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Role of interleukin-1 in peri-implantitis
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ABSTRACT
Aim: To emphasize the etiology, microorganisms involved, pathophysiology of peri-implantitis and role of Interleukin-1 in
peri-implantitis. Background:The survival rate of dental implants has become one of the serious issues in present day as
successfully integrated implants are susceptible to disease conditions that cause loss of the implant. Although these implants
are placed by periodontists, maxillofacial surgeons and prosthodontists, the maintenance of the oral cavity is completely on
the patients. Poor oral hygiene subjects the surrounding tissues to inflammatory conditions similar to periodontal disease
and it requires treatment. Bacterial infection causes an inflammatory response which results in bone decomposition and
destruction of extracellular matrix. The above mentioned condition is peri-implantitis. Conclusion:Interleukin-1β can be
used as a characteristic biomarker in peri-implantitis as it is found in gingival crevicular fluid and peri-implantitis crevicular
fluid.
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INTRODUCTION
A dental implant is a surgical component that
interfaces with the mandible and skull bones to
support a dental prosthesis.[1] Dental implants fuse
to bone by osseointegration.[2] Peri-implantitis is an
inflammatory reaction with the loss of supporting
bone in the tissues surrounding a functioning implant.
Peri-implant diseases are classified according to the
part of the oral tissue involved in the inflammatory
process. If inflammation is located only in the
gingival tissue around the implant neck, it is
peri-implant mucositis. Progression of inflammation
results in bone loss adjacent to the implant causing
peri-implantitis.[3] Peri-implant infection results
from a disturbance of the balance between the
microbiological challenge and host response. If
peri-implantitis is left untreated, it may ultimately
lead to implant loss.[4] The American Academy
of Periodontology described the presence of periimplant mucositis as bleeding on probing (BOP) and
suppuration with probing depths greater than 4 mm
and no evidence of radiographic loss of bone beyond
bone remodelling [5]. They described Peri-implantitis
as a progressive, irreversible disease of the bone and
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soft tissues around the osseointegrated dental implants
under masticatory function that is accompanied by
bone resorption, reduced osseointegration, deep
pocket formation and suppuration.[6]

ETIOLOGY
The various factors that cause peri-implantitis are
plaque accumulation, parafunctional habits, stress,
poor oral hygiene, and smoking. Two main etiological
factors that significantly contribute to the onset of
peri-implant mucositis and resorption of the marginal
part of the bone tissue are bacterial infection and
biomechanical factors, resulting from the excessive
loading the implants in function. Excessive overload
of implants can cause microfractures in marginal
bone region and cause the loss of osseointegration
around the neck of the implant, thereby leading
to peri-implantitis.[7] Plaque accumulation and
microbial contamination of peri-implant tissue cause
inflammation of subepithelial connective tissue with
massive inflammatory cell infiltrations. Epithelial seal
is loosely fixed, suppuration can occur, and clinical as
well radiographical signs of tissue destruction can be
observed.[8]
Microorganisms in Peri-implantitis
Dominant microorganisms isolated from the
subgingival plaque in the case of peri-implantitis
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are Gram-negative bacilli and spirochetes. The
number of spirochetes is directly proportional and
in correlation with the quantity of plaque, pocket
depth around the implants, and bone resorption. The
microorganisms other than spirochetes are Prevotella
intermedia, Aggregatibacter actinomycetemcomitans,
Porphyromonas gingivalis, Fusobacterium nucleatum,
Actinomyces, and Haemophilus.[9]

INTERLEUKIN-1 (IL-1)
IL-1 is a group of 11 cytokines which play a key role
in immune responses and inflammatory reactions to
an infection. They are primarily associated with acute
and chronic inflammations. The cytosolic segment
of each IL-1 receptor family member contains a
Toll-like receptor domain. This domain is also present
in each Toll-like receptor; the receptors that respond
to microbial products and viruses thereby help in
providing innate immunity.[10]
Role of IL-1 in Peri-implantitis
Peri-implantitis bacterial infection provokes
immunological and biochemical response of host
tissues leading to release of various cytokines.
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Activation of IL-1 stimulates the connective tissue
and enhances the migration of leukocytes into the
tissues. This activates fibroblasts and immune
nucleated cells to produce matrix metalloproteinases
and prostaglandin E2.[11] Biologic effects of IL-1
depend on its tissue concentration. In periodontal
tissue, IL-1 causes bone destruction and induces
the production of tissue destructive proteinases.
[12]
Gingival crevicular fluid levels of the cytokine
IL-1 were demonstrated to increase rapidly
with plaque accumulation and in advance of the
subsequent gingival inflammation, indicating that
some cytokines may be early markers of gingival
inflammatory changes.[13] In these series of events,
there occurs an increase in the production of IL1β by gingival macrophages, which then induces,
among other things, the secretion of IL-8. These
two cytokines direct selective migration of
polymorphonuclear leukocytes and monocytes
from the gingival blood vessels which are activated
by the action of bacterial lipopolysaccharide. The
progression of gingival inflammation occurs due
to IL-1β and IL-6 activities, which cause important
tissue damage by the activation of osteoclasts and
induction of collagen synthesis and fibroblasts.
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Pro-inflammatory cytokines such as IL-1β and
tumor necrosis factor (TNF-α) are significant in
immune response to microbial antigens released by
bacteria of gingival and subgingival plaque. Thus,
IL-1β and TNF-α act synergically inducing bone
resorption ultimately resulting in peri-implantitis.[15]
[14]

A study done by Renvert et al. and Widen et al.
revealed that there occurs a marked increase of
IL-1β in crevicular fluid collected from patients
with peri-implantitis.[16] Another study conducted by
Hall et al. compared IL-1β levels in crevicular fluid
of healthy individuals and peri-implantitis patients.
This study showed an increase in IL-1β levels in
peri-implantitis, whereas in healthy individuals, low
level of IL-1β was found.[17] In few studies, periimplant tissues were used to assess the levels of IL1β are increased.[18] A study conducted by Recker
et al. compared the level of IL-1β in crevicular
fluid and sulcular fluid of periodontitis and periimplantitis patients. It was found that IL-1β levels
were in significant correlation in crevicular and
sulcular fluid of a disease but varied when compared
between periodontitis and peri-implantitis. This study
concluded that IL-1β can be used as a characteristic
biomarker in differentiating peri-implantitis disease
from periodontitis.[19] A study conducted by Fonseca
et al. indicated that there were no significant
changes of IL-1β levels in saliva while it increased
in crevicular fluid of peri-implantitis patients.[20] In
vitro studies conducted by Irshad et al. were based on
P. gingivalis challenge. Non-challenged fibroblasts
of peri-implantitis and periodontitis showed an
increased level of IL-1β. The P. gingivalis challenge
induced the expression of IL-1β in periodontitis and
peri-implantitis, whereas no significant changes
were found in fibroblasts of periodontally healthy
individuals. It was also found that, after removal of
P. gingivalis challenge, fibroblasts of peri-implantitis
sustained higher levels of IL-1β compared to
fibroblasts of periodontitis.[21]
From these studies, it can be concluded that IL-1β gets
increased in peri-implantitis. No significant changes of
IL-1β levels in saliva of peri-implantitis were found.
It can be mainly found in gingival crevicular fluid and
peri-implantitis sulcular fluid. Hence, it can be used
as a characteristic biomarker for peri-implantitis, and
future studies are needed.
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