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Abstract: Background and Objectives: Dental occlusion and gingival recession have been studied over
the past years especially because of the increasing incidence of occlusal interferences in young patients.
The purpose of this pilot study is to investigate any association between occlusal dysfunctions and
gingival recessions. Data on gingival phenotype and previous orthodontic treatment were also
collected to assess any correlation with the presence of gingival recession. Materials and Methods:
Forty systemically healthy subjects, without signs of periodontitis and with gingival recessions, were
included in the study. The following parameters were determined: location and extent of the gingival
recession, gingival phenotype and functional occlusion by means of observing and registering
the occlusal contacts in maximum intercuspation position, protrusive and lateral guidance. Results:
Premolars were mostly affected in cases of working-side interferences during lateral guidance (71.19%
of the affected teeth during left and 75% during right mandibular movements). The chi-squared
exact test applied for the analysis of contingency tables revealed statistically significant associations
between excursive interferences during lateral guidance and anterior guidance and the presence of
gingival recession on the involved group of teeth. Conclusions: The results suggest that most gingival
recessions might be associated with working-side interferences, the highest number of gingival
recessions being associated with active interferences during lateral guidance.

Keywords: lateral guidance; protrusion; gingival recession; malocclusion; occlusal trauma; working-
side interferences

1. Introduction

Gingival recessions are defined as apical displacement of the gingival margin beyond
the cementoenamel junction; they appear either as a response against local irritating factors
(such as biofilm, calculus, oral piercing, etc.) or as incapacity of the gingival mucosa to
adapt to excessive occlusal forces [1]. Often, gingival recessions cannot be associated
with a single etiologic factor, which makes the clinical diagnostic and treatment even more
difficult [2]. Several factors, such as age, oral hygiene, or gingival phenotype, may influence
the incidence and progression of gingival recessions. While a thin gingival phenotype or
insufficient height of the attached gingiva can make the periodontium vulnerable to various
mechanical local injuries, evidence suggests that occlusal trauma may act as a trigger factor
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in cases with a deficient anatomical background (i.e., thin buccal bone, decreased vestibular
depth, aberrant frenulum and muscle position, inconsistent gingival margin and tooth
dimension) [3–5].

Occlusal relationships of maxillary and mandibular arches are of paramount impor-
tance in dentistry. Whether it is a fully dentate patient or a complex situation of complete
mouth rehabilitation, the clinical analysis of dental occlusal requires time and precision, for
both static and dynamic occlusion [6]. Several published studies regarding dental occlusion
are inconsistent in the matter, probably due to the high number of definitions and their
various meanings. The terms we used in this paper are the following: dental occlusion
refers to each static contact between one or more lower teeth with one or more upper
teeth [6]. Maximum intercuspation position (MIP) refers to the occlusal interrelationship
among upper and lower teeth, where there is maximum activity of the muscles and is
determined by the shape and position of teeth, periodontal proprioceptors, muscle memory
and occlusal contacts [7].

Anterior guidance is the dynamic relationship among the lower anterior teeth and the
upper anterior teeth through protrusive excursions. Lateral guidance refers to the dynamic
relationship among lower teeth and upper teeth in lateral excursions; canine guidance
or group function are considered physiologic situations in case of lateral excursions [8].
During lateral excursions, working side refers to the side toward which the movement
is performed, while non-working side/balancing side refers to the side opposite to the
movement. Excursive interferences refer to protrusive interferences, as well as interferences
of the working side; as for the interferences of the non-working side in case of lateral
guidance, they are referred to as balancing interferences [6].

Occlusal trauma refers to injuries determining tissue changes within the attachment
apparatus, including periodontal ligament, supporting alveolar bone and cementum, as
a result of occlusal forces [9,10]. Occlusal trauma may occur on teeth with a normal
periodontium or with reduced periodontal support [9]. Primary occlusal trauma (i.e.,
active or passive interferences, excessive occlusal load) can lead to tooth mobility, tooth
crack, temporomandibular disorders (TMDs) and abfraction of teeth’s hard tissues [11].

Dental occlusion and gingival recessions have been studied over the past years, espe-
cially with an increasing incidence of occlusal interferences in young patients. Moreover,
patient’s expectations regarding pink–white esthetics have increased [10,11]. Abnormal
occlusal forces can determine a major impact on tooth and periodontium to varying degrees
or they do not affect these structures at all due to adaptive capacity of the stomatognathic
system. An important role in the adaptive capacity is played by gingival thickness. A thick
gingival phenotype can postpone or delay the processes, while a thin phenotype associated
with the absence of attached gingiva is considered a risk factor for the development of
gingival recessions [12–14].

Several classifications of gingival recessions are reported in the literature. Cairo’s
classification (2011), based on the assessment of the clinical attachment level at both the
buccal and interproximal sites, proposes three situations: (1) recession type 1 (RT1)—no
loss of interproximal attachment; (2) recession type 2 (RT2)—gingival recession associ-
ated with loss of interproximal attachment, in a lower or equal amount compared to the
buccal attachment; (3) recession type 3 (RT3)—gingival recession associated with loss of
interproximal attachment, in a higher amount than the buccal attachment [15]

The hypothesis of the study was that gingival recession that occurred on a certain
group of teeth, irrespective of the gingival phenotype, can be correlated with occlusal
interferences. In this context, the following questions are addressed: (1) Is there a rela-
tionship between occlusal interferences and gingival recessions? (2) Does the gingival
phenotype influence the development of gingival recession in patients with occlusal dys-
function? (3) Which group of teeth would be more prone to gingival recession in case of
occlusal interferences?

The present study aims to evaluate the incidence of occlusal interferences in young pa-
tients with gingival recession and no other signs of gingival inflammation or periodontitis
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and determine a potential relationship between occlusal interferences and gingival reces-
sion.

2. Materials and Methods
2.1. Design and Settings

Eighty-two healthy subjects were selected for participating in our research study;
all of them were informed about the examination protocols and all signed the informed
written consent. The inclusion criteria were as follows: (1) age, between 20 and 35 years
old; (2) Angle’s class 1 occlusal relationships; (3) full dentition except for third molars;
(4) no ongoing orthodontic therapy; (5) at least one gingival recession ≥1 mm with no
interproximal attachment loss (RT1); (6) no other clinical signs of gingival inflammation or
supragingival calculus; (7) intact cementoenamel junction (CEJ) for the examined teeth. The
exclusion criteria were as follows: (1) gingival inflammation; (2) smoking habit; (3) ongoing
orthodontic treatment; (4) incorrect direct or direct restorations in violation of the biological
width; (5) non-carious cervical lesions; (6) diagnostic of temporomandibular disorders;
(7) Angle’s class II or III; (8) recession types 2 or 3.

2.2. Materials

The examination procedures were performed by two experienced specialists and
consisted of a general anamnestic evaluation, followed by a periodontal and occlusal
examination, using an examination kit, a periodontal probe PCP UNC-15 (HuFriedy®,
Chicago, IL, USA), 200 µm and 40 µm red/blue articulating paper (Bausch®, Nashua, NH,
USA), shimstock occlusal registration strips 12 µm thick (Arti-Fol metallic articulating film;
Dr. Jeau Baugh KG, Köln, Germany) and Miller forceps.

Periodontal evaluation consisted in localizing, classifying and quantifying the gingival
recession—measuring the distance between the cementoenamel junction (CEJ) and the
most apical part of the free gingival margin of the teeth and recording the value in mm
in the patient’s chart. The Cairo classification was used for rating gingival recession. The
gingival phenotype was determined by the mucosal transparency probe technique, using
the same periodontal probe. The probe was gently inserted into the gingival sulcus of the
examined teeth and gingival transparency was evaluated. The gingival phenotype was
classified as thin if the examiner was able to see the probe through the gingival margin and
thick if the examiner was unable to see the probe trough the tissues.

Occlusal evaluation consisted in recording the contact points between antagonistic
arches in maximum intercuspation MIP and eccentric movements (anterior guidance and
lateral guidance). To determine the MIP, 200 µm blue articulating paper was used and
the distribution and intensity of the marks was analyzed. The articulating paper was
held intraorally (using Miller forceps) while the subject tapped their teeth together firmly
through the articulating paper 5 times in succession, through a single marking strip. Each
subject was instructed to attempt to generate their perceived maximum occlusal force
while tapping through the articulation strips. The presence or absence of contact points
was additionally checked with 12 µm shimstock articulating paper. The Angle class of the
patient in MIP was also determined.

During lateral guidance, canine and group guidance were considered functional;
excursive interferences occurred when either 1 or 2 posterior teeth on the same side were
involved (in canine guidance) or when 1 posterior tooth was more strongly marked (in
group function). Balancing-side interferences were considered when posterior teeth on
the opposite side did not disocclude. The interferences were assessed with shimstock and
marked with 40 µm red articulating paper.

During anterior guidance, at least one pair of incisors (maxillary and mandibular),
on each side of the midline associated with the immediate disocclusion of posterior teeth,
was considered functional. Excursive interferences were considered when only one pair
of teeth guided the movement, or all protrusive contacts were distributed only one side
of the midline, as well as when the marks’ intensity differed between the guiding teeth.
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Posterior interferences were considered when disocclusion did not occur immediately
between posterior teeth, right after the mandible left the centric relation.

The markings resulted during MIP or excursive movements were photographed off a
mirror using a digital SLR camera (Nikon D3100, Nikon Inc., Melville, NY, USA), using an
aperture of F32 and shutter speed of 2/5 s. For each patient, a photo portfolio was obtained,
where all markings were easily discernable. Afterwards, two examinators evaluated each
photograph in order to identify the more intense and large marks (considered pathological)
compared to the rest, as well as a marking on the inclines, meaning a contact point outside
the dental fossa or marginal ridge, which would generate mandibular instability.

2.3. Statistical Analysis

The statistical analyses were performed using IBM® SPSS® Statistics 25.0 (IBM Inc.,
New York, NY, USA) and the Microsoft Excel application. The data are presented as
mean ± standard deviation of the mean (SD). The qualitative analysis of the variables was
performed using the chi-squared test, Fisher’s exact test and the Z test. The variations in
the results were considered statistically significant if p < 0.05.

3. Results

Out of the 82 subjects examined, 40 (16 males and 24 females; age of 24.62 ± 1.03 years)
were further included in this pilot study, based on the inclusion and exclusion criteria
(Table 1). In total, 27 subjects (67.5%) showed excursive interferences and 6 subjects (15%)
showed posterior interferences during protrusive mandibular movement. During right
lateral guidance, 26 subjects (65%) presented excursive interferences and 4 (10%) showed
balancing interferences. During left lateral guidance 22 subjects (55%) presented excursive
interferences and 3 (7.5%) presented balancing interferences (Table 2).

Table 1. Data demographic distribution.

Demographic Categories Frequency Valid Percentage

Gender
Female 16 40%
Male 24 60%
Age
23–24 15 37.5%
25–26 25 62.5%
Previous orthodontic treatment
Yes 11 27.5%
No 29 72.5%
Gingival phenotype
Thin 19 47.5%
Thick 21 52.5%

Table 2. Occlusal interferences and gingival recession distribution on teeth type.

PEI PBI LLWI LLBI RLWI RLBI

No. of teeth with
recession/interference 57 13 59 5 72 10

Max. central incisor 22 38.60% - - 3 5.08% - - 2 2.78% - -
Max. lateral incisor 4 7.02% - - 2 3.39% - - 2 2.78% - -
Mand. central incisor 21 36.84% - - 4 6.78% - - 1 1.39% - -
Mand. lateral incisor 10 17.54% - - 2 3.39% - - 3 4.17% - -
Max. premolars - - 4 30.77% 20 33.90% - - 27 37.50% 2 20%
Mand. premolars - - 5 38.46% 22 37.29% - - 27 37.50% 2 20%
Max. molars - - 2 15.38% 3 5.08% 2 40% 5 6.94% 3 30%
Mand. molars - - 2 15.38% 3 5.08% 3 60% 5 6.94% 3 30%

Protrusive excursive interference (PEI); protrusive balancing interference (PBI); right lateral working interference (RLWI); right lateral
balancing interference (RLBI); left lateral working interference (LLWI); left lateral balancing interference (LLBI).
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In total, 16 out of the 27 subjects presenting excursive interferences in anterior guidance
displayed gingival recession localized on the guidance teeth. In addition, three subjects
out of the six presenting posterior interferences displayed gingival recessions.

A total of 20 out of the 26 subjects presenting working-side interferences (in right
lateral guidance) displayed gingival recession on the guidance teeth, while 17 out of the
22 subjects with working-side interferences (in left lateral guidance) displayed gingival
recessions. Two out of the four subjects with balancing-side interferences also had gingival
recessions (Table 3).

Table 3. Data distribution of interference type associated with gingival recession.

Occlusal Interference Type
(Abbreviation) % of Total % (no.) of Recession +

Guidance Teeth
Gingival Phenotype

Thin Thick

Protrusive excursive interference (PEI) 67.5% (27) 59.25% (16) 56.25% (9) 43.75% (7)
Protrusive balancing interference (PBI) 15% (6) 50% (3) 66.66% (2) 33.33% (1)
Right lateral working interference (RLWI) 65% (26) 76.92% (20) 55% (11) 45% (9)
Right lateral balancing interference (RLBI) 10% (4) 50% (2) 50% (2) 50% (2)
Left lateral working interference (LLWI) 55% (22) 77.27% (17) 41.17% (7) 58.82% (10)
Left lateral balancing interference (LLBI) 7.5% (3) 66.66% (2) 50% (1) 50% (1)

Among the 16 subjects with excursive interferences in protrusion, 9 of them presented
a thin gingival phenotype, while 7 had a thick phenotype. For the subjects with excursive
interferences in lateral guidance, 18 had a thick gingival phenotype compared with 19 with
a thin phenotype. Two out of four subjects with balancing interferences in lateral guidance
had a thin gingival phenotype (Table 3).

The chi-squared exact test applied for the analysis of contingency tables revealed
statistically significant associations between excursive interferences during lateral guid-
ance and anterior guidance and the presence of gingival recession on the involved group
of teeth. No statistically significant associations were identified between gingival reces-
sions and balancing interferences in lateral guidance or posterior interferences in anterior
guidance (Table 4).

Table 4. Contingency tables and p-value for chi-squared test.

Rec + Rec − Rec + Rec − Rec + Rec −
PEI + 16 11 27 PBI + 3 3 6 RLWI + 20 6 26

PEI − 13 34 47 PBI − 34 7 41 RLWI
− 14 20 34

29 45 74 37 10 47 34 26 60
p = 0.012 p = 0.724 p = 0.008

Rec + Rec − Rec + Rec − Rec + Rec −
RLBI + 2 2 4 LLWI + 17 5 22 LLBI − 2 1 3
RLBI − 36 38 74 LLWI − 18 23 41 LLBI − 37 38 75

38 40 78 35 28 63 39 39 78
p > 1 p = 0.001 p > 1

Protrusive excursive interference (PEI); protrusive balancing interference (PBI); right lateral working interference (RLWI); right lateral
balancing interference (RLBI); left lateral working interference (LLWI); left lateral balancing interference (LLBI).

4. Discussion

The effects of occlusal trauma and excessive occlusal forces on the periodontium
are still a controversial subject in periodontology. According to Glickman, trauma from
occlusion is defined and diagnosed based on the histologic changes in the periodontium. In
addition, Glickman clearly stated that, as long as the periodontium adapts to the occlusal
relationships (even malocclusion) without loss of tooth-supporting tissues, a diagnostic
of occlusal trauma cannot be confirmed [16,17]. However, insufficient stimulation of
the periodontium might also injure the supporting periodontal tissues, by thinning the
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periodontal ligaments, causing fibers atrophy associated with osteoporosis of the alveolar
bone and reduction in bone height [17].

The aim of our study is to evaluate the incidence of occlusal interferences in young pa-
tients with gingival recession, in the absence of any gingival inflammation or periodontitis
and determine whether there might be a connection between occlusal interferences and
gingival recession.

The statistical analyses revealed that a high percentage of gingival recessions (62.5%)
were associated with excursive interferences, especially during right lateral guidance. For
the anterior guidance, central upper and lower incisors were equally affected, as the lateral
incisors tended to be less affected. During lateral guidance, the premolars involved in
excursive interferences were mostly affected by gingival recessions (75% in case of right
lateral guidance and 72% in case of left lateral guidance). In lateral guidance, the incidence
of gingival recessions was low (12%) in case of balancing interferences and usually localized
in the posterior area (Table 2).

Several studies revealed similar results. Krishna et al., in their study published in
2013, a selective sample of 50 subjects with gingival recessions and 10 subjects who had
gingival clefts (mean age of 22) were examined in static and dynamic occlusion. The
authors concluded that the large majority of subjects showed excursive interferences, while
gingival recessions were more frequently related to the group function in lateral guidance,
rather than canine guidance. For cases with canine protection in lateral guidance, gingival
recessions were observed on the buccal surfaces, while, for group protection, gingival
recessions were distributed on the lingual surfaces of the anterior teeth. The authors also
emphasized how occlusal interferences, in the case of dynamic occlusion associated with
an absence of mutually protected occlusion, may contribute to gingival lesions, such as
gingival recessions and fissures [18].

In their study published in 2019, Kundapur et al. concluded that there was no
association between the presence of gingival recession and occlusal interferences. While
their group size was larger than that in our research study, with similar inclusion criteria,
the parameters evaluated were limited to the frontal mandibular area. There is a risk a
bias due to the small sample size taken in consideration for our study; however, the results
based on our research work might indicate a strong association between gingival recession
on the premolar area and eccentric lateral movements of the mandible [19].

We also want to emphasize the fact that our study does not provide information to
support the hypothesis that patients with a thin phenotype are more exposed to gingi-
val recession; on the contrary, the results revealed that patients with a thick phenotype
were diagnosed with gingival recession and occlusal interferences in a similar percentage
compared to the subjects with thin phenotype.

In our pilot study, the method used for occlusal analysis was the conventional method,
consisting of the use of articulating paper. While several studies consider the method
subjective, as it depends on the operator’s interpretation [20–22], shimstock foil combined
with articulating paper markings has been widely used in the determination of occlusal
tooth contacts that require adjustments [23]. As shimstock foil does not mark the selected
teeth, the articulating paper markings guide the operator when selecting which contacts
might be involved in interferences. To this matter, several textbooks on occlusion advocate
that marked areas by the articulating paper are representative of the load contained within
the mark [24–26]. In their study, Majithia et al. (2015) revealed no differences between
digital analysis of occlusion (using TScan III) and the articulating paper markings in
normal and treated maxillofacial trauma [27]. In another clinical study, Brizuela-Velasco
et al. (2015) aimed to evaluate whether articulating paper thickness was related to the area
of the occlusal contact registered. They concluded that the peripheral area of the occlusal
registration with a higher chromatic intensity that was obtained using a thick articulating
paper should not be eliminated during occlusal adjustments. In addition, the central area of
the registration with a lower chromatic intensity is the real occlusal contact and correlated
with the results obtained using a thinner articulating paper [28].
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It is very difficult to isolate a single trigger point for the development of gingival
recession and, to this matter, several articles reported that gingival recession was more
likely to occur in patients who underwent orthodontic treatment [29–31]. However, our
research work did not show any statistically significant difference between the subjects
with or without orthodontic treatment prior to examination.

Our study might lay the foundation for future research focused on the correlation
between occlusal interferences during lateral movements and gingival recessions in the
premolar region, in young population without periodontal infectious disease.

We strongly believe there is a strong association between recession and working-
side (excursive) interferences, especially for the lateral movements, aspect indicated by
the preliminary data of our research. The lack of literature evidence may be due to the
absence of uniformity regarding case definition, as well as proper diagnostics of the occlusal
interferences and gingival recessions.

Nevertheless, the limitations of our pilot study arise also from the analog method
used for occlusal examination. There are several clinical studies suggesting the importance
of using digital devices (such as Tscan® systems) for occlusal analysis, as those systems are
reliable and less prone to subjective interpretation [20–26,32]. We are aware that the digital
revolution has supplied the clinician with an upgradable product and periodic updates
could remove some postprocessing faults and introduce new functionalities, resulting in a
more exact final restoration in the future [33].

The findings of our pilot research study suggest that further larger clinical studies,
investigating the association between occlusal trauma and gingival recession are required,
with the use of digital systems in order to reduce or to eliminate the subjective variables.

5. Conclusions

Within the limitations of our study, we can conclude that gingival recessions were
present in a high percentage in cases of excursive interferences, especially in lateral guid-
ance. Passive interference caused recessions less frequently, although in those cases, they
were evenly distributed throughout the teeth affected. During the active interferences in
the lateral guidance movements, it was observed that the premolars are the most affected
teeth. In passive interference of the protrusive movement, the mandibular premolars are
affected to a greater extent than the maxillary premolars. Molars are the most exposed
teeth to passive interferences in laterotrusive movements.

Despite the uncertainty about the true value of gingival thickness, the present results
demonstrate that the gingival phenotype did not influence the occurrence of gingival
recession associated with excursive/balancing-side interference in young patients.

We strongly believe that, in the coming years, the number of patients with gingival
recession will raise along with the need for predictable and effective treatments. Therefore,
a proper diagnostic of gingival recession should include the primary and secondary causes,
as the treatment should focus on all factors that contributed to the trigger and progression
of such pathology. While the results of our study indicate that there might be a connection
among the factors investigated, further randomized clinical trials are needed in order to
identify a strong association between occlusal trauma and gingival recession.
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