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Commentary
Peri-implantitis Through the Looking Glass
Introduction

The states of health and disease are inseparable, as the exis-

tence of one relies on the presence of the other. The defini-

tions of health and disease in medicine and dentistry have

evolved over the years from ones that are patient-centred to

a complex set of terminology that has resulted in communi-

cation ambiguity. An example of such are “peri-implant dis-

eases,” a lingering topic in the current literature.

Biological complications associated with dental implants

have been recognised since the inception of implant therapy.

The term peri-implantitis was initially described in French lit-

erature by Levignac1 before it appeared in English literature

in a landmark study by Mombelli et al.2 They clearly demon-

strated the site-specific characteristics of peri-implantitis

with an abundance of motile rods, fusiform bacteria, and

spirochetes compared with healthy implant sites. The segre-

gation of peri-implant disease into “peri-implant mucositis”

and “peri-implantitis” was endorsed in the first European

Workshop on Periodontology (EWP) in 1993.3 The same defini-

tions were later adopted in the sixth and seventh EWP in 2008

and 2011, respectively,4,5 and by the Glossary of Periodontal

Terms of the American Academy of Periodontology in 2012.

Peri-implant mucositis and peri-implantitis were both

defined as a destructive chronic inflammatory process affect-

ing the tissues around a functionally osseointegrated dental

implant. The loss of supporting bone was arbitrarily used to

differentiate between the 2 conditions. These same defini-

tions were again adopted by the 2017 World Workshop classi-

fication of periodontal and peri-implant diseases and

conditions,6 but with additional subjective thresholds for

probing pocket depths and peri-implant marginal bone loss

for peri-implantitis in an attempt to standardise reporting of

prevalence andmanagement of peri-implant diseases.

Other peri-implant pathologic conditions of low preva-

lence, and hence receiving less attention in the literature,

include retrograde peri-implantitis and peri-implant abscess.

Retrograde peri-implantitis is characterised by apical radiolu-

cency, with some cases being associated with pain, tender-

ness, swelling, and the presence of a fistulous tract.7,8

Peri-implant abscess, on the other hand, is characterised by a

more acute purulent inflammation that is associated with

pain, swelling and, often, low-grade elevated temperature

and localised lymphadenopathy.9,10

Despite the widespread agreement on the aetiopathology

of peri-implant diseases, the term peri-implantitis and even

the existence of the condition as a disease entity has been

questioned. The term peri-implantitis was conceived as loose

label for a marginal bone loss that succumbed into disrepair

at the altars of the “healing adaptation” hypothesis and

“foreign body” reaction.11-14 Nevertheless, the argument on

whether “peri-implantitis” exists as a separate entity lies in
the fact that not every incident of bone loss is a peri-implant

disease. This argument is further complicated by the ques-

tion of whether we are using the correct terminology in

describing peri-implant diseases.
Facts and figures

Dental biofilm is the aetiologic factor for pathologic inflam-

matory conditions that affect the peri-implant tissues. The

progression of these inflammatory conditions depends on

patient susceptibility and other environmental factors. In the

sixth and seventh EWP4,5 and 2017 World Workshop,6 the

cause-and-effect relationship between supramucosal biofilm

formation on implants and the development of peri-implant

diseases has been highlighted. The bacterial infection was

regarded as the cause of peri-implant bone loss after initial

remodelling when classic signs of inflammation are evident.

The marked apical extension of the lesion and the abundance

of plasma cells and lymphocytes differentiate peri-implant

diseases from gingivitis and periodontitis. Only in the

absence of any signs of inflammation, the adaptive healing

hypothesis and foreign body reaction can be used to explain

the marginal bone loss and remodelling.

What is currently evident in the literature is that the

prevalence of peri-implant diseases is relatively high. In fact,

peri-implant diseases have been labelled as the “tsunami” of

implant therapy,15,16 and regardless of how the levels of peri-

implant marginal bone loss were defined in published

reports, the fact remains that approximately 1 in every 5

patients with dental implants is at risk for inflammatory

peri-implantitis.17
Gaps and shortcomings

One shortcoming in defining peri-implant diseases is the lack

of clear diagnostic criteria on the amount of marginal bone

loss that sets the difference between disease and physiologic

“adaptation.” Historically, success criteria accepted a mean

marginal bone loss of 1.0 to 1.5 mm as “adaptive” loss around

machined surfaced implants in the first year of function

followed by an annual average bone loss of 0.2 mm.3,18-20 The

third EWP in 1999 called for more rigid success criteria, with a

marginal bone loss of <2mm in the first 5 years postloading.21

The lack of consensus on how much marginal bone loss is

required to define peri-implantitis is evident. This ambiguity

has resulted in a broad range of prevalence estimates that

ranged from 2% to 44% depending on the unit of analysis and

the case definitions adopted by the authors.15,17

It is the authors’ opinion that the continued focus on

establishing distinct thresholds for marginal bone loss
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associated with inflammatory conditions has only led to con-

fusion and distraction amongst clinicians. Let us consider an

inflammatory peri-implant condition with bleeding, suppura-

tion, probing pocket depths of 5.5 mm, and marginal bone

loss of 2.5 mm. That condition cannot be defined as peri-

implantitis per the 2017 World Workshop criteria, which

require probing pocket depths of at least 6 mm and marginal

bone loss of at least 3 mm to label the condition as peri-

implantitis. In our opinion, themain determinants in defining

the severity as well as the continuity of the peri-implant

inflammatory conditions should be based on the primary

signs of inflammation and bacterial infection, namely

bleeding and suppuration, and additionally describing the

marginal bone loss as “progressive osteitis.” In fact, the
Fig –Classification of pe
environment of peri-implant inflammation has been recently

described as one resembling a chronic nonhealing wound

that affects bone homeostasis.22 In this context, the chronic-

ity and continuity of the peri-implant inflammatory condition

and its cumulative cellular damage over time might partly

explain the reported challenges in managing peri-implantitis

and its high recurrence rate.22

Another gap in defining peri-implant diseases is the empha-

sis on the implant being the diseased organ and not the tissues

surrounding it. The use of the terms peri-implantitis and retro-

grade peri-implant disease has added more confusion. The Greek

suffix “-itis” indicates an inflammation of an organ. The associ-

ation of “-itis” with ametallic device may not be appropriate, as

the disease itself is an inflammatory response of the tissues
ri-implant diseases.
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around the implant rather than the implant itself. Likewise, the

term retrograde implies that the apical radiolucency, which indi-

cates “infection,” will eventually migrate in opposite “coronal”

direction. The apical radiolucency, whilst it necessitates inter-

vention in the presence of acute symptoms (ie, pain, swelling,

fistula), is often asymptomatic with a healthy osseointegration

at the coronal implant interface.
The “change” before the “change”

Over the last 2 decades, peri-implant disease has been the

buzz of implant dentistry. Peri-implant mucositis and peri-

implantitis have been implicated as main causes of late

implant failure. The well-documented high survival rate of

osseointegrated dental implants is now jeopardised by peri-

implant inflammatory conditions, although they are chronic

in nature. Our current understanding of peri-implant disease

and its consequences remains limited despite the extensive

scholarly work published over the last 2 decades on its aetiol-

ogy, pathogenesis, and management protocols.

To achieve a better understanding of any pathologic con-

ditions, we should first apply the correct terminology that

accurately describes it. The authors call for a classification

system that accurately describes peri-implant diseases. This

classification should be primarily based on whether the con-

dition is acute or chronic and whether the bone loss involves

the coronal or the apical part of the implant−bone interface.

Symptomatic conditions with pain, swelling, and suppura-

tion with or without the presence of an abscess indicate an

acute condition. On the other hand, asymptomatic lesions

with bleeding and deep probing pocket depths with or with-

out bone loss are often chronic, ongoing conditions.

The authors recommend the use of the terms peri-implant

osteomucositis instead of peri-implantitis and apical peri-implant

osteitis instead of retrograde peri-implantitis to have a more clear

and unambiguous reference to the nature of the pathologic

entity (Figure). It is our conviction that proposing a new or

revised terminology is very challenging, as it requires open-

minded conversation and in-depth discussion amongst interna-

tional periodontology and implant dentistry associations on the

need to propose new diagnostic and treatment codes before full

implementation can be considered. Nevertheless, the authors

believe that the scientific community should be more focussed

on understanding the underlying process that promotes disease

onset and progression and not only on defining therapeutic pro-

tocols to treat clinical and radiographic signs of the disease. The

proposed changes would have an impact on daily clinical prac-

tice, as clinicians would be able to use terms that allow them to

pay more attention to the clinical intuition of the disease rather

than being hindered by a set of thresholds and cutoff values.

Moreover, the revised terms could potentially improve surveil-

lance of peri-implant diseases in epidemiologic and clinical

research.
Summary

The proposed terminology of peri-implant diseases would

allow a more scientific description of the pathologic changes
around dental implants, would facilitate communication

between researchers and clinicians, and may further set the

ground for establishing a consensus on treatment guidelines

focusing on inflammatory parameters rather than being lost

in defining thresholds of probing pocket depths and marginal

bone loss. The buzz around peri-implant diseases is here to

stay, and management of implant inflammatory conditions

will remain one of the fastest-growing implant research sec-

tors over the coming years.
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