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Abstract

Periodontitis is a chronic inflammatory disease which is characterised by means of periodontal tissue damage due to an interaction
between bacteria and the host immune system. The most important event in chronic periodontitis is the destruction of periodontal
tissue which manifests as clinical loss of attachment of gingiva. Gingival recession is characterised by the apical migration of gin-
gival margin from the cementoenamel junction. It can be localised or generalised and associated with at least one tooth surface. It
leads to aesthetic problems and apart from periodontitis, it is often caused due to forces by orthodontic tooth movements or forces
due to eccentric bite such as crossbite which occurs as a result of application of pressure and tension on alternate surfaces on the
periodontal ligament and thus the bone thus causing bone remodelling, This study aims to assess the prevalence of gingival reces-
sion in patients undergoing orthodontic treatment in the age 18 to 25 years. A retrospective study was performed among patients
visiting the department of Orthodontics in a private dental hospital who were undergoing orthodontic treatment and they were
assessed by intraoral photographs taken to check for gingival recession. Results were collected, tabulated and Pearson Chi-square
test done using SPSS by IBM to assess if there is a correlation in cases of orthodontic treatment between plaque accumulation
and gingival recession and checked for gender prevalence. Out of 86,000 case records, 347 patients were chosen for the study who
fulfilled the inclusion criteria, 50.3% were observed to have gingival recession (p>0.05, non significant), wherein majority were
male patients and the gingival recession observed had no correlation with or was independent of plaque accumulation which was
inferred by assessing their plaque index scores. 40.06% of the sample were observed with Miller’s class I gingival recession, 0.6%
reported with Miller’s class 11 gingival recession.
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Introduction generalised depending on the etiological agent [4]. Gingival reces-
sion usually leads to an aesthetic problem and mobility of teeth

Periodontitis is a chronic inflammatory disease characterised by due to progressive destruction; may also be associated with dentin

petiodontal tissue damage due to an interaction between bacte- hypersensitivity and/or root caries and cervical abrasion [5].

ria and the host immune system [1]. The most important event

in chronic periodontitis is the destruction of petiodontal tissue Several mechanical, chemical and biological factors play a role in

which manifests as clinical loss of attachment of gingiva. Gingival the development of gingival recession but not necessarily simul-

recession is characterised by apical migration of gingival margin taneous to the etiological process or equally. Mechanical factors

from the cementoenamel junction and it is one of the most com- such as traumatic tooth brushing and bruxism are suggested to

mon aesthetic concerns related to the periodontal tissue [2] and initiate or worsen gingival recession [6]. Periodontal conditions

can affect upto 90% of the population [3]. It can be localised or such as decreased keratinised gingival thickness and height, re-

duced alveolar bone thickness due to tooth malposition, presence
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of dehiscence or fenestration, tapered tooth shaped are also com-
mon risk factors for gingival recession [4, 7, 8].

Age related gingival recession is more prevalent in individuals
older than 50 years without a gender predominance [9]. Other
factors include calculus, use of a hard dental brush, high frenal
attachment, position of the tooth in the arch, tooth movement
by orthodontic forces such as excessive proclination of incisors,
improper designed partial dentures, smoking, sub gingival restora-
tion, chemicals like cocaine etc. [10, 11].

Orthodontic treatment is considered to be an iatrogenic factor
that contributes to gingival recession [12-14]. Orthodontic tooth
movement occurs by bone remodeling. Bone surrounding a tooth
subjected to a force responds in the following manner: resorp-
tion occurs where there is pressure and new bone forms where
there is tension. When pressure is applied to a tooth, there is an
initial period of movement for six to eight days as the periodontal
ligament (PDL) is compressed. Compression of the PDL results
in blood supply being cut off to an area of the PDL and this
produces an avascular cell-free zone by a process termed "hya-
linization". When hyalinization occurs, the tooth stops moving.
Once the hyalinized is removed, tooth movement can occur again
[15]. Wennstrom et al., stated that as long as the tooth is moved
within the envelope of the alveolar process, the risk of harmful
side-effects on the marginal soft tissue is minimal. Thin, delicate
tissue is far more prone to exhibit recession during orthodontic
treatment when compared with normal, thick tissue [12]. There is
considerable variation in both width and thickness of the gingiva,
a fact that gives rise to the assumption that numerous gingival
biotypes might exist in any adult population [16].

Although a well aligned dentition is favourable for maintaining
periodontal health, recent systematic reviews support the associa-
tion between orthodontic treatment and gingival recession [14].

Some studies have attributed movement of teeth with thin tis-
sue biotype using a primate model, demonstrating that extensive
bodily movement of teeth resulted in alveolar bone height reduc-
tion and apical displacement of gingiva [12]. This usually occurs
with flaring of incisors to resolve crowding, expansion of dental
arches to correct transverse discrepancies or retraction of antetior
teeth to close extraction spaces. However, predisposing factors
of gingival recession in orthodontic patients are not clear. The
lack of appropriate occlusal stimulation disrupts the balance of
the masticatory system and causes a series of changes such as
root resorption and periodontal weakness. Treatment of gingival
recession is usually done using grafts and attempting to regenerate
lost tissue which is essentially a multifactorial process requiring
a multi-dependent sequence of biological events, including cell-
adhesion, migration, proliferation, and differentiation [17].

Previously, we have studied about TNF - alpha levels in types of
periodontitis [18], isolating stem cells from oral cavity [19], ef-
fect of interleukin -[20, 21], role of plasma rich in growth factors
in treatment of intrabony defects [21], role of endothelin -1 in
periodontal diseases |22, 23], COPD and periodontal disease [24],
variations in course of inferior alveolar nerve [25], aesthetic lip
repositioning [26], case reports on comprehensive rehabilitation
using implants [27], association of bacteria in atheromatous and
subgingival plaques 28], assessed knowledge of dental students
on mouthwashes [29] and compared the effects of chlorhexidine
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and hiora mouthwashes in patients with gingivitis [30] however
epidemiological studies are still lacking. Hence the aim of the pre-
sent study was to analyse the prevalence of gingival recession in
patients who were undergoing orthodontic treatment and analys-
ing the biological plausibility between these two.

Materials And Methods

A retrospective study was carried out in a university setting among
patients visiting a dental hospital, predominantly South Indian
population. Patients who visited the department of Orthodon-
tics; who were within the age group of 18 to 25 years, undergoing
orthodontic treatment were chosen for the study. Patients’ case
records, pre operative intra operative photographs were checked
for signs of gingival recession.

Records of the patients were obtained from Saveetha Dental Col-
lege and Hospitals. The advantage of this methodology was the
ease of access and the limitation was that the study was limited to
a single metropolitan area. Approval for the study and permission
to access patients records was obtained from the ethical review
board of Saveetha Institute of Medical and Technical Sciences
(SIMATS) with the approval number: SDC/SIHEC/2020/DI-
ASDATA/0619-0320.

The case sheets of the patients visiting the Department of Or-
thodontics, undergoing orthodontic treatment were collected
from the time period June 2019 to March 2020 within the age
range of the sample being 18 to 25 years. 86,000 case records
were checked and 347 patient records were chosen for the study
who fulfilled the inclusion criteria. Patients with congenital syn-
dromes causing facial deformities, smokers and those diagnosed
psychological disorders were excluded from the study whereas
patients within the age group of 18 to 25 years, undergoing or-
thodontic treatment were included in our study. Internal validity
ensured by eliminating confounding factors and external validity
was confirmed as the study was done with a South Indian popula-
tion and the consensus can be applied to the general population.
Cross verification was done by reviewing the recorded periodon-
tal charts, preoperative and intra operative photographs and their
plaque index scores.

Incomplete data was excluded from the study due to the possibil-
ity of bias. The data was collected, tabulated, frequency distri-
bution charts were made on the number of patients presenting
with gingival recession during or post orthodontic treatments.
Descriptive statistics was performed using SPSS by IBM and Chi
square tests were done.

Results And Discussion

Among a total of 347 patients chosen for this study, between
the ages of 18 to 25 years, undergoing orthodontic treatment,
40.06% of the sample were clinically observed as having a Miller’s
class I gingival recession whereas only 0.6% were seen as having
Millers Class II recession and the rest were observed as having
no evidence of gingival recession while undergoing orthodontic
treatment. Table 2 showed a non significant association (p>0.05)
between plaque index or the presence of plaque and gingival re-
cession among patients undergoing orthodontic treatment. Ac-
cording to graph 3 males were seen as more prone to gingival
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recession due to orthodontic treatment. Table 3 shows a positive
but non significant correlation between gender of the patients
and gingival recession due to orthodontic treatment.

Gingival recession, according to American Academy of Periodon-
tology, is defined as, "Location of the gingival margin apical to the
cemento-enamel junction” [31]. It may be caused by exogenous
(mechanical trauma, bacterial toxins - periodontitis, post certain
dental treatments, orthodontic treatment) or endogenous factors
(traumatic bite) [32]. Periodontitis is one of the major etiological
factors of gingival recession and is a host modulatory response
initiated by bacterial toxins causing a chronic environment of in-
flammatory disease characterised by periodontal tissue damage.
Periodontic-orthodontic interrelationship has been subject to a
huge deal of investigation until today and continues being a con-
troversial issue. Gingival recession following orthodontic treat-
ment has been a debatable topic throughout the years. It is well
known that forces due to orthodontic tooth movement or due
to an abnormal bite can cause remodelling of periodontal tissue.

https://scidoc.org/IJDOS.php

Orthodontic tooth movement is dependent on efficient remodel-
ling of bone. The cell-cell interactions are now more fully under-
stood and the links between osteoblasts and osteoclasts appear to
be governed by the production and responses of osteoprotegerin
ligands. The theories of orthodontic tooth movement remain
speculative but the histological documentation is unequivocal. A
periodontal ligament placed under pressure will result in bone re-
sorption whereas a periodontal ligament under tension results in
bone formation [33]. Frequent occlusal trauma increases the oc-
clusal load and often leads to resorption of alveolar bone. When
excessive, abnormal occlusal force is removed and normal bite
force is restored through orthodontic treatment, alveolar bone
is rebuilt with increased bone volume. However, in addition to
the increased occlusal force abnormal occlusal force also comes
under low occlusal function. Due to the loss of proper stimula-
tion from occlusal forces the periodontal tissue recessively reacts
through root resorption and alveolar bone resorption [34]. Stud-
ies done by Alstad et al reported that 10% of adolescents were

Table 1. Distribution of study population based on age and gender of patients in the sample.

Age of the patients (Years) Males Females Total
18 12 (3.4%) 18 (5.1%) 30 (8.6%)
19 15 (4.3%) 16 (4.6%) 31 (8.9%)
20 21 (6.0%) 12 (3.4%) 33 (9.5%)
21 17 (4.8%) 30 (8.6%) 47 (13.5%)
22 29 (8.3%) 24 (6.9%) 53 (15.3%)
23 28 (8.0%) 31 (8.9%) 59 (17.0%)
24 31 (8.9%) 17 (4.8%) 48 (13.8%)
25 29 (8.3%) 17 (4.8%) 46 (13.6%)
TOTAL 182 (52.4%) | 165 (47.6%) | 347 (100.0%)

Graph 1. Bar graph representing frequency distribution of extent of gingival recession observed among patients (within the age group 18-25 years) un-
dergoing orthodontic treatment. X axis represents extent of gingival recession based on Miller’s classification of gingival recession and Y axis represents
the total number of patients undergoing orthodontic treatment (Total number of cases in percentage). 40.1% of the population were observed as having

Miller’s class I type of gingival recession, 0.6%, reported Miller’s class II gingival recession.

Total number of cases
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Table 2. Chi-square association test for extent of gingival recession and plaque index score of patients undergoing or-
thodontic treatment with the Pearson Chi-square: 7.965 and p value: 0.668. This suggests a positive correlation but a non
significant association between gingival recession and plaque accumulation in patients undergoing orthodontic treatment.

Value df | Asymp. Sig(2-sided)
Pearson Chi-square 7.965* 0.093
Likelihood Ratio 9.663 0.047
Linear-by-Linear Association 0.04 0.422
No of Valid Cases 345
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Graph 2. Bar graph representing association between extent of gingival
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recession (Miller’s classification) and plaque index score. X axis represents the

total number of patients undergoing orthodontic treatment and Y axis represents extent of gingival recession based on Miller’s classification of gingival

recession. Plaque index scores were in the minimal range in all the three

groups than the other scores. However, the difference is not significant statisti-

cally. Pearson chi square value: 7.965, p value: 0.093 (p>0.05).
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Table 3. Chi-square association test for extent of gingival recession and gender of patients undergoing orthodontic treat-
ment with the Pearson Chi-square: 0.807 and p value: 0.668. This suggests a positive correlation but a non significant as-
sociation between gingival recession and gender of patients undergoing orthodontic treatment.

Value df Asymp. Sig(2-sided)
Pearson Chi-square 0.807* 2 0.668
Likelihood Ratio 0.808 2 0.668
Linear-by-Linear Association 0.798 1 0.372
No of Valid Cases 347

Graph 3. Bar graph representing association between extent of gingival recession (Miller’s classification) and gender of patients undergoing orthodontic
treatment. X axis represents the total number of patients undergoing orthodontic treatment and Y axis represents extent of gingival recession based on
Miller’s classification of gingival recession. There is no difference of gingival recession during orthodontic treatment between males and females and the
difference is also not statistically significant. Pearson chi square value: 0.807, p value: 0.66 (p>0.05) .
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observed as having significant loss of attachment (mean 1-2 mm)
in two years and stated orthodontic treatment has minimal det-
rimental effects on the health of the periodontium in both the
short- and long-term [35].

Our study reports that 40.06% of the patients within the age
group of 18 to 25 years were clinically observed as having gingival
recession either post or during orthodontic treatment. This data
coincides with the reports stated by Juan Ji et al.,, [34] who com-
pared the extent of recession before and after orthodontic treat-
ment, there was a 30 to 40% increase in the incidence of gingival
recession. This report is sufficient to say that orthodontic tooth
movement is one of the important etiological agents of gingival
recession and if superimposed with inadequate oral hygiene, it
can cause deleterious effects thus hampering the entire idea of the
orthodontic treatment. In most cases, orthodontic treatments are

opted by patients to gain a more aesthetic appearance and a pleas-
ing smile, gingival recession caused by orthodontic tooth move-
ment changes the appearance of the final outcome of the treat-
ment as explained to the patient. This reason is enough to identify
the specifics of orthodontic tooth movement such as the type of
appliances used or brackets or the material of the wires and if
they aggravate the forces on the periodontal ligament and bone.

A non significant association between plaque index and the extent
of gingival recession has been noted. This chi square test was
performed to check if plaque accumulation had a significant role
to play in causing or further worsening gingival recession. It can
be conferred from this data that the forces of orthodontic tooth
movement is sufficient to cause gingival recession even in the ab-
sence of plaque accumulation. It can also be conferred that irre-
spective of having high plaque scores, gingival recession was not
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noted. Previous animal studies have stated that in the absence of
plaque accumulation, orthodontic forces and tooth movements
alone does not cause gingivitis or recession [36-38]. Study done by
Juan J et al., reported a similar finding where there was no effect
of plaque accumulation (calculated in the form of plaque index)
on the gingival recession caused [34].

However, periodontitis is a host modulated response and may
vary among humans and animals, further in-vivo studies on the
same are required to draw conclusions.

While assessing the gender distribution of the extent of gingi-
val recession, males were found to be more commonly observed
with gingival recession due to orthodontic tooth movement than
females. This can be explained by increased awareness and main-
tenance of oral hygiene by females as they are more concerned
about their appearance. A contradicting statement by Juan Jietal,,
reported that 61.1% of females and 51.7% males were observed
with gingival recession post orthodontic treatment [34|. However,
the difference between males and females is small and not signifi-
cant enough to be taken into account.

Further understanding the mechanism and precise appreciation
of the treatment and associated complications will aid us in com-
ing up with newer treatment modalities having less complications
and better patient satisfaction.

Conclusion

From the study done it can be concluded that within the lim-
its of the study, 40.6% of the patients undergoing orthodontic
treatment were observed to experience minimal gingival recession
generally Miller’s Class I type and the gingival recession caused
has no association and is independent of plaque accumulation.
Further studies on the same are necessary to understand gingival
recession due to orthodontic treatment, contributing local and
general factors to educate dental practitioners which will aid in
effective treatment and expected outcomes.
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