically cleaning with 
anti-infective regiments; stage C (PD>5 mm) is indicated 
to mechanically cleaning, microbiological test and anti-
infective regiments; stage D (PD >5 mm) is indicated to 
respective or regenerative therapy.10 Based on that protocol, 
this case was categorized as stage D (pocket depth (PD) 
>5 mm; bone loss >2 mm) that needed a regenerative 
surgery. 

case management

Two weeks before surgery, patient fulfilled the 
initial therapy including scaling, root planing, polishing 
and correcting the denture. Patient also informed to use 
minocycline hydrochloride (minocycline HCl) 2% gargle, 
twice a day. Patient was also educated to reduce his smoking 
habit. No systemic antibiotic was given since patient had no 
systemic disease. A written informed consent was signed 
before the surgery. 

Periodontal reconstructive surgery with sandwich 
technique of GBR was planned. Local anesthesia of 
2% lidocaine (1 : 50,000 epinephrine) (INDOFARMA, 
Indonesia) was administrated in labial and palatal sides. 
Papilla preservation flap was indicated in this case. Vertical 
incisions were made on the 2/3 mesial angles of adjacent 
teeth. Full thickness flap was elevated. It noted that the 
second and forth threads of implant were exposed and 
not covered by labial bone. The width of bone defect was 
estimated 3 x 5 mm width. Granulation tissue and necrotic 
bone were excavated. The implant surface was cleaned with 
plastic-made instrument. Bone decortication was made 
using slow-rotating small diameter bur on the cortical bone 
surround the implant (Figure 2). 
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Figure 1. The implant on #11 was detected on labial aspect (seen by arrow). 

 

    

 

   

Figure 2. A) The implant tread on #11 was seen when the flap is raised. There was bone loss at the 
labial area.  B. Implant was cleaned and de-cortication procedure was done on the bone 
surrounding the implant (seen by arrow); C) bone graft materials BCP was placed on 
the outer layer and DFDBA on the inner layer of the defect; D) collagen membrane was 
used to cover the graft; E) flap was repositioned back and sutured using Nylon 5.0; F) 
two weeks after surgery.   
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Figure 2. A) The implant thread on #11 was seen when the flap is raised. There was bone loss at the labial area. B. Implant was cleaned 
and de-cortication procedure was done on the bone surrounding the implant (seen by arrow); C) bone graft materials BCP 
was placed on the outer layer and DFDBA on the inner layer of the defect; D) collagen membrane was used to cover the 
graft; E) flap was repositioned back and sutured using Nylon 5.0; F) two weeks after surgery. 
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OSSIFI (Equinox Medical Technology B.V., Holland) 
bone graft materials used were biphasic calcium phosphate 
(BCP) (containing 40% β-tri calcium phosphate (β-TCP)-
60% hydroxyapatite (HA)) on the outer layer and DFDBA 
(BATAN, Jakarta, West Java, Indonesia) on the inner layer 
of the defect. OsseoGuard (Collagen Matrix, Inc., Franklin 
Lakes, NJ, USA) resorbable collagen membrane was used 
to cover the graft. Tension-free flap was made in order 
to promote the healing process. Five hundred grams of 
paracetamol (INDOFARMA, Indonesia) was prescribed 3 
times a day for 3 days as an analgesic.

Two weeks after surgery, the clinical outcome of 
implant-bone dehiscence was corrected and the gingiva 
was healthy and firm. Patient used temporary abutment 
screw retained crown made by using 3M ESPE Filtek 
Z250XT Nano Hybrid Universal (3M, ESPE, St Paul, USA) 
composite material. Twelve months follow-up, implant was 
completely healed with no sign of inflammation and no 
shadow of implant treads exposure (Figure 3). 

discussion 

Peri-implant mucositis and peri-implantitis are 
frequently occurred as a complication caused by an 
inflammatory host response.11,12 Mir-Mari et al.13 found 
9.1% peri-implantitis cases from total 946 implants and 
almost 40% peri-mucositis cases in Spain. In Italy, Marrone 
et al.14 revealed 37% subjects from 103 patients from 2002 
to 2012 had suffered peri-implantitis. In this particular 
patient, an exposed dental implant is categorized as peri-
implantitis since there was a bone loss on labial side of 
implant #11. This complication might have happened as a 
result of inappropriate treatment planning and or surgical 
procedure. Labial bone dehiscence has risen within 6 
months period after implant placement. Early detection of 
this condition will brighten our prediction about outcome’s 
possibilities. Treatment option to manage peri-implanitis is 
depend on the situation. The goal is to discontinue further 
bone loss, rebuild a healthy peri-implant mucosal seal 
that could regenerate both hard and soft tissue-implant 
integration.8,15 

Oral hygiene improvement was done to eliminate 
bacterial biofilm on peri-implant surfaces. Plastic, teflon, 
carbon and titanium instruments are recommended to be 

used in managing peri-implant diseases.16 This is because 
metallic instrument could roughening implant surface 
that directly could increase plaque retention.15 Lisa et 
al.5 explained that to treat peri-implantitis, it is essential 
to improve oral hygiene, remove prosthesis, debride 
non-surgically and to use of bone substitute. Surgical 
approach is applied after initial therapy was performed. 
Aims of this phase are to decontaminate implant surface, 
to fill the osseous defect surround the implant and also to 
improve soft tissue condition.1 Rafl et al.16 explained that 
the principle of treating peri-implantitis is mainly similar 
with periodontitis. 

Potential use of bone substitutes are widely known could 
regenerate the bone surrounding the implant and maintain 
bone volume. In some of severe bone atrophy cases that are 
not sufficient for implant, bone grafting procedure might 
be required.17 Analyzing on this case, author followed the 
protocol of cumulative interceptive supportive therapy 
(CIST) and modified into AKUT-concept produced by Lang 
et al.10 It stated that stage A (pocket depth (PD) <3 mm) 
was indicated to mechanically cleaning and polishing; stage 
B (PD 4-5 mm) was indicated to mechanically cleaning 
with anti-infective regiments; stage C (PD>5 mm) was 
indicated to mechanically cleaning, microbiological test 
and anti-infective regiments; stage D (PD >5 mm) was 
indicated to respective or regenerative therapy. Based on 
the stage mentioned, this case described as stage D (pocket 
depth (PD) >5 mm; radiology bone loss >2 mm) that need 
a regenerative surgery. 

Bone substitutes used in this case was biphasic calcium 
phosphate (BCP) and DFDBA. Biphasic calcium phosphate 
was a mixture of an alloplastic or synthetic graft material 
with the composition of 40% β-tri calcium phosphate 
(β-TCP)-60% hydroxyapatite (HA), whereas DFDBA 
was an allograft that collected from human. Even though 
autograft is a gold standard for GBR, but both of BCP 
and DFDBA has a quite high osseo-inductive and osseo-
conductive ability. In some studies the use of bone graft 
and membrane are still debate-able, but Rafl et al.10 have 
concluded that the result studies of GBR using bone graft 
and membrane were higher than GBR using membrane or 
bone graft alone. Schwarz at al.18 treated 22 peri-Implantitis 
patients randomly with open flap debridement combined 
with the application of nano-crystalline hydroxyapatite and 
collagen membrane. He stated that there was no significant 
differences were found. 

The combination of alloplastic, allograft and or 
xenograft material could substitute and mimic the 
characteristic of autologous graft.16 Wang et al.7 explained 
that sandwich technique could be used to improve the 
composition of native bone. Autograft layer is placed 
over the exposed implant could serves as cancellous bone. 
Then, the outer layer is covered by cortical bone allograft 
or alloplast material. Collagen membrane was applied as a 
barrier membrane and it serves to protect bone regeneration 
from soft tissue proliferation. Based on the previous study 
described by Wang et al.,7 we applied BCP bone graft 
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material (40% β-TCP - 60% HA) on the outer layer and 
DFDBA on the inner layer of the defect. Beside the osseo-
inductive and osseo-conductive characters, the combination 
of BCP and DFDBA give a better osseogenic character. The 
treatment goals in this case are the absent of inflammation, 
pocket depth reduction, no further bone loss, soft and hard 
peri-implant tissues establishment. Important things stated 
in American Academy of Periodontology Consensus,19 that 
principles of regular implant’s evaluation and structure 
beyond should be maintained. In conclusion, guided bone 
regeneration (GBR) with sandwich technique could serves 
as one of the treatment choices for correcting an exposed 
anterior implant that will enhance the success of aesthetic 
outcome and maintain long-term implant stability. 
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