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ABSTRACT: Occlusal force which goes beyond
the adaptive capacity of our periodontium causes
injury to periodontal structures and the resultant
trauma is called trauma from occlusion (TFO).
Several schools of thoughts are there, some do not
consider TFO as an etiological factor while others
consider it as a cofactor for the occurrence of
periodontal diseases. This narrative review
determines the effects of occlusal trauma and
excessive occlusal forces on the periodontium,
including the initiation and progression of
periodontitis, its historical background, etiological
factors, relevant terminologies, signs and
symptoms, and advanced diagnostic methods.
Keywords - Trauma from Occlusion, Occlusal
Trauma, Excessive Occlusal Forces

I. INTRODUCTION

The study of the relationship of occlusion
to periodontal disease has long been one of the
great mysteries of dentistry. It is generally accepted
that plaque is the primary cause for the initiation
and progression of periodontal disease.Occlusion
effects are often listed among these modifying
factors.'The dependence of the periodontal tissues
on the trophic stimulation from occlusal forces in
periodontal health makes occlusion a critical
environmental factor. So, occlusion and local
factors, may act independently or together in the
pathogenesis of periodontal disease.> Thus, an
understanding of the principles of occlusion and its
relationship to oral health and disease is necessary.

Occlusion derived from latin word
occlusion i.e., ‘oc’ up and ‘clusion’ means closing.

Edward angle in1899 defines static concept of
occlusion. This concept mainly told us about the
occlusion means only how the max and mand teeth
are coming in contact with each other.Occlusion is
the normal relations of inclined planes of the teeth
when the jaws are closed.While in 1930 factual
period, dynamic conceptof occlusion came which
stated Dynamic biological relationship of all
components of the masticatory system to the
contacting surfaces of the teeth in function and
dysfunction i.e., integrated function of jaw muscles,
TMJ and teeth.?

Criteria for optimum functional occlusion
a. Optimum orthopedically stable joint position
b. Optimum functional tooth position
c. Direction of force placed on the teeth
d. Amount of force placed on the teeth

It was believed for many years that trauma
from occlusion was a primary etiological factor in
periodontal disease and that; if it was present,
periodontal disease would surely occur. Stillman
and mMcCall defined traumatic occlusion as "an
abnormal occlusal stress which is capable of
producing or has produced an injury to the
periodontium." Changing the direction of occlusion
forces causes a reorientation of stresses and strains
within the periodontium.? Excessive occlusion
forces may disrupt the function of masticatory
musculature, injury of the tempromandibular joint
or produce excessive tooth wear, but the term
trauma from occlusion generally refers to injury in
the periodontium.* So various authors described it
as—

AUTHORS DEFINATION

Stillman (1917)°

Trauma from occlusion as a condition where injury results to the
supporting structures of the teeth by the act of bringing the jaws into a
closed position.

WHO (1978)°

Defined it as damage in the periodontium caused by stress on the teeth
produced directly or indirectly by the teeth of the opposing jaw.

Glickman (1974)’

As the injury that results when the occlusal forces exceed the adaptive
capacity of the tissues.

Lindhe,
Ericsson (1978)®

Nyman,

“Pathologic alteration or adaptive changes which develop in the
periodontium as a result of undue forces produced by masticatory
muscles”.

“Glossary
periodontics
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of
terms”

“Occlusion trauma and defined it as “An injury to the attachment
apparatus as a result of excessive occlusion forces”.
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American Academy of
Periodontology (2001)

It is, however, important to understand
that symptoms of trauma from occlusion may
develop only in situations when the magnitude of
the load elicited by occlusion is so high that the
periodontium around the exposed tooth cannot
properly withstand and distribute the resulting force
with unaltered position and stability of the tooth
involved. This means that in cases of severely
reduced height of the periodontium even
comparatively small forces may produce trauma or
adaptive changes in the periodontium.®

Trauma from occlusion results in non-
inflammatory changes in the tissue of the
periodontal attachment apparatus. Forces of
pressure and tension elicit different cellular
responses within the periodontium. Pressure results
in the resorption of bone and occasionally
cementum, necrosis of periodontal fibers,
haemorrhage and thrombosis of vessels. Tension in
the absence of inflammation promotes the
deposition of bone and sometimes cementum. It
also causes various changes in the periodontal
fibres.®

Stallard points out that the arterial blood
supply for the periodontal ligament is derived from
the alveolar bone.’®™ This segmental arrangement
tend to limit the spread of vascular destruction.
Tissue damage resulting from traumatic forces can
be localized within the periodontal ligament and
alveolar bone. When the forces are withdrawn, the
ligament and bone will either repair or regenerate,
or both without the formation of periodontal
pockets. ™

When  periodontitis is present in
combination with occlusion trauma, initial therapy
should attempt to resolve the inflammatory
condition.”® Glickman believed that if trauma from
occlusion contribute to the evolution of periodontal
disease, occlusion adjustments be considered an
appropriate therapeutic modality of periodontal
treatment.”* He believed that occlusion
equilibration should yield normal, functional
interdental relations among teeth, which must be
able to maintain a healthy periodontium that does
not destroy itself in function.

I1. HISTORICAL STUDIES

For more than a century, clinicians have
postulated that a relationship existed between
occlusion forces and the progression of periodontal
diseases.

Karolyi,® in the early 20™ century, was one
of the first to publish on the relationship of occlusal

to periodontal disease. He indicated that teeth
undergoing excessive occlusal stress seemed to
have more periodontal destruction than teeth not
experiencing occlusal stress.

In the early 20" century, Stillman, one of
the early pioneers of periodontal therapy presented
the proposition that excessive occlusal stress was
the cause of periodontal disease. Stillman indicated
that to treat periodontal disease successfully, the
clinician must control occlusal forces.>*Stillman’s
comments led to several studies aimed at
determining whether occlusion did or did not play a
causative role in periodontal disease.'®*"These
studies failed to produces conclusive results, and
the controversy continued.

In the 1940s, Weinmann®® published one
of the first studies to evaluate the relationship of
occlusion and periodontal disease at a cellular
level. On the basis of his observations of human
autopsy material, he felt that periodontal disease
was related to progression of an inflammatory
process that begin from the gingival attachment and
spread into the surrounding bone, following the
course of blood vessels.

Glickman (1965, 1967)° claimed that the
pathway of spread of a plaque associated gingival
lesion can be changed if forces of an abnormal
magnitude are acting on teeth harboring
subgingival plaque. This implies that the
progressive tissue destruction of periodontium at a
traumatized tooth will be different from that
characterizing a non-traumatized tooth. Instead of
an even destruction of the periodontium and
alveolar bone (suprabony pockets and horizontal
bone loss), which according to Glickman occurs at
sites with uncomplicated plaque-associated lesion,
sites which are also exposed to abnormal occlusal
force will develop angular bony defect and
infrabony pocket.

The periodontal structures are divided into two
zones: (Fig-1)

A) Zone of irritation

B) Zone of co-destruction

A. ZONE OF IRRITATION: This consists of
marginal gingiva and interdental gingival
papillae and is bound by the gingival fibers.
Local irritants stimulate inflammation in this
zone. Degeneration and necrosis of gingival
connective tissue, epithelial ulceration and
suppuration are its most severe destructive
effect. This progression results in even
(horizontal) bone destruction.®
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B. ZONE OF CO-DESTRUCTION: This
includes periodontal ligament, the root

cementum and alveolar bone. It is demarcated
coronally by transseptal (interdental and
dentoalveolar) collagen fiber bundles. (Fig-2)

'

Fig. 1 Schematic drawing of Zone of irritation and the Zone of Co- destruction according to Glickman

Fig. 2 The inflammatory lesion in the Zone of irritation can, in teeth not subjected to trauma, propagate into the
alveolar bone (open arrow), While in teeth also subjected to trauma from occlusion, the inflammatory infiltrate
spreads directly into periodontal ligament (filled arrow)

The spread of inflammation may occur
directly into periodontal ligament from zone of
irritation leading to development of angular bony
defect.” %

Then Glickman and Smulow (1969)
experimented by applying excessive occlusion
forces combined with inflammation severe enough
to involve the periodontal tissue, the fluid &
cellular exudates followed the least resistant
pathway. They suggested that excessive occlusion
forces changed the pathways of spread of
inflammation, i.e. extending directly to periodontal
ligament, leading to angular resorption of alveolar
bone and infrabony pocket formation.™ %

In 1979, Waerhaug,?® again evaluated
human autopsy material and felt that there was no
evidence that occlusal forces played any role in

periodontal destruction. He indicated that no
differences in disease progression could be detected
between teeth that were undergoing occlusion
trauma and teeth that were not. Waerhaug found no
evidence for Glickman and Smulow’s “Altered
pathway of destruction” and indicated that all
inflammation and bone loss were associated with
the presence of bacterial plaque. Waerhaug showed
evidence that bacterial plaque was always present
in close proximity to site of periodontal destruction
(Fig-3). He also indicated that there was no
evidence of the changes purported to be present in
the altered pathway of destruction caused by
occlusion trauma. Waerhaug conclusion was that
occlusal trauma played no part in periodontal
destruction and plaque —related inflammation was
the only periodontal disease.
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Fig-3:Microphotographs illustrating two interproximal areas with angular bony defects. “—” denotes a tooth not
subjected and “+” denotes a tooth subjected to trauma from occlusion. In categories “—” and “+” the distance
between the apical cells of the junctional epithelium and the supporting alveolar bone is about 1-1.5 mm, and

the distance between the apical extension of plaque and the apical cells of the junctional epithelium about 1 mm.

Animal Research

The most significant animal studies were
performed in the 1970s by two research group, one
at Eastman dental centre in Rochester, New York
by Polson et al*?®:they found that occlusal forces
trauma did not induce progressive periodontal
tissue destruction under that condition.?” and the
other at the university of Gothenburg in Sweden By
Lindhe et al®®**and they often are referred to as the
American and the Scandinavian occlusal studies,
respectively ; Working with Beagles doges, they
observed that experimentally induced trauma from
occlusion (jiggling forces) did not result in loss of
connective attachment or the formation of
periodontal pockets in animals with normal gingiva
or even in animals with marginal gingivitis,
occlusal trauma resulted in induction of increased
tooth mobility and increased tooth mobility and an
increased rate of tissue destruction in periodontium
as well as angular osseous defects and infrabony
pockets®®. Both evaluated the effect of occlusal
trauma and gingival inflammation in animals.

Human Studies
One study evaluated teeth with balancing
contacts in relation to teeth without balancing

contacts. Teeth with non-working contacts showed
greater periodontal destruction and pocket depth.®
Another similar study showed no difference
between the two groups.*

A study by Fleszar et al in 1980 reported

the influence of tooth mobility on healing after
periodontal therapy, which includes both root
debridement and occlusal adjustment.®In another
study, however, Burgett et al studied the effect of
occlusal adjustment in treatment of periodontitis;
observed an average 0.5 mm more probing
attachment gain in patients who received combined
treatment (root debridement, flap surgery and
comprehensive occlusal therapy) than patients in
whom occlusal adjustment was not done.*
As part of a large study on prognosis, McGuire and
Nunn®?® reviewed the change in prognosis and in
the number of teeth lost by patients with
periodontal disease who had parafunctional habits.
In patients with parafunctional habits that had not
been treated with an occlusal appliance, there was
no improvement in the prognosis despite
periodontal therapy.

The consensus of the 1996 world
workshop in periodontics indicated that there was
inadequate information to determine whether a
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relationship exists between occlusion and the
progression of periodontal disease.*’The 1999
consensus  report on  periodontal  disease
classification agreed that occlusal trauma
represented injury resulting in tissue changes
within the attachment apparatus as a result of
occlusal forces. This report also agreed that
excessive occlusal forces alone do not initiate
plaque induced gingival disease or loss of
connective tissue associated with periodontitis.®

Nunn and Harrel (2001)* evaluated the
relationship between occlusal discrepancies and
periodontal disease.They concluded that there is
strong association between occlusion discrepancies
and various clinical parameters indicative of
periodontal disease.

Harrel and Nunn (2001)*studied the
association between occlusal forces and gingival
recession. They did not find any statistically
significant  relationship ~ between  occlusal
discrepancies and gingival recession. They
evaluated the increase or decrease in the width of
gingiva to determine if occlusal discrepancies
contributed to decrease in the width of gingival
tissue consistent with recession.

I1l. CLASSIFICATIONS

Box classification*
A. Physiologic occlusion:

it as a condition in which the occlusion are
in a state of equilibrium and they do not and cannot
change the normal relationship existing between
the tooth and its supporting structures. In this, the
occlusal pressure against the tooth is balanced by
the resistance of periodontal tissues.

B. Traumatic occlusion:

The damage produced in the periodontium is due to

the overstress produced by the occlusion.

I1. Glickman Classification

A) Depending on the duration of cause:

a) Acute Trauma from Occlusion: It results from
an abrupt change in the occlusal force such as
that produced by biting on a hard object. In
addition, restorations and prosthesis that
interfere with or alter the direction of occlusal
forces on the teeth may induce acute trauma.

b) Chronic Trauma from Occlusion:It may be
produced by gradual changes like tooth wear,
drift, extrusion or parafunctional habits like
bruxism or clenching.

B) Depending on the nature of cause: (Fig-4)

a) Primary Trauma from Occlusion:

»  Criteria are

o Periodontium is previously healthy

o Trauma from occlusion is considered as the
prime etiologic factor.

o The only local alteration to which the tooth is
subjected is from occlusion.

» Causes are

o High fillings

o A prosthesis that creates excessive forces on
abutments and antagonists.

o Drift / extrusion of teeth into the place of
missing but unreplaced teeth.

o Orthodontic movement of teeth into
functionally unacceptable positions.

> Effects are

o No change in the level of connective tissue
attachment.

o Noinitiation of pocket formation.

o The reason for this is that the supracrestal
gingival fibers are not affected and therefore
prevent the apical migration of epithelium.

b) Secondary Trauma from Occlusion

» Criteria are

o Adaptive capacity of the periodontium to
withstand occlusal forces is impaired

o Periodontium becomes vulnerable to injury
and previously well tolerated occlusal forces
become traumatic.

o Trauma from occlusion is considered a
secondary cause of periodontal destruction.

» Causes are

o Alveolar bone loss due to marginal
inflammation  reduces the  periodontal
attachment area. This increases the burden on
the remaining tissues.

o Systemic disorders may reduce tissue
resistance and the forces previously tolerable
may become excessive.
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Fig-5: Radiographic Features of TFO

Signs and Symptoms:

These indicators of trauma from occlusion may

include one or more of the following.*

1) Mobility (progressive)

2) Fremitus

3) Wear facets in the presence of other clinical
indicators

4) Occlusal prematurity/discrepancies

5) Pain on chewing or percussion

6) Tooth migration

7) Chipped or fractured tooth (teeth)

8) Thermal sensitivity

Radiographic (Fig-5)

1) Widened PDL space

2) Bone loss (furcation; vertical; circumferential)

3) Root resorption

JIGGLING-TYPE TRAUMA

Jiggling forces are the forces which are
produced by multi-direction displacement of a
tooth in alternating buccolingual or mesiodistal
directions.® The tissue reactions in the periodontal
ligament provoked by the combined pressure and
tension forces were found to be similar, however,
to those reported for the pressure zone at
orthodontically moved teeth, with one difference
that the periodontal ligament space at jiggling
gradually increased in width on both sides of the
tooth.

Histologic features

These changes may include
widening/compression of the periodontal ligament,
bone remodelling (resorption/ repair),
hyalinization-necrosis, increased cellularity,
vascular dilatation/permeability, thrombosis, root
resorption, and cemental tears.

STAGES OF TISSUE RESPONSE

Tissue response occurs in three stages*:
injury, repair and adaptive remodelling of the
periodontium.
STAGE I: INJURY

Tissue injury is produced by excessive
occlusal forces. The body then attempts to repair
the injury and restore the periodontium. This can
occur if the forces are diminished or if the tooth
drifts away from them. If the offending force is
chronic, the periodontium is remodeled to cushion
the effect.

STAGE II;: REPAIR

Repair is constantly occurring in normal
periodontium and trauma from occlusion stimulates
increased reparative activity. The damaged tissues
are removed, and new connective tissue cells and
fibers, bone and cementum are formed in an
attempt to restore the injured periodontium. Forces
remain traumatic as long as the damage produced
exceeds the reparative capacity of the tissues.

DOI: 10.35629/5252-0303612621
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Bone formation occurs as a part of the
reparative process in trauma from occlusion, but
because of its location is significance may extend
beyond that of restoring injured tissue. The term
"buttressing bone formation." Buttressing bone
formation occurs centrally and peripherally. When
it occurs centrally, within the jaw, it is located
along the endosteal surfaces of the trabeculae and
does not alter the gross morphology of bone. When
buttressing bone formation occurs peripherally, on
the external surface, it may produce a bulbous
contour in the buccal or lingual plate or a

Diagnosis

Patient history Screening

examination of
™I

and current
condition

Assessment of tooth mobility constitutes a basic
part of the comprehensive  periodontal
examination.”* The mobility status of the dentition
has traditionally been evaluated by

Intraoral
evaluation of
occlusion

pronounced ridge at the cervical bone margin
referred to as "lipping".

STAGE II: ADAPTIVE
REMODELLING OF THE PERIODONTIUM

If the repair process cannot keep pace with
the destruction caused by the occlusion, the
periodontium is remodelled in an effort to create a
structural relationship in which the forces are no
longer injurious to the tissues. The result is the
thickened periodontal ligament, which is funnel
shaped at the crest and angular defects in the bone
with no pocket formation. The involved teeth
becomes loose.

Treatment
planing

Interpretation

i. Visual assessment* (Fig-6)
ii. Periotest*(Fig-7)
iii. Fremitus*®(Fig-8)
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Fig-6: Assessing mobility using two Instrument handles
Fig-7: Periotest
Fig-8: Fremitus Test

Treatment modalities

The ultimate goal of any dental treatment
should be to provide optimum oral health.*” When
optimum oral health is the goal, diagnosis and
treatment planing can be condensed into two
fundamental objectives:
1. Finding all factors that contribute in any way to
deterioration of oral health.
2. Determining the best method of eliminating each
factor of deterioration.
The goal of periodontal therapy in the treatment of
occlusal traumatism should be to maintain the
periodontium in comfort and function. In order to
achieve this goal a number of treatment
considerations may be considered including one or
more of the following:**
i. Occlusal adjustments
ii. Temporary, provisional or long term
stabilization of mobile teeth with removable or
fixed appliances
iii. Orthodontic tooth movement
iv. Occlusal reconstruction
v. Management of parafunction habits
vi. Extraction of selected teeth

IV. CONCLUSION

Based on the extensive literature survey
the following conclusions can be drawn that
Occlusal trauma does not initiate periodontitis, and
there is weak evidence that it alters the progression
of the disease. There is no credible evidence to
support the existence of abfraction or implicate it as
a cause of gingival recession. Reduction of tooth
mobility may enhance the effect of periodontal
therapy.
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