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Fibronectin as a Root Surface Biomodifation Agent: Is it Worth it!!
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ABSTRACT
Various physical and chemical agents have been introduced for the
modification of the root surface known as biomodification procedures in order to detoxify, decontaminate, and demineralise the
root surface. Fibronectin is involved in the attachment of gingival
fibroblasts to root surface, appear to offer potential for retarding
epithelial down growth and hence promotes root biomodification
and regeneration. With this intention in mind, EBSCO HOST was
searched for entries since 1966 – 2014, which included:- Journal of Periodontology, Annals of Periodontology, Periodontology
2000, Journal of Clinical Periodontology, International Journal of
Periodontics and Restorative dentistry, Journal of Indian Society
of Periodontology and Journal of Periodontal Research. A total of
12 studies were reviewed, out of these 12 studies, only, 6 reported
evidence of regeneration for fibronectin. It was found that the role
of fibronectin as a root biomodifying agent in regeneration is still
unpredictable and doubtful.
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INTRODUCTION
Periodontitis is an inflammatory process of bacterial origin
that affects the periodontal tissues, provokes the destruction
of supporting tissues of the teeth.1 It thus, produces substantial changes on the root surface which is referred to as
‘pathologically exposed’2 root surface In this area, the extrinsic and intrinsic fibres are destroyed by plaque induced

inflammation, followed by the down growth of exposed
junctional epithelium.3
Plaque, calculus and cytotoxic substances penetrate the
pathologically exposed root surface and act as physical barrier inhibiting the new attachment and providing a substrate
for bacterial growth.4 Such surfaces are not biocompatible
with periodontal cells, the proliferation of which is pivotal
for periodontal wound healing.
The objective of periodontal therapy is aimed at elimination
of periodontal disease, restoration of the periodontal tissues
to a healthy, functional state and the subsequent maintenance
of these tissues.5 This type of regeneration is described by
the term ‘New attachment’.
New attachment is the embedding of new periodontal ligament fibres on to new cementum previously denuded by the
periodontal disease.6 Plaque, calculus, infected cementum
and alterations in mineral density and composition of root
interfere with new attachment.2 These obstacles cannot be
eliminated by scaling and root planing alone. Nevertheless,
this procedure leads to smear layer formation that impairs
and hinders the periodontal healing and regeneration. Hence,
root biomodification procedures, have been introduced by
using a variety of agents in order to facilitate new attachment.2
There have been controversial evidences of new attachment
following root surface modification by fibronectin. So, there
is a need to evaluate it as a root biomodifying agent.
MATERIALS AND METHODS7
EBSCO HOST was searched for entries since 1966 – 2014,
which included these journals:- Journal of Periodontology,
Annals of Periodontology, Periodontology 2000, Journal of
Clinical Periodontology, International Journal of Periodontics and Restorative dentistry, Journal of Indian Society of
Periodontology and Journal of Periodontal Research.
To identify studies not found in the databases search, certain issues of the following journals were searched manually:
Journal of Periodontology, Journal of Clinical Periodontology, Journal of Indian Society of Periodontology and Journal of Periodontal Research, Chronicles of Dentistry, Indian
Journal of Oral Sciences, text books.
Inclusion criteria
Randomized controlled trials in systemically healthy human
subjects; comparative, histologic and animal studies, narrative reviews published in English; presenting any modality
of root surface biomodification.
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3 of the 7 specimens in Test group A
with connective tissue attachment.
In Test group B, 4 of the 5 specimens with no reattachment.
-

Table-1: Evaluation of efficacy of fibronectin in root biomodification7

Modified widman flap + Citric
acid + Fibronectin
Caffesse et al
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Test A: Mucoperiosteal flap with
tetracycline hydrochloride
Test B: Mucoperiosteal flap with
tetracycline and fibronectin.

SEM
Observation
Clinical
Reduction in probing pocket depth,
gain in clinical
attachment level.
Procedure / interventions

Subjects/
Sample
Human, in vivo
study, N= 29.
Reference

Fibronectin is a high-molecular weight glycoprotein which
is widely distributed throughout the body and is found in
soluble form in plasma and in an insoluble form in the extracellular matrix.8 Fibronectin plays a major role in cell adhesion, growth, migration, differentiation, and it is important
for processes such as wound healing and embryonic development.
It forms covalent links to different types of collagen and to
fibrin which enables it to play a role in the early phase of
wound healing, forming substrate for factor XIIIa in a clot.9
Fibronectin promotes cell to cell adhesion and mobility
(Pealstein, Yamada & Weston) and regulates cell matrix interaction. In particular, promotes migration, chemoattraction,
adhesion, attachment and synthetic activity of fibroblasts.10
Fibronectin and laminin are involved in the attachment of
gingival fibroblasts to root surface11, appear to offer potential
for retarding epithelial down growth. These activities have
led to attempts to use fibronectin to hasten the reattachment
of periodontal tissues to root surfaces in the surgical treatment of periodontal disease.11,12
Fibroblast attachment to freshly cleaned root surfaces is enhanced following topical application of fibronectin.13 This
accelerated attachment was suggested to be the result of opsonization of root bound endotoxin14 or related function of
fibronectin in the initial stages of cell attachment, role of fibronectin in tissue morphogenesis is to allow for initial extra
cellular matrix and cell attachment.15
Fibronectin is necessary for fibroblast adhesion and connective tissue organization in healing wounds.13 In acid treated
teeth fibronectin mediated thin linkage of fibrin with exposed
collagen. The growth of gingival fibroblasts and gingival epithelial cells on dentin surfaces prepared with tetracycline
hydrochloride can be modulated by fibronectin & laminin16
In citric acid conditioning followed by fibronectin application – fibrous reattachment is enhanced at the expense of epithelial down growth and occurs directly to both new and old
cementum and exposed dentin often in a functional manner
(perpendicular to the root surface) There was no obvious
advantages in increasing the concentration of fibronectin
above the plasma level (0.38 mg/ml). Significantly higher

Histological
-

DISCUSSION

Human, in vivo
study, block
sectioning, 90
days duration,
N= 22.

A total of 12 studies were reviewed, out of these 12 studies,
only 6 reported evidence of regeneration for fibronectin. The
result of crucial observations noticed has been presented in
form of Table No. 1.

Inference

RESULTS

Alger et al

Exclusion criteria
Studies lacking baseline–outcome comparisons; with insufficient data; with more than one variable in addition to root
surface biomodification; and case reports, because of their
weaker clinical evidence.

Modified Widman flap alone or in combination with citric acid and fibronectin,
significantly reduces probing pocket
depth and increases clinical attachment.
However, the changes achieved with
citric acid and fibronectin are statistically
greater than those obtained with the flap
alone.
Addition of fibronectin to tetracycline
treated teeth did not enhance connective
tissue attachment, and appears to inhibit
it.
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reduction in probing pocket depth and increase clinical attachment level was observed (that is citric acid and fibronectin than in control). The result of the treatment, showed that
combination of citric acid and fibronectin was encouraging.17
Trombelli et al.18 carried out complete root coverage of denuded root surface using expanded polytetrafluoroethylene
membrane in conjunction with tetracycline root conditioning
and fibrin-fibronectin glue application. Results showed the
disappearance of the anatomic defect and an increase in the
amount of keratinized gingiva.
Dean et al.19 determined the migrational behavior of fibroblasts, which is critical for the maintenance and healing of
the periodontium. The purpose of this study was to determine, in vitro, the differences found in gingival fibroblast
migration on the following substrates: fibronectin, laminin,
bovine serum albumin, or plastic. The results showed that
cell migration was enhanced on fibronectin substrates.
An in vitro study was conducted to determine the binding of
fibronectin from three different sources, that is endogenous
EDTA-plasma, endogenous serum and exogenous commercial purified human fibronectin in PBS buffer, to demineralized and non-demineralized root powder.20
The preliminary data suggest that additional plasma and
serum factors may facilitate the binding of fibronectin to
root powder. High levels of in fibronectin purified human
fibronectin in blood do not necessarily indicate that fibronectin is available for binding to the root surface during periodontal surgery.20
Another study was conducted to investigate the presence
and distribution of fibronectin in normal human cementum
and determined whether its distribution is altered in periodontitis. Changes in cementum due to periodontitis include
changes in the distribution and morphology of fibronectin.
These changes may influence the ability for regeneration
and connective tissue attachment onto periodontally affected
root surfaces.21
However, in most of the studies on fibronectin, no stastistically significant differences were seen, indicating unpredictable role of fibronectin in regeneration.
CONCLUSION
Within the limitations of this review, it is possible to conclude that the application of fibronectin as a root biomodification provides minimal clinical benefit with respect to gain
in attachment levels or reduction in probing pocket depths.
Thus, its role in regeneration is still unpredictable and contoversial.
Therefore further studies are needed to ascertain the positive
effect of fibronectin as a root biomodification agents on regeneration in larger sample size.
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