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Incisor proclination and gingival recessions: 
is there a relationship?
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Abstract

Aim: To test the hypothesis that there is no relationship between the amount of vestibular inclination 
of mandibular incisors and the appearance of gingival recession in this region. Methods: This study 
included 20 patients selected in accordance with the following inclusion criteria: 1. adult patients 
without gingival recession in the mandibular incisors before treatment (T0), 2. no previous orthodontic 
treatment, 3. treated without tooth extraction in the mandibular arch, 4. bonded mandibular splinting 
from one canine to another after the active stage of orthodontic treatment (T1), 5. no visible wear of 
the incisal edge of the mandibular incisors, 6. Pre- and post-treatment teleradiography and plaster 
casts, and plaster casts 3 years post-treatment (T2). Depending on the amount of inclination of the 
mandibular incisors after treatment, the sample was divided into two groups: Group 1- 10 individuals 
(IMPA T1-T0 ≤ 5˚) and Group 2- 10 individuals  (IMPA T1-T0 > 5˚). The measurement of length of 
the clinical crown (LCC) of the four mandibular incisors, distance between the incisal edge and 
vestibular marginal gingiva were made in plaster casts at T0, T1 and T2. Results: In spite of Group 
1 presenting a reduction in LCC at T2, there was no statistically significant difference in LCC in 
the 3 time intervals evaluated in the two groups. Conclusions: The null hypothesis was accepted. 
The variation in the amount of vestibular inclination of the mandibular incisors during orthodontic 
treatment and 3 years after conclusion of treatment did not promote the appearance of gingival 
recessions in this group of patients.
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Introduction
 
A gingival recession is defined as the displacement of the marginal tissue apical to 

the cementoenamel junction1-3. Although its etiology is unclear, periodontal disease and 
mechanical trauma are considered the primary factors in the pathogenesis of gingival 
recessions4. Orthodontic treatment might promote the development of recessions5, with a 
possible mechanism being that orthodontic tooth movement can result in root positions 
close to or outside alveolar cortical plates; this can lead to bone dehiscences6,7. As a 
result, a marginal gingiva without proper alveolar bone support can migrate apically, 
leading to root exposure8. Furthermore, a fixed orthodontic appliance creates retention 
areas for dental plaque. In case of inadequate plaque removal, gingival inflammation 
could lead to periodontal breakdown9. 

Gingival recessions are more frequently observed in mandibular than in maxillary 
teeth. With increasing age, they are more frequent on buccal than on lingual surfaces10. 
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Canines, first premolars, and first molars in the maxilla, and 
central incisors and first premolars in the mandible are at the 
highest risk for labial gingival recessions11. The data suggest that 
gingival recession is universal and a common manifestation in 
most populations. Prevalence varies from 3% to 100% depending 
on the population and the methods of analysis12, and appears to 
be lower in younger groups, in which the incidence increases 
over time13. It has been estimated that over half of the adults 
in the United States have gingival recession, and on average, it 
affects about one fourth of the dentition14. 

Several studies have demonstrated that labial movement of 
incisors in humans may be a risk factor for gingival recessions, 
but their conclusions were contradictory15,16. Some publications 
have shown association between incisor proclination and 
development of recessions and others have demonstrated the 
lack of such correlation17,18. 

To date, studies that have focused on the development 
of gingival recessions in orthodontic patients have evaluated 
samples either immediately17,18 or several years after treatment19. 
The latter types were, however, limited to only 1 long-term 
observation. Consequently, the dynamics of the development of 
gingival recessions could not have been evaluated. Moreover, the 
studies did not establish safe limits with regard to the amount 
of vestibular inclination of mandibular incisors allowed, so that 
clinicians may make their decisions at the time of leveling the 
curve of Spee5,12.  

The aim of this retrospective study was to test the following 
null hypothesis: there is no relationship between the amount of 
buccal inclination of mandibular incisors and the appearance of 
gingival recession in this region. In addition, an evaluation was 
made of whether an increase in the inclination of these teeth 
promoted increase in the length of their clinical crown (LCC).

Material and methods

This study was approved by the Research Ethics Committee 
(44066415000005137). The sample was selected from the files 
of patients treated at the Orthodontic clinic. The patients were 
selected in accordance with the following inclusion criteria: 
1. adult patients without gingival recession in the mandibular 
incisors before treatment (T0), 2. no previous orthodontic 
treatment, 3. treated without tooth extraction in the mandibular 
arch, 4. bonded mandibular splinting from one canine to another 
after the active stage of orthodontic treatment (T1), 5. no visible 
wear of the incisal edge of the mandibular incisors, 6. Pre- and 
post-treatment teleradiography and plaster casts, and plaster casts 
3 years post-treatment (T2).

This retrospective study included 20 patients who met 
the inclusion criteria (13 men and 7 women). To evaluate the 
alteration that occurred in the inclination of the mandibular 
incisors after treatment, the measurement of the angle formed 
between the long axis of the mandibular incisor and the 
mandibular plane was used (IMPA). Depending on the amount of 
inclination of the mandibular incisors after treatment, the sample 
was divided into two groups: Group 1- 10 individuals (IMPA T1-
T0 ≤ 5˚) and Group 2- 10 individuals (IMPA T1-T0 > 5˚) (Table 

1). After obtaining the cephalometric tracing, the following points 
were marked: mandibular incisor edge and root apex, mentum 
(most inferior point of the mandibular symphysis), and gonium 
(the most inferior and posterior point of the mandibular angle). 
To identify the alterations in the inclination of the mandibular 
incisors after treatment, tracings were superimposed according 
to the mandibular superimposition technique, with stable natural 
structures used as reference16. The radiographic tracings were 
oriented, based on: 1- anterior contour of the pogonion region; 
2-internal cortical contour at the level of the inferior edge of the 
mandibular symphysis; 3-trabecular structure of the mandibular 
symphysis; 4- mandibular canal contour; and 5- contour of the 
inferior edge of the mandible. References in stable anterior 
and posterior structures of the mandible were used in the pre-
treatment tracing (T0) and were transferred to the post-treatment 
tracing (T1) by means of superimposition.

All the cephalograms were traced and digitized by a 
single investigator. The teleradiographs were digitized in the 
resolution of  9.600 x 4.800 dpi in a Microtek ScanMaker i800  
scanner (Microtek International, Inc., Carson, USA), coupled 
to a Pentium  microcomputer. The images were transferred to 
the Dolphin Imaging Premium 10.5 program (Dolphin Imaging 
& Management Solutions, Chatsworth, USA), by means of 
which the cephalometric points of interest were marked and the 
superimpositions were made (Figure 1). 
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Fig.1. A- Group 1(IMPA T1-T0 ≤ 5˚). B- Group 2 (IMPA T1-T0 > 5˚).
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The measurement of LCC of the four mandibular incisors, 
distance between the incisal edge and vestibular marginal gingiva 
were made in plaster casts at T0, T1 and T2 (Figure 2). The 
measurements were taken by a single researcher, by using a digital 
pachymeter (Model 100.174B, Digimess, São Paulo, Brazil) with 
a precision of 0.01mm. Renkema et al.20 validated this method of 
evaluating the clinical crown by means of plaster casts. To determine 
the intra-examiner agreement, all the measurements were made 
twice, in an interval of one month. The Intraclass Correlation 
Coefficient (ICC) showed an excellent intra-examiner agreement.  

greater vestibular inclination that occurred in Group 2. None of 
the groups evaluated presented gingival recession after the active 
stage of treatment (T1) or during the post-splinting period (T2), 
in spite of the greater vestibular inclination of the mandibular 
incisors in Group 2 after treatment.

Incisor proclination and gingival recessions: is there a relationship?

Fig.2. Measurement of LCC of the four mandibular incisors.

The data were initially submitted to the Kolmogorov-Smirnov 
test of normality, which demonstrated their normal distribution. 
The groups were divided by using two criteria: Time (T0, T1 and 
T2) and variation in IMPA between T1 and T0 (≤5˚ and >5˚). The 
repeated measurements two-way ANOVA test, followed by the 
Bonferroni post hoc test for comparison between pairs was used 
to evaluate whether there were differences in LCC between the 
times (T0, T1 and T2). This evaluation was performed separately 
for each variation of the IMPA (≤5˚ and >5˚). 

The two-way ANOVA test, followed by the Bonferroni 
post hoc test for comparison between pairs was used to evaluate 
whether there were differences in LCC between each IMPA (≤5˚ 
and >5˚). This evaluation was made separately for each of the 
times (T0, T1 and T2).

The Student t test was used to assess if the two evaluated 
groups were well paired. The level of significance was established at 
5%. The analyses were performed with the use of GraphPad Prism 
6.05 software (GraphPad Software, San Diego, California, USA).

Results

The two groups evaluated were well paired and their 
characteristics are presented in Table 1. The IMPA at T0 was 
greater in Group 1 (101.6˚) than in Group 2 (90,6˚), whereas, at 
the end of treatment (T1), their values were similar, due to the 

p value obtained by the Student t test; ns = not significant (p>0.05)

Table 1 - Description of Subjects.
Group 1(N=10) Group 2(N=10)
Mean SD Mean SD p value

Age, years 25.3 7.7 30.3 7.8 ns
Treatment Time, months 32.5 6.3 33.3 4.5 ns
SNA T0, degrees 81.5 3.3 80.7 2.5 ns
SNB T0, degrees 78.1 3.3 77.4 3.7 ns
ANB T0, degrees 3.4 2.1 3.3 2.9 ns
SN-GoMe, degrees 28.9 5.4 34.5 8.1 ns
IMPA TO, degrees 101.7 6.4 90.6 6.4 <0.05
IMPA T1, degrees 103.9 6.0 102.4 10.1 ns

A In the lines, means followed by the same capital letters do not show statistically 
significant differences (p> 0.05). P values were obtained by repeated measurements 
two-way ANOVA followed by Bonferroni post hoc test to compare pairs. 
a In the columns, means followed by the same lowercase letters do not show statistically 
significant differences (p> 0.05). P values were obtained by two-way ANOVA followed 
by Bonferroni post hoc test to compare pairs.

Table 2 - The Mean and Standard Deviation of LCC and its 
comparison between the different times (T0, T1 and T2) and 
between the different variations of IMPA (Group 1 ≤5˚ and 
Group 2 >5˚).
IMPA (T1-T0) T0 T1 T2
≤5˚ 8.06 ± 0.69 A,a 8.03 ± 0.81 A,a 7.95 ± 0.96 A,a

>5˚ 8.26 ± 1.27 A,a 8.10 ± 1.23 A,a 8.24 ± 1.09 A,a

The Mean and Standard Deviation of LCC and its 
comparison between the different times (T0, T1 and T2) and 
between the different variations of IMPA (Group 1 ≤5˚ and 
Group 2 >5˚) are presented in Table 2. In spite of Group 1 
presenting a reduction in LCC at T2, there was no statistically 
significant difference in LCC in the 3 time intervals evaluated 
in the two groups.

Discussion

Wedrychowska-Szulc and Syrynska21 verified that the 
majority of patients seek orthodontic treatment for esthetic 
reasons. Therefore, gingival recessions may compromise the 
esthetic results in addition to causing tooth hypersensitivity. 
Although its etiology has not been completely elucidated, gingival 
recession may be associated with orthodontic treatment20,22. 
Therefore, knowing that gingival recession may be a side effect 
of orthodontic therapy, identifying the factors that may contribute 
to the development of recessions is of great importance5. In 
this study, we investigated the relationship between the amount 
of change in inclination of the mandibular incisors during 
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orthodontic treatment, and the changes that occurred in the LCC 
of these teeth, immediately after removal of the appliance, and 
three years later.  

Our results showed that in spite of the difference in the 
amount of vestibular inclination of the mandibular incisors during 
treatment, the LCC remained unaltered in the two groups. Even 
in Group 2, in which there was greater vestibular inclination of 
the incisors, no appearance of gingival recessions had occurred in 
this region 3 years after orthodontic treatment. Thus, our results 
are in agreement with the findings of Yared et al.19, Ruf et al.23 
and Djeu et al.24. Yared et al19 evaluated the periodontal condition 
of mandibular incisors after orthodontic treatment and concluded 
that there was no correlation between gingival recession and the 
amount of vestibular inclination of these teeth. Ruf et al.23, in a 
sample of adolescents treated with the Herbst appliance, analyzed 
the alterations in the inclination of mandibular incisors and the 
development of gingival recessions 6 months after treatment. They 
verified that a mean vestibular inclination of 8.9 degrees of the 
mandibular incisors did not increase the risk of recession. Djeu et 
al.24 concluded that an inclination of 5 degrees in the mandibular 
incisors after orthodontic treatment in adolescents and adults, 
had no correlation with gingival recession. After a vestibular 
inclination of 5 degrees in the mandibular incisors, Allais and 
Melsen25 found no association between the amount of vestibular 
inclination of the mandibular incisors during orthodontic treatment 
in adults, and the prevalence and severity of gingival recession. 
Furthermore, they reported that around 5% of the patients had a 
reduction in gingival recession after treatment.

Other studies, however, found association between the 
alteration in inclination of the mandibular incisors and increase 
in the risk of gingival recession. In the study of Slutzkey 
and Levin26 the prevalence of recession was correlated with 
previous orthodontic treatment and the use of dental piercing. 
They examined 303 young adults (18-22 years) and found 
strong correlation between severity and extension of recession, 
and orthodontic treatment. Choi et al.22, in Class III patients 
decompensated before orthognathic surgery, evaluated whether 
the periodontal alterations in the mandibular incisors that 
underwent minimal vestibular inclination were similar to 
those that were highly tipped bucally. They observed that the 
mandibular incisors that had been very inclined towards the 
vestibular region during dental decompensation presented greater 
retraction of the vestibular cortical bone as well as a reduction 
in the strip of keratinized gingiva. Nevertheless, the amount of 
gingival recession appears to be clinically insignificant. The 
difference between our results and those found by the cited studies 
may be explained by the fact that none of our patients had gingival 
recession before treatment, which would show a more favorable 
periodontal biotype.

Previous studies have used intraoral photographs to evaluate 
periodontal alterations8,14. However, in some patients this method 
of evaluation was not ideal, because the retractors generally 
covered some part of the gingiva. Consequently, we opted to 
use the method of measuring the LCC directly in plaster casts, 
as described and validated by Renkema et al.20. Other factors, 
such as inflammation and gingival biotype, a narrow strip of 
keratinized gingiva are considered predisposing factors for 

gingival recession. A systematic review conducted by Joss-
Vassalli et al.27 evaluated the effects of orthodontic treatment 
on the inclination of mandibular incisors and the occurrence of 
gingival recession. The authors concluded that further randomized 
clinical studies that included an examination of oral hygiene and 
the gingival condition before, during and after treatment are 
necessary in order to demonstrate the axial changes of the incisors, 
and the occurrence of gingival recession. The limitation of the 
present study was that some of the above-mentioned periodontal 
parameters were not evaluated. However, as regards oral hygiene 
care, all the patients were monitored and were able to perform 
adequate plaque control during orthodontic treatment, and in the 
post-splinting period.

Our results indicate that further prospective clinical studies 
that control the primary etiological factors of gingival recession, 
before, during and after treatment should be conducted. These 
studies must also classify patients according to their periodontal 
biotype. 

The null hypothesis was accepted. The variation in the 
amount of vestibular inclination of the mandibular incisors during 
orthodontic treatment and 3 years after conclusion of treatment 
did not promote the appearance of gingival recessions in this 
group of patients. Even in Group 2, in which there was greater 
vestibular inclination of the incisors, there was no development 
of gingival recession in this region.
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