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T he long-term success and 
predictability of dental im-
plants has been well doc-
umented in the dental lit-
erature for more than 40 
years.1-3 As their use contin-
ues to become more com-

mon in contemporary restorative and surgical 
dental practices, the choice of dental implants 
in treatment plans now ranges from single 
tooth replacement to full arch/full mouth 
reconstruction.4-6 

Considerations for 
Implant Success
Ancillary procedures such as bone grafting, 
soft tissue replacement, and more advanced 
surgical techniques have become necessary 
to restore the proper peri-implant environ-
ment, which must consist of an acceptable 
amount of attached keratinized gingival tis-
sue to protect the alveolar structures and the 
implant/abutment connection.7-15 

Many factors can affect the short- and long-
term success of dental implants. A patient’s 
health status, pre-existing dental infections, 
and social habits can all play a significant role 
in the success of dental implants for natural 

tooth replacement. Patient selection and eval-
uation, proper pretreatment planning, and ef-
fective communication among all members of 
the implant team (surgeon, restorative dentist, 
and laboratory technician) also are positive con-
tributors to success. Additionally, success is also 
dependent to some extent on the proficiency of 
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the surgeon (whether dental specialist or restor-
ative clinician) and the restorative practitioner. 

implant design is also an important factor 
in success. surface alterations16 can enhance 
the integration process and the soft tissue seal 
at the coronal aspect of the implant and re-
duce bacterial adherence, whereas abutment 
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Table 1

a Protocol for treatment of Peri-Implantitis

1. Administration of antibiotic

•  Augmentin 875 mg; 20 tablets; 1 tab every 12 hr, start the day prior to procedure

•  If allergic to penicillin derivatives, Levaquin 500 mg; 10 tablets; 1 each day until gone

2. Preparation of platelet-rich plasma (PRP)34-35

•  20 cc whole blood obtained prior to procedure is centrifuged to provide a platelet 

 concentrated gel (minimum 1 million platelets/µl)

3. Degranulation of peri-implant infected tissue34-38

4. Removal of contaminated implant surface with piezoelectric scaler 
 (mechanical cleaning)36-40

5. Decontamination with citric acid (pH 1) (antiseptic chemical treatment)34,35

•  Brush exposed surface of implant threads 3 minutes, rinse

6. Decontamination of bacteria and inflammatory debris with Nd:Yag laser36,41

•  5-watt power settings over exposed implant thread surface

7. Application of PRP to defect35

•  Prepared platelet concentrated gel is used over entire exposed surface and 

exposed threads

8. Placement of PRP/bone graft complex35,42-44

•  Mineralized cancellous 1-mm to 2-mm partial size bone graft

9. Application of PRP membrane over graft complex35

10. Closure

®
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well as teeth.17,18 tissue inflammation, bleed-
ing upon probing, purulence, and advanced 
bone loss is often observed around a dental 
implant affected with peri-implantitis.19,20

Peri-implantitis has been linked to cases 
with implant loss.21,22 Looking at survival rates 
of implant-supported single crowns, Jung and 
colleagues23 observed that peri-implantitis  
and soft tissue complications were seen in ap-
proximately 10% of cases reviewed. 

Additional factors that can contribute to peri-
implantitis include a lack of hygiene, which can 
increase inflammation and bone loss levels,24-26 
excusive excessive occlusal load,27 and, as previ-
ously mentioned, inadequate zones of attached 
keratinized tissue.28 the effects of tobacco use 

on implant surfaces have also been shown to 
negatively impact implant success rates. Baig 
and rajan29 found that in implant patients who 
smoke, significantly greater marginal bone loss 
occurs after implant placement and the occur-
rence of peri-implantitis increases. 

Genetic factors have been correlated with 
occurrence of peri-implantitis. studies have 
shown a direct linkage between the iL-1 gene 
polymorphism and peri-implantitis.30 Plagnat 
and colleagues31 demonstrated that a simi-
larity existed in the inflammatory processes 
of tissue surrounding implants and natural 
teeth, and that elastase and alkaline phospha-
tase activity could be important markers for 
bone loss around dental implants. 

Corrosion can also play a role in peri-im-
plantitis, particularly if a base metal allergy is 
observed in direct connection to the titanium 
implant. this could directly contribute to the 
deconstruction of osseous tissue, resulting in 
peri-implantitis.32

Poor surgical technique can also be a 
cause of peri-implantitis. Bone overheating 
during the implant site preparation process 
can lead to bone necrosis and implant sur-
face contamination during implant place-
ment can lead to the development of an api-
cal lesion; these can contribute to the loss 
of bone as well as inflammation of the peri-
implant tissues.33 

As implant procedures become more 
prominent in treatment plans and implant 
patients present for routine maintenance 
visits, dental practitioners will most likely 
be confronted with the challenge of treating 
peri-implantitis cases. the following case re-
ports outline a protocol to treat peri-implan-
titis (table 1) and reverse advanced bone loss 
around dental implants in occlusal function 
for greater than 5 years. 

Case 1
A 64-year-old nonsmoking man presented for 
treatment of a failing implant at the mandib-
ular right first molar (Figure 1 and Figure 2). 
the patient had a 4.7-mm x 13-mm tapered 
screw-Vent® titanium plasma-sprayed sur-
face implant (Zimmer dental, www.zimmer-
dental.com) placed 8 years prior. Probing 

designs can minimize their removal, prevent-
ing repeated trauma to the hemi-desmisomal 
seal formed between the implant/abutment 
complex and surrounding soft tissues. Other 
implant designs are best for incorporation 
into immediate restoration and/or loading 
protocols. Making the right choice for an indi-
vidual clinical scenario can contribute to more 
rapid case completion and continued success 
with dental implants for tooth replacement. 

Confronting Peri-Implantitis
despite the high success rates observed with 
dental implants in the contemporary den-
tal practice, complications and implant loss 
can occur. An important complication to den-
tal implant treatment is a pathologic process 
called peri-implantitis. 

Peri-implantitis is a condition caused by 
peri-implant tissue changes that can have 
flora present similar to that of periodontitis, 
causing a mild to aggressive inflammation 
mimicking that found in cases of mild-mod-
erate to advanced periodontitis.17 the disease 
state is generally thought to be caused pri-
marily by plaque and biofilm, which has been 
shown to accumulate on implant surfaces as 
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CaSe 1 PReSeNTaTION (1.) Preoperative clinical view, implant No. 30. (2.) Preoperative 
digital periapical radiograph. (3.) Pre-debrided implant surface, clinical view after flap 
elevation and debridement.
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become more prominent, 
dental practitioners will 
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challenge of treating 
peri-implantitis.”
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mg to be taken every 12 hours to start the day 
prior to the surgical therapy. 

After administration of an appropriate local 
anesthetic, an intrasulcular incision was made 
from the distal of the first molar area to the me-
sial line angle of the mandibular right canine. 
A full thickness muco-periosteal flap was el-
evated, and the granulation tissue surround-
ing the affected implant was removed (Figure 
3). the exposed contaminated implant surface, 
including each exposed thread, was then de-
brided with a piezoelectric scaler with water 
irrigation. Mechanical debridement and clean-
ing of the contaminated surface was achieved. 
tooth removal and debridement of the second 
molar site was then accomplished (Figure 4). 

Following tooth removal, citric acid (pH 
1) was applied to the exposed implant sur-
face. initially, the surface was burnished 
and rinsed with sterile water and then citric 
acid–saturated cotton pellets were placed 
around the exposed implant surface for a to-
tal of 3 minutes (Figure 5), followed again 
by rinsing with sterile water. Figure 6 shows 
the appearance of the exposed implant sur-
face after antiseptic chemical treatment us-
ing citric acid. 

A 4.0-mm x 11.5-mm etiii implant (Hiossen, 
www.hiossen.com) was then placed in the 
no. 29 position to appropriate depth, fol-
lowed by the placement of a stock titanium 
abutment (Figure 7) and completion of the 

depths in excess of 10 mm circumferentially 
were noted, with bleeding on probing and pu-
rulence present. no mobility to the implant 
structure was present. 

the mandibular right second premolar was 
diagnosed with a guarded-hopeless progno-
sis, and was slated for removal and replace-
ment with a dental implant by the immediate 
extraction, placement, and restoration pro-
tocol. the patient had wished to keep the im-
plant at the no. 30 position; therefore, the de-
cision was made to attempt repair at the no. 30 
site simultaneously with the immediate res-
toration procedure at tooth no. 29. the pa-
tient was given a prescription for 20 tablets 
of Augmentin (amoxicillin clavulanate) 875 
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CaSe 1 TReaTmeNT (4.) Implant surface after debridement with piezoelectric scaler. (5.) Citric acid application to implant surface. (6.) 
Clinical appearance of implant surface after antiseptic chemical treatment using citric acid. (7.) Implant placement No. 29 site, stock 
titanium abutment. (8.) Immediate provisional restoration No. 29 implant. (9.) Surface decontamination with a neodymium-yttrium-
aluminum garnet laser. (10.) Surface appearance after laser decontamination. (11.) Platelet-rich plasma (PRP) application over treated 
implant surface. (12.) PRP/graft complex placed into peri-implant defect. (13.) PRP bioactive membrane placed over graft. (14.) Closure.
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immediate provisional restoration (Figure 8). 
decontamination of bacteria and inflamma-
tory debris on the implant surface was fur-
ther treated by surface contact with a neo-
dymium-yttrium-aluminum garnet (nd:yag) 
laser at the 5-watt power setting. the laser 
beam was in contact with the exposed im-
plant surface, including all exposed threads 
(Figure 9). Figure 10 shows the appearance 
of the implant surface post-laser treatment. 

A platelet-rich plasma (PrP) gel was then 
applied to the implant surface (Figure 11) 
prior to placement of a PrP/grafting com-
plex into the peri-implant defect (Figure 
12), followed by application of a PrP mem-
brane over the grafted site (Figure 13). A 
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CaSe 1 POST-TReaTmeNT (15.) Imme-
diate postoperative digital periapi-
cal. (16.) One-month post-treatment 
digital periapical. (17.) Two-month 
post-treatment clinical view. (18.) 
Two-month post-treatment periapical 
radiograph. (19.) One-year post-repair 
periapical radiograph. 
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HA implant was had been placed 7 years pri-
or following immediate extraction of the nat-
ural tooth and subsequent peri-implant bone 
grafting of the natural tooth space. At the cur-
rent evaluation appointment, 7 years prior to 
the evaluation appointment, probing depths in 
excess of 12 mm were noted circumferentially, 
in addition to purulence observed with palpa-
tion of the facial gingival tissues. the implant 
complex did not exhibit mobility. 

the patient preferred to attempt repair of 
the peri-implant structures over removing and 
replacing the implant. Following the proce-
dure outlined in table 1, the repair process was 
completed. Figure 21 shows the 1-year post re-
pair digital periapical radiograph of the im-
plant in the mandibular left second molar site. 
Comparing Figure 20 and Figure 21, it is ob-
served that bone fill has occurred following the 
repair process. At the 1-year post repair evalu-
ation, no bleeding upon probing or purulence 
was noted. Additionally, probing depths were 
reduced to 3 mm circumferentially, with the 
exception of the reading at the distal-buccal of 
the molar, which registered 5 mm.

Discussion
Bone and tissue loss around dental im-
plants over their life span, placed into occlu-
sal function, will be a problem with which 

restorative and surgical clinicians will be 
faced in recall and maintenance programs. 
As previously outlined in the text of this 
article, the causes of peri-implantitis can 
vary from poor surgical technique to ge-
netic predisposition of the host response 
to periodontal pathogens similar to peri-
odontitis. to achieve resolution of any type 
of dental infection, the etiologic cause of the 
problem must first be identified and cor-
rected before any regenerative/reconstruc-
tive procedures are attempted. Otherwise, 
the breakdown of the peri-implant struc-
tures would likely recur. 

A technique for the treatment of peri-im-
plantitis and subsequent loss of the peri-im-
plant structures has been presented above. 
the technique, when strictly adhered to, has 
been shown to replace deep circumferential–
type peri-implant defects in more than 20 
treated sites, with observation of the success-
ful replacement of bone and soft tissues for 
more than 1.5 years post-treatment. the au-
thor recommends additional clinical trials 
to substantiate the surgical technique out-
lined and the clinical findings presented in 
the case reports.
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