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ABSTRACT

Aim of the study. To investigate the correlation between occlusal trauma caused by occlusal discrepancies during
the eccentric movements of the mandible and the type of guidance, loss of attachment, and non-carious lesions.
Materials and methods. The study involved 45 subjects aged between 25 and 70 years, each presenting with at
least two non-carious lesions. Comprehensive odontal, occlusal, and periodontal evaluations were carried out. The
odontal assessment identified the location and dimensions of the abfractions. The attachment loss was measured
during the periodontal examination, while the occlusal examination allowed the detection of premature contacts
and interferences in the teeth with abfractions in the excursion movements of the mandible. A series of parameters
were analyzed such as the location and size of abfractions, the amount of attachment loss, occlusal discrepancies
in the teeth included in the study, the type of guidance and the patient’s age. Correlations between the values
obtained in determining these parameters were performed by using Student test (T) 2-tailed and the mathematical
regression lines. Results. Abfractions were observed most frequently in group guidance (50%), followed by
canine guidance (31%) and anterior guidance (19%). Posterior teeth with active interferences during laterality
movements exhibited a mean attachment loss of 0.88 mm (p < 0.01). Teeth with premature contacts showed a
mean attachment loss of 0.60 mm (p < 0.01). Additionally, anterior teeth with premature contacts active during
propulsion demonstrated a mean attachment loss of 1.24 mm (p < 0.01).. Conclusions The findings highlight a
significant association between occlusal discrepancies and progressive attachment loss, underscoring the
importance of precise occlusal adjustments in preserving periodontal health and preventing structural tooth
damage. This pivotal connection emphasizes the need for a multidisciplinary approach to early diagnosis and
management, advancing both clinical practice and patient outcomes.

Key words: abfraction, attachment loss, occlusal guidance, premature contact, occlusal interference, mandibular
movement, periodontal health

INTRODUCTION degradation, friction and dental flexion are

Non-carious lesions, consisting of loss of among the factors involved in the initiation

tooth hard structure at the amelo-cementary and progression of the dental erosion, abrasion

junction, have their onset as a slowly and abfraction, which represent distinct

progressing incisures [1]. The etiology of non- variants of non-carious lesions [2-4]. Cervical

carious lesions is complex. Chemical lesions are diagnosed based on a detailed
624
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medical history, visual inspection and tactile
examination.

Abfraction, a term introduced in the
literature by Grippo, was defined as a loss of
hard  dental substance, caused by
biomechanical loading forces that lead to
bending and loss of enamel and dentin at a
distance from the point of application [2].
Typically, abfraction type lesions are
described as cuneiform defects, taking the
form of sharp angles, being well-expressed
and with possible expansion below the
subgingivally [4].

The size and depth of these injuries
increase with age, as does the number of
injuries, meaning that the oral environment
through its local factors plays a significant role
in the evolution of these lesions [5].
Moreover, cuneiform defects are more
common than those with round appearance and
these defects are more often located on the
front/anterior teeth and premolars, on the
buccal surface. These lesions were also
observed on the oral surface at a rate of 2% [6].
The literature provides much data on the
occlusal etiology of the above-described
lesions, specifying that lateral occlusal forces
may have arole in causing the lesions and may
be the dominant factor in their progression [7].
It has been observed that the direction of the
lateral force dictates the position of the lesion,
while the size of the lesion is associated with
the strength and duration of the force.

During eccentric movements, the teeth are
stressed in the horizontal direction and
tensions accumulate in the cervical junction,
causing the dental flexion. Traction forces
arise that break the bonds between
hydroxyapatite crystals within the enamel [8].

To obtain robust evidence about the
involvement of occlusion in the origin of non-
carious lesions and that of the periodontal
disease, increased occlusal forces must be
applied during excursive movements at the
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occlusal surface level [9-11]. When the tooth
contact is applied at a slope, the resultant force
is not directed along the longitudinal axis, and
a horizontal component appears which tends to
cause tilting. The vertical forces resulting from
tooth contact are well tolerated by the
periodontal ligament, but horizontal forces
cannot be efficiently dissipated, thus an
increase in the pathological effects on the tooth
and tissues being present [12].

Periodontal disease represents a major
factor for tooth loss, with significant
implications for both oral and general health
[13]. Ensuring a proper balance between
occlusion and periodontal structures is critical
for maintaining the overall health of the
stomatognathic system. Notably, an increase
in occlusal interferences in the premolars and
molars during lateral and anterior guidance can
influence both the occurrence and severity of
gingival recession [14]. Kern and Vagner
reported that practitioners should consider
occlusal trauma as a co-factor with arole in the
progression of attachment loss [15]. It was
shown that the occlusal trauma is responsible
for the loss of attachment as a result of
excessive occlusal forces, acting on a tooth of
normal periodontal height [16].

Glickman [17] noted that the teeth showing
occlusal trauma seemed to present a different
progression of periodontal tissue loss, as
opposed to those which did not undergo
occlusal trauma. He also stated that the sites
exposed to abnormal occlusal forces would
develop angular bone defects and bone
pockets. Waerhung [18], however, rejected the
hypothesis that occlusal trauma played a role
in the gum lesion progression, the connective
attachment loss and the bone resorption around
the tooth being the exclusive result of
inflammatory lesions associated with the
subgingival plaque.

Thus, studies have demonstrated that both
interference and premature contacts represent
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a risk factor for both the non-carious lesion
initiation and the progression of the
periodontal disease.

The aim of this study was to correlate the
occlusal trauma caused by the interferences
and premature contacts during eccentric
movements with the type of guidance, the loss
of attachment and, last but not least, with non-
carious lesions.

MATERIALS AND METHODS

This study adhered to the ethical guidelines
of the 'Tuliu Hatieganu' University of Medicine
and Pharmacy, as well as the principles
outlined in the Helsinki Declaration of 1975,
as revised in 2008.

A total of 45 subjects, aged between 25 and
70 years, participated effectively in the study.
All participants in this study provided written
informed consent, ensuring their voluntary and
anonymous participation. Anonymity was
strictly maintained throughout the study, and
participants did not receive any financial
compensation for their involvement. The
subjects included in the study were patients
seeking  prosthetic  treatments at the
Prosthodontics Clinic of the Faculty of Dental
Medicine, "Tuliu Hatieganu" University of
Medicine and Pharmacy in Cluj-Napoca,
between October 1, 2023, and October 1,
2024,

Following
established:

Inclusion Criteria:

1. Teeth with cervical non-carious lesions.

2. Teeth with antagonistic pairs, free from
mobility or coronal restorations.

3. A minimum of two non-carious cervical
lesions per dentition, each with a depth of at
least 1 mm. The periodontal examination
involved measuring attachment loss using a
periodontal probe at six points (mesial-,
central-, distal-buccal, and mesial-, central-,
distal-oral) for each tooth included in the

eligibility  criteria  were
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study.

The occlusal examination focused on
detecting premature contacts and interferences
in the teeth with abfractions during mandibular
excursion movements. Dynamic occlusal
analysis was conducted by guiding the
mandibular movement in both protrusion and
lateral directions, starting from the maximum
intercuspation position. Contact points were
recorded using Bausch (Bausch Company,
Solingen, Germany) 40-micron joint paper.

Based on the recorded data, various
correlations were established, considering
factors such as the location and size of the
abfractions, the degree of attachment loss, the
presence of occlusal discrepancies in the teeth
involved, as well as the type of occlusal
guidance and the patients' age.

Statistical analysis was performed using
IBM SPSS Statistics 28. The data were
analyzed using the two-tailed Student’s t-test
to compare means between groups, and
bivariate regression analysis was conducted to
examine the relationships between the
measured parameters.

RESULTS AND DISCUSSIONS

100 teeth were included in this study.
Descriptive analysis methods were employed,
aggregating all the measurements obtained
during the study.

The abfractions were primarily located on
the buccal surface in the cervical third of the
crown. The average size of the lesions,
resulting from the loss of hard dental tissue,
varied across the different types of occlusal
guidance: 2.02 mm for canine guidance, 2.33
mm for group guidance, and 0.87 mm for
anterior guidance. Notably, the largest losses
of hard tooth tissue were observed in the group
guidance.

In terms of dental topography, the most
affected teeth were 4.4, followed by 4.5, 3.4,
and 3.5, as illustrated in the graph below (Fig.
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Figure 1. Frequency of abfractions in certain teeth

Based on the type of tooth guidance, it was
observed that non-carious lesions mostly
appeared in the teeth that were part of the
that took part in the protrusion movement
(19%).

Out of the 100 examined teeth, the
majority presented premature contacts which
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group guidance (50%), followed by the

laterally active teeth that were part of the

canine guidance (31%) and in the front teeth
were active in the lateral movement. Also, the
concurrent presence of both premature
contacts and active interference in the lateral
movement was observed (Table 1).
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Table 1 Frequency and percentage of
occlusal discrepancies in the teeth with
abfractions

. Valid Cumulative
Occlusal Discrepancy Frequency Percent

Percent Percent
API 3 3.2 7.1 7.1
APPC 3.2 7.1 14.3
ALI 3.2 7.1 214
ALPC 18 18.9 42.9 64.3
ALI+ALPC 12 12.6 28.6 92.9
API+APPC 2 21 4.8 97.6
ALPC+PLI+PLPC 1.1 2.4 100.0
Total 42 44.2 100.0
System 53 55.8
Total 95 100.0

Abbreviation list - Table 1 and 5:

API — active propulsive interference;

APPC — active propulsive premature
contact;

ALLI — active laterotrusive interference;

ALPC - active laterotrusive premature
contact ;

PLI - passive laterotrusive interference;

PLPC - passive laterotrusive premature
contact.

The analysis of the correlations between
the different variables involved in the study
(e.g. between the loss of attachment, type of
guidance and age of the patient) was achieved
in statistical terms, using the Student 2-tailed
test. The strength values of
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the test, p, in all the situations researched and
the correlation coefficients, R are presented
in Table 2. Also, the evolution of the
attachment loss was estimated by
mathematical regression.

Following the measurements made in the
six points, an average was calculated of the
losses of attachment dependent on the
eccentric movements in which the tooth was
involved. Thus, a greater loss of attachment
was observed in the group guidance teeth
compared to those in the canine or anterior
guidance (see Table 3).
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Table 2. The correlation coefficient and the strength of the test in the vestibular and oral points,
depending on the guidance

Canine Lateral Guid Anterior
Place Attachement Guidence ateral LLuldence Guidence
Los

p R p R p R
AlossMV <001 73.7% <0.01 69.6% <0.01 83.1%
AuossCV <001 53.7% No No <001 88.1%
correlation correlation

AlossDV <0.01 83.9% <0.01 49.1% <0.01 90.7%
AlossMO <0.01 85.5% =0.049 28.5% <0.01 78.6%
AlossCO <0.01 84.3% <0.01 46% <0.01 857%
AlossDO <001 88% =0.004 41.2% <0.01 84.8%

Table 3. Averages of attachment losses in the selected points of the interfering teeth in relation
to the type of guidance

Place Attachement

Canine Guidance

Lateral Guidance

Anterior Guidance

Los
AjossMV 2.1458 2.4375 0.7292
AjossCV 2.6458 2.9792 1.0833
AiossDV 1.8333 2.3750 0.7708
AjossMO 1.7292 2.0729 0.8125
AissCO 1.9583 2.0833 0.9792
AiossDO 1.7917 2.0208 0.8333

Abbreviation list - Table 2 and 3:

AisssMV-attachment loss mesial-buccal
AlossCV-attachment loss central-buccal
A 10ssDV-attachment loss distal-buccal
AlssMO-attachment loss mesial-oral
AlossCO-attachment loss central-oral
AiossDO-attachment loss distal-oral
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It should be noted that, regardless of the
point where the measurement was taken, the
teeth in the canine guidance had a smaller
average loss than those in the group guidance,
but significantly higher than those in the
protrusion. Within the group guidance, the
greatest loss of attachment occurred in the
central-vestibular point, which coincided in
most cases with the clinical findings.
Moreover, within the group guidance, the
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amount of attachment losses on the vestibular
side was greater than on the oral side. Even in
the canine and anterior guidance, where
attachment losses were lower, it was found that
the attachment loss was increased in the same
central-vestibular point.

A dependent relationship between age and
attachment loss, influenced by the type of

occlusal guidance, was determined based on
regression lines. A progressive increase in
attachment loss was observed with advancing
age (calculated at one-year intervals) in cases
of canine and anterior guidance. However, no
such correlation was identified for group
guidance (Table 4).

Table 4. Attachment loss of the teeth involved in the canine and anterior guidance at a one year
interval

Place Attachment Loss

Canine Guidence

Anterior Guidance

AissMV 0.042 mm 0.043 mm
AiossCV 0,042 mm 0.067 mm
AuossCD 0.05 mm 0.048 mm
AiossMO 0.053 mm 0.047 mm
AiossCO 0.058 mm 0.059 mm
AiossDO 0.056 mm 0.05 mm

The findings indicate that anterior teeth
exhibited greater attachment loss compared to
those involved in canine guidance. Posterior
teeth with interferences active during laterality
movements demonstrated an attachment loss
of 0.88 mm (p < 0.01). Teeth with premature
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contacts showed a loss of 0.60 mm (p < 0.01),
while anterior teeth with active premature
contacts presented the highest attachment loss
of 1.24 mm (p < 0.1). These results were
determined using the Student’s t-test and
regression analysis (Table 5).
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Table 5. Attachment loss in the teeth with occlusal discrepancies

Occlusal

Discrepancy P R Attachement Loss (mm)
ALPC P<0.01 96.1% 0.60
ALI P<0.01 92.4% 0.88
ALI+ALPC P<0.01 94.5% 0.91
APPC P<0.01 94.6% 1.20

integrity of the

The main findings of this study align with
previous research [19 - 21] demonstrating that
abfractions occur as a consequence of
excessive forces, premature contacts, and
interferences. Specifically, 28.6% of the teeth
examined in this study exhibited both active
premature contacts and active interferences
during laterotrusive movements, while 42.9%
of teeth showed active laterotrusive premature
contacts. These results support the hypothesis
that horizontal stresses contribute to cervical
tension and tooth flexion, consistent with
earlier studies [22-24].

For instance, Rees utilized finite element
analysis to examine a lower premolar under a
point force of 500 N applied to the occlusal
surface. His findings revealed that vertical
occlusal forces generated approximately 50
MPa of tension, whereas oblique forces
produced 250 MPa in the cervical region—
exceeding the threshold for enamel fracture
[26, 27]. This highlights the significant impact
of vertical forces on tooth integrity. Similarly,
during root canal preparation, vertical forces
applied through the endodontic file also
generate stress and strain in the root canal
dentin. These forces can lead to deformations
in the root structure, and if excessive, may
result in microcracks and eventually fractures
in the dentin [28]. Both the occlusal loading,
as well as the forces applied during root canal
shaping or emphasize the critical role of
vertical stress in compromising the structural
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tooth, potentially leading to fractures in both
the enamel and the root dentin.

Similarly, Nohl et al. used planar
transducers on cervical and buccal surfaces to
measure stress under axial and lateral forces.
Their study showed that forces mimicking
laterotrusive movements induced significantly
greater cervical stress compared to axial
loading [29]. These oblique forces, acting
outside the tooth’s longitudinal axis, caused
torsional stress in the cervical region,
potentially leading to the breakdown of the
enamel’s crystalline structure [28, 29].

Tooth tissue loss is influenced by the
magnitude, duration, direction, frequency, and
location of applied forces. Previous research
has identified premolars as being most
susceptible to cervical stress, findings
corroborated by the current study, which
recorded the highest prevalence of abfractions
in lower premolars, particularly the second
premolar.

The relationship  between  occlusal
discrepancies and non-carious cervical lesions
has been debated. Some studies [12, 30]
suggest that cervical stress contributes to
lesion formation, while others [15, 31-33]
refute occlusion’s role in their progression. In
this study, analysis of occlusal guidance
revealed that most affected teeth were
associated with group guidance. This
observation is consistent with Miller et al.’s
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research, which reported that 95% of patients
with abfractions exhibited group guidance,
with 73% of those cases occurring in the active
side during laterality [34]. Further studies
confirm that abfractions are six times more
frequent in patients with group guidance
compared to canine guidance [35, 36].

Group guidance is particularly detrimental
because the teeth on the active side remain in
contact during laterotrusion, whereas canine
guidance prevents premolars and molars from
contacting during this movement. The canine,
due to its robust root structure, volume, and
dense alveolar bone support, is better suited to
absorb and dissipate horizontal forces while
ensuring posterior disocclusion [26].

The study also explored the correlation
between premature contacts, interferences in
eccentric movements, and attachment loss. A
significant association was identified between
attachment loss, occlusal discrepancies, and
the type of guidance [37]. Notably, premature
contacts and interferences were linked to
increased probing depths. Harrel and Nunn
reported that teeth with unresolved occlusal
discrepancies experienced an annual probing
depth increase of 0.066 mm compared to teeth
where adjustments were performed [38-41].

In this study, probing depths at six
reference points demonstrated age-related
attachment loss in cases of canine and anterior
guidance. However, group guidance was not
influenced by age; instead, attachment loss in
these cases was directly related to occlusal
contact intensity.

Reinhardt's work further supports the
association between premature contacts and
probing depth. For instance, premature
contacts in retruded contact position (RC)
were associated with a depth of 0.89 mm,
posterior protrusive contacts with 0.51 mm,
are susceptible to abfractions due to significant
stress concentrations under occlusal loading
and vertical misalignments. These teeth
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and balancing-side contacts with 1.01 mm
[36]. Similarly, this study observed posterior
teeth with active interferences in laterotrusive
movements experiencing attachment losses of
0.88 mm, while teeth with premature contacts
had losses of 0.60 mm. Teeth with both
premature contacts and active interferences
had the highest losses.

The data suggest that combined premature
contacts and interferences  exacerbate
attachment loss compared to isolated occlusal
discrepancies. A cross-sectional study has also
reported that the severity of attachment loss
correlates with the number of active and
passive premature contacts [41].

Burgett et al. highlighted the benefits of
occlusal adjustments, reporting a 0.4 mm
reduction in mean probing depth over six years
in patients receiving occlusal adjustments
compared to those without [43]. These
findings align with the current study, where
anterior teeth with premature contacts during
protrusion exhibited the highest attachment
losses. Occlusal adjustment, in conjunction
with periodontal therapy, has been shown to
improve patient comfort and functional
outcomes [44].

Nonetheless our study has several
limitations. It was conducted in a single
clinical setting, limiting generalizability.
Baseline data on initial gingival attachment
levels were unavailable.  Furthermore,
selective grinding was not performed, which
could have provided additional insights into
the effects of occlusal adjustment on
attachment loss.

CONCLUSIONS

1. Vulnerability of mandibular second
premolars: The second premolars were found
to be particularly

showed higher rates of enamel damage,
highlighting the need for focused preventive
measures in these areas.
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2. Abfraction risk based on dental
topography: The study identified a clear
pattern in the dental topography, with
premolars in the fourth quadrant being the
most affected by abfractions, followed by
premolars in the third quadrant. This finding
underscores the importance of considering the
positioning of these teeth when assessing the
risk of abfractions.

3. Impact of occlusal discrepancies:
Vertical occlusal interferences were strongly
linked to the development of abfractions,
especially in the second premolars.
Misalignments and premature contacts create
concentrated stress that contributes to enamel
wear and the formation of abfraction lesions.
4. Age and occlusal factors in attachment
loss: Attachment loss due to abfractions was
found to increase with age, particularly in teeth
involved in anterior and canine guidance.

However, for teeth in group guidance,
attachment loss was more closely associated
with the presence of occlusal discrepancies,
rather than age, indicating the critical role of

occlusal factors in the progression of
abfractions.
5. Impact of guidance type on regional

variations in attachment loss: Anterior teeth
exhibit greater attachment loss compared to
teeth involved in canine guidance, suggesting
their heightened vulnerability.

6. Correlation between interferences and
attachment loss: The findings of this study
highlight the correlation between occlusal
interferences, premature contacts, and both
abfraction formation and increased attachment
loss. This suggests that addressing occlusal
discrepancies is essential in preventing both
enamel damage and further periodontal
degradation.
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