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Peri-implantitis: Definition, Treatment and Implant 
Material-Associated Metallosis 
By Prof. Dr. Georgios E. Romanos

In arthroplasty and in dental implantology, implants are identified as foreign bodies by the 
immune system.  A mild immune reaction combined  with an appropriate inflammation around 
the implant serve to protect implants from bacterial attacks for decades. What all orthopedic 
surgeons and implantologists fear are the pathogenic bacteria, which lead to peri-prosthetic 
joint infection in orthopedics or in case of oral implants to destructive inflammatory processes 
known as peri-implant mucositis and peri-implantitis. 

Introduction

The clinical success of dental implantology and titanium implants in particular is indisputable. 
There is evidence of oral implants with a follow-up of 30 years and case reports of survival of 
over 50 years. This success is intimately linked to the discovery of the osseointegration concept 
by P.I. Brånemark in 1952 and his following breakthrough research on implants made of 
biocompatible titanium. Titanium - which is also used in orthopedics - is considered in dental 
implantology as the gold standard today. Despite these excellent results, implantologists have 
all been facing cases in which bone and soft tissues surrounding dental implants become 
inflamed, seemingly infected and in some instances, leading to peri-implant diseases and 
implant loss. In implantology, we differentiate between peri-implant mucositis and peri-
implantitis.

Definition

Peri-implant mucositis can be defined as an inflammatory lesion of the soft tissues (mucosa) 
surrounding the dental implant. Peri-implantitis is an inflammatory lesion of the mucosa affect-
ing the supporting bone (crestal bone) with crestal bone loss and loss of osseointegration. 
Derks et al. report a prevalence of 43% for peri-implant mucositis and Jepsen et al. estimate 
that the prevalence of peri-implantitis could reach 22% (Figs. 1, 2).2,3 Peri-implantitis is usually 
accompanied by crestal bone loss (Fig. 3) and soft tissue changes in the peri-implant sulcus, 
which can be diagnosed by an increase in bleeding on probing (BOP) more than 5mm over 
previous examinations and/or suppuration8 (Fig. 4). Also excess of residual cement might con-
tribute to crestal bone loss (Fig. 5).7

The underlying inflammatory processes are still not completely understood. However, increasing 
evidence shows that the host and the peri-implant conditions might play a pivotal role in the 
development of peri-implantitis (Figs. 1, 2).2,3
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Oral biofilm, oral hygiene, poorly controlled diabetes, smoking and peri-implant plaque have 
been identified as independent risk factors enabling the development and progression of 
peri-implantitis. Also, the routinely usage of screw-retained implant-supported restorations 
seem to be associated with a higher prevalence of peri-implantitis. Having said that, the exact 
etiology remains often unknown.4-6 And patients with titanium implants and with a good oral 
hygiene can also develop peri-implantitis.5 

Fig. 1: 
Severe peri-implant bone 
loss leading to unfavorable 
implant prognosis

Fig. 2:  
Peri-implant bony defect of 
9mm due to peri-implantitis

Fig. 3:  
Soft tissue complication 
around a dental implant with 
crestal bone loss

Fig. 4:  
Bleeding on probing at the 
peri-implant tissues 
(peri-implantitis)

Fig. 5:  
Peri-implant defect due to 
excess of cement

Metallosis 

When comparing implantology and joint replacement, we can observe similarities in foreign 
body reaction and failure pattern.9 The release of wear particles and metal ions from a CoCr 
femoral head in hip replacement can trigger fretting corrosion mechanisms and lead to what 
surgeons call “taperosis” or “trunnionosis”. In oral implantology, several studies have shown 
that the release of titanium particles and ions into the surrounding tissue can lead to bone loss 
around some dental implants.10-14 This process has been named “metallosis”. 
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Treatment

There are several conservative and surgical approaches available for the treatment of 
peri-implantitis. Non-surgical therapies are always the preferred treatment, while it is important 
to maintain implant cleanliness and oral hygiene. However, it is necessary to select approved 
oral hygiene instruments and to prevent surface damage with consequent generation of 
titanium particles and release of titanium ions.19-21 Surgical non-regenerative approaches 
include implant surface decontamination, degranulation of the defect, bone grafting and 
implantoplasty which can also lead to good clinical outcome.22 There is still ongoing research 
on methods for the decontamination of dental implants.23 The use of lasers was shown to be 
potentially beneficial in the treatment of peri-implantitis.24

Ceramic implants as a prevention strategy?

Recently, ceramic implants were introduced as alternative strategy with the aim of preventing 
the development of peri-implantitis and bone loss (Fig. 6). Compared to titanium implants, 
studies show that zirconia implants are associated with lower plaque and bleeding scores.15-17 
Ceramic implants offer high resistance to corrosion, better peri-implant soft tissue conditions 
and less inflammation as well as lower oral biofilm adhesion. Apart from the excellent mid-term 
clinical outcomes, such as a high cumulative survival rate and a low level of average crestal 
bone loss, zirconia implants contribute to the aesthetics of dental restoration. The white color 
of zirconia comes close to that of natural teeth.15,18 If the long-term clinical results of ceramic 

Fig. 6: 
Ceramic implant for the 
replacement of the missing 
mandibular molar
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implants are confirmed to be equal to or better than the metal alternative, there is potential for 
a general switch to ceramics in the future.

Conclusion 

Based on current evidence and studies suggesting that zirconia dental implants are associated 
with less peri-implant inflammatory reactions and less crestal bone loss (Fig. 7), we decided to 
investigate the behavior, the mechanical stability and the clinical outcomes of ceramic implants 
at our institution. The first patient implantations look promising. But long-term studies will be 
required to develop strong evidence and convince the large majority of dental implant surgeons 
to use zirconia dental implants as routinely as orthopedic surgeons do in hip replacement.

Fig. 7:  
Characteristic crestal bone stability in an 82-year-old patient 
with ceramic implants in areas 24, 25 (10 years after placement) 
showing no crestal bone loss compared to the adjacent 
periodontally involved teeth
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