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ABSTRACT

programs and awareness campaigns.

Background: Gingival recession (GR) is a challenging condition especially with the increasing esthetic demand of
patients today. Hence, there is a need to assess the prevalence of GR and to investigate possible associations with this
condition. Methods: A cross-sectional observational study design was used where a sample of 500 patients, within the
age range of 18-60 years, was drawn from Department of Dentistry, GMERS Medical College and Hospital, Himatnagar.
The collected data included demographic and periodontal variables, and the significance level was set at P < 0.05.
Statistical analysis was performed using the Chi-square and Fisher exact test. Results: The overall prevalence of GR was
69.4%. Statistical analysis indicated a significant association between gender and GR (significant male predilection,P <
0.05), and between GR and plaque biofilm due to periodontitis with 90.8% of recession cases having periodontitis. A
significant association was also found between the cause and distribution of GR, where mandibular incisors showed the
highest prevalence of GR. Conclusion: Gingival recession is a highly prevalent condition amongst the people in North
Gujarat, with periodontitis being the fundamental cause. Frenal pull is the most prominent local factor in inducing GR in
the North Gujarat population. This information can be applied by educating the population and initiating new preventive

Introduction

View publication statsOne of the fundamental strategies of
disease control and prevention is to develop efficient
surveillance systems to face current and future challenges.
Periodontal disease surveillance has always been difficult to
implement due to the need for clinical examination and many
resources. Surveillance is essential to describe the burden,
identify people at high risk, develop new strategies and
preventive and intervention programs, and evaluate their
impact on controlling the disease.'

Smile esthetics is currently a major concern for many, as it
impacts physical attractiveness, self-image, and consequently
self-esteem. Many factors play a role in the esthetics of a smile
including the facial midline and smile line, tooth color, size,
shape, and position, and pink esthetics which is affected by
the lip framework in terms of gingival margin position, the
color and texture of the gingiva, scarring, gingival recession
(GR),and the amount of gingival displayed by the smile.”

Although GR is not a distinct disease entity, several aspects
make it clinically significant as it can be disturbing for
patients. This is mainly due to its esthetic impact, being one of
the most common mucogingival problems that create an
esthetic problem for many patients, and also because it can
result in psychological and functional problems as a
consequence of the exposure of the root surface to the oral
environment.*

Gingival recession is defined as the apical shift of the gingival
margin beyond the cemento-enamel junction (CE]).’lt is
always associated with attachment loss and root surface
exposure to the oral environment. Gingival recession occurs
frequently in adults, has a tendency to increase with age, and
occurs in populations with both high and low standards of oral
hygiene.”

Several factors are implicated in the etiology of GR. Poor oral
hygiene contributes to plaque accumulation and initiation of
periodontal disease which may cause recession.’ Among the
risk factors that have been suggested are a thin periodontal
biotype, lack of attached gingiva, and a thin alveolar bony
plate as a consequence of abnormal tooth position in the
dental arch.’ On the other hand, patients with meticulous oral
hygiene using improper or aggressive brushing techniques,
|

can also manifest with recession defects on the facial surfaces
of their teeth. Several studies reported the effect of the
duration of tooth brushing, brushing force, frequency of
changing the toothbrush, bristle hardness, and tooth brushing
technique on GR.”*° It was demonstrated that patients who
used the horizontal tooth brushing technique had more GR
than those who used the Bass or circular techniques, even in
those who brushed only once per day with medium
hardnessbristles.”

There is also a risk of initiation or progression of GR during or
after orthodontic treatment according to the direction of
orthodontic movement.” other factors that may contribute to
GR include frenal muscle pull, pre-existing alveolar bone
defects such as dehiscences and/or fenestrations at the
recession site, and iatrogenic factors related to restorative or
periodontal procedures.*""*

Tongue and perioral piercing — known as body art —has been
directly related to dental and gingival injuries on the lingual
aspect of the lower anterior teeth and buccal GR may develop
adjacent to a lip stud due to gingival trauma. Along with the
subsequent esthetic challenge, GR may also contribute to
functional problem such as abrasion, erosion and cervical
wear as a consequence of the exposure of the root surface to
the oral environment.*

Many classifications have been proposed to facilitate
diagnosing GR. The first classification was proposed by
Ariaudo in 1966 and included three classes. Class I is a
denuded root surface without periodontal pockets, treatment
of which could result in total root coverage. Class II is a
denuded root surface with shallow periodontal pockets on
adjacent teeth; they show improvement with the laterally
positioned flap but the root surface will be incompletely
covered. ClassIIlis a denuded root surface with a deep pocket
coexisting on the same tooth or adjacent teeth where there
will be minimal root surface coverage. Sullivan and Atkins
introduced the use of the descriptive terms “narrow,” “wide,”
“shallow,” and “deep” to classify GR into four groups with a
focus on mandibular incisor teeth, but no predictive value for
treatment outcome was used. Mlinek et al. quantified GR into
"shallow-narrow" clefts if they were <3 mm in both
dimensions, and "deep-wide" defects if they were >3 mm in
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both dimensions.'*** In 1985, Miller classified GR into four
classes, based on involvement of the mucogingival junction
(MG]), the level of interproximal bone, soft tissue loss, and
tooth alignment. In class I, marginal tissue recession does not
extend to the MG]J and there is no loss of interdental bone or
soft tissue.In class II, marginal recession extends to or beyond
the MGJ with no loss of interdental bone or soft tissue. Class III
describes marginal tissue recession extending to or beyond
the MG]J with loss of interdental bone or soft tissue extending
apical to the CEJ but coronal to the apical extent of the
marginal tissue recession. In class IV marginal tissue
recession extends to or beyond the MG] with loss of
interdental bone or soft tissue extending to a level apical to
the extent of the marginal tissue recession.”

Miller's classification is considered the most commonly used
one among clinicians as it is considered to have a predictive
value for the amount of root coverage following surgical
procedures.”® However, it proved inadequate for several
reasons; first of all, it does not take into consideration all cases
of GR; for example, palatal recession is not mentioned in the
classification. Another aspect is the difficulty in
distinguishing between Miller class I and II recessions
especially in the absence of an MG]J on the palatal side.
Considering class Il and IV, it is not always easy to determine
the amount of hard and/or soft tissue loss interdentally to
differentiate between the two Classes.' Furthermore, the
prognostic anticipation of the amount of root coverage is too
complex to draw theoretically without reliable data from
randomized controlled trials (RCTs). The amount of root
coverage achieved, cannot be solely predicted on the basis of
the class of recession. For example, a class I GR might have a
poor prognosis if anatomical and etiological factors are not
controlled and if the operator's technical skills are
questionable. *Modifications for Miller's classification were
suggested, where the profile of the gingiva, particularly
gingival thickness, is taken into consideration as an important
criterion for prognosis assessment (>0.8 mm improves the
prognosis).”

In 1997, Smith introduced a classification described by a
letter and two digits (e.g. F2-4). The letters F or L denote
whether the GR is on the facial or lingual aspect of the tooth,
and the two digits denote the horizontal and vertical
components of a recession site, respectively. An asterisk (¥) is
added to the second digit when the vertical component
extends to or beyond the MGJ.” However, Smith included the
horizontal and vertical components of radicular recession
and disregarded the involvement of interdental tissues.™
Marini et al. in 2004 classified GR into mild, moderate, and
advanced based on the amount of root surface exposure to the
oral environment, where < 3.0 mm of exposure is considered
mild, 3.0-4.0 mm is moderate,and > 4.0 mm is advanced.”

In2011,Rotundo et al. proposed a new classification based on
the width of keratinized tissue, non-carious cervical lesions,
and interproximal attachment loss.”In the same year, Cairo et
al. suggested a classification which they claimed to achieve a
more standardized diagnosis by taking into consideration
interdental clinical attachment loss. In recession type 1 (RT1)
(GR without interproximal attachment loss), the interproximal
CE]J is not clinically detectable both mesially and distally. In
RT2 (GR with mild loss of interproximal attachment), the
amount of interproximal attachment loss is less than or equal
to the buccal attachment loss. In RT3 (GR with advanced loss
of interproximal attachment), the amount of interproximal
attachment loss is greater thanthe buccal attachment loss. In
Cairo RT1, similar to Miller Class I and II, 100% root coverage
can be predicted;in Cairo RT2, similar to Miller class III, some
randomized clinical trials have indicated a limit as to the
amount of interdental clinical attachment loss within which
100% root coverage is predictable after applying different
root coverage procedures; akin to Miller class IV, full root
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coverage is not achievable in Cairo RT3.*In2012,Chambrone
et al. conducted a meta-analysis that pinpointed the effect of
GR depth on the outcome of root coverage procedures, which
indicated that increased GR depth decreases the possibility
of complete root coverage.” In 2013, Kumar and Masamatti
introduced a new classification for facial surfaces of maxillary
teeth as well as facial and lingual surfaces of mandibular
teeth. In addition, it included a classification for interdental
papilla recession. However, the outcome of different root
coverage procedures depends on many factors, mainly the
tooth position and topography of surrounding alveolar bone
along with anatomical factors (including gingival biotype and
the presence of fenestrations or dehiscences), the
periodontal status, plaque index,

severity of attachment loss, smoking, control of risk factors,
occlusalload,and systemic makeup."

Taking into consideration the various aspects of former
classifications, a new diagnostic approach of the dento-
gingival unit was proposed in 2017 by Jepsen et al. in the
“World Workshop on the Classification of Periodontal and
Peri- Implant Diseases and Conditions” to classify GR,
associated mucogingival conditions, and cervical lesions
with a treatment oriented vision using Cairo et al.'s
classification of GR as a reliable basis (Table 1).”

Many epidemiological studies have been conducted on the
prevalence of GR, which varied from 50% to 90% in different
populations. However, the prevalence of GR and associated
risk factors must be viewed taking into consideration the
distinct profile of the studied population.””**There is a lack
of population data at the national level in North Gujarat, so the
present study aimed to perform a surveillance of GR at alocal
level.

Materials and Methods

The present study was carried out at Department of Dentistry,
GMERS Medical college and Hospital, Himatnagar. Five
hundred adults, males and females, aged 18-60 years were
included. In order to avoid an error in estimating the
prevalence of GR and its possible associations, only subjects
with a minimum of 20 remaining teeth were included. Third
molars and remaining roots were excluded from the study.*

In this cross-sectional study, a full mouth clinical examination
was performed in order to avoid a biased diagnosis of
periodontal disease generated by partial periodontal
recording protocols. The clinical examination was performed
by 6 points using the University of Michigan “O” probe with
Williams markings. Clinical attachment level (CAL) and GR
measurements were rounded to the nearest millimeter.
Gingival recession was defined as the distance from the
cemento-enamel junction (CE]) to the free gingival margin.
All permanent fully erupted teeth were examined excluding
the third molars.***

After evaluation of the overall periodontal condition, the facial
surface of each tooth was examined for the presence of
cervical abrasion in order to identify faulty and/or aggressive
tooth brushing. The width of attached gingiva was measured
and the site of attachment of the upper and lower frenula was
identified in order to determine the presence of high frenal
pull using tension and pull tests.”

The acceptable margin of error was set at 5%. The expected
frequency was 63.9%, based on a prevalence study
conducted on the Greek population.’ The expected total
sample size was 434, with a confidence level of 97%. The
authors agreed on a total of 500 subjects to be included in
the present study. The Fisher exact test was used for statistical
analysis and categorical data were analyzed using the Chi-
square test.

{ www.worldwidejournals.com F




PARIPEX - INDIAN JOURNAL OF RESEARCH | Volume - 10 | Issue - 08 | August - 2021 | PRINT ISSN No. 2250 - 1991 | DOI : 10.36106/paripex

Table: Classification of gingival biotype and GR

GINGIVAL SITE TOOTH SITE

REC GT KTW CE]J STEP

Depth (A/B) (+/-)
No

Recession

RT1
RT2
RT3

RT: recession type; REC Depth: recession depth; GT: gingival
thickness; KTW: keratinized tissue width; CEJ]: cemento-
enamel junction (Class A: detectable CE]J; Class B:
undetectable CEJ); Step: root surface concavity (Class +:
presence of a cervical step >0.5 mm; Class —: absence of
cervical step)

Results

A sample of 500 adult subjects was drawn from patients
attending Department of Dentistry, GMERS Medical College
and Hospital, Himatnagar where 186 males and 314 females
were examined. The overall prevalence of GR on all surfaces
was 69.4% (Table 2). In the present study, the most common
factors associated with GR were found to be dental plaque
and periodontitis, whether the localized or generalized form,
accounting for 90.8% of overall GR cases. The presence of a
local predisposing factor accounted for 8.7% of all cases.
Frenal pull was found to be the most prevalent local factor
associated with GR with a prevalence of 54.8% compared to
other local factors such as tooth malposition, which accounted
for 25.8% of cases, or a lack of attached gingiva at a particular
site,accounting for 6.5% of cases.

Table 2: Prevalence of GR

N %
GENDER Male 186 37.2%
Female 314 62.8%
GR No GR 153 30.6%
GR 347 69.4%

When all tooth sites for the whole mouth were considered,
38.9% of patients had localized GR with the mandibular
incisors showing the highest prevalence, particularly the
lingual surface (Table 3). Gender analysis showed a
significant male predilection for GR, and a significant
association of male GR with periodontitis which was found in
96.5% of cases. On the other hand, significantly more females
suffered from localized GR compared to the r male
counterparts (Table 4).

Discussion

Epidemiological studies offer unique information that is hard
to obtain through any other study design. They shed light on
the distribution of disease amongst a given population, and
the possible relationship between different etiologic factors
or predisposing factors underlying disease progression.
Although it is not a disease entity, GR causes problems of high
concern to dental patients, such as poor esthetics and tooth
hypersensitivity.”

In the present study, 500 patients were included where
females represented 62.8% of the sample while males
accounted for 37.2%. This may be attributed to a higher
motivation shown by females to maintain a healthy dentition.
The results of the present study also demonstrated that GRis a
common condition with a total prevalence of 69.4%. This
correlates with Muller et al.'s results, who found that 50% of
young adults in Germany (19-30 years) suffered from GRin at
least one site.Thus, GR is a common finding in any population
irrespective of age and ethnicity.”

The present study demonstrated a male predilection of 77.4%
for GR and this result is in accordance with Dodwad who
|

studied the prevalence of GR in India, and found that 67% of
patients with GR were males and 33% were females.”Several
other studies also showed a higher prevalence of GR in males
compared to females.”” The generally higher prevalence of
GR in males can be attributed to a lower concern with oral
hygiene and esthetics as compared to females. Contrarily,
other studies showed a female predilection for GR.**

Table 3:Risk factor for GR

N %
Risk of GR Periodontitis 314 90.8%
Local Factors 30 8.7%
Chemotherapy/Radiothera 1 0.3%
19
Tooth brushing 1 0.3%
Distribution Localized 137 | 38.9%
Generalized 215 61.1%
Crowding 2 6.5%
Local Factors Frenal Pull 17 | 54.8%
Malposed Teeth 8 25.8%
No Attached Gingiva 6.5%
Orthodontic Treatment 1 3.2%
Unknown 1 3.2%
Systemic NO Diabetes Mellitus 489 97.8%
Disease Diabetes Mellitus 11 2.2%
Table 4: Gender differences in GR
Male Female N| P
N % N %
GR* No GR 42 |22.6% | 111 |35.4(8.969| .003
%
GR 144 |77.4% | 203 |64.6
%
Risk of | Periodontitis | 139 | 96.5% | 175 |86.6(13.63| .001

GR® % | 7

2.8% | 26 |12.9
%

Local Factors | 4

Chemotherap| 1 | 0.7% 0 [0.0%
y
Radiotherapy]|
Tooth 0 | 0.0% 1 [0.5%
brushing
Distribut| Localized | 38 [25.9% | 99 |48.3|18.13|.000
ion® % | 8

Generalized | 109 | 74.1% | 106 |51.7
%

Local Crowding 0 | 0.0% 2 [1.4%5.871| .337
Factors®
Frenal Pull 1 |25.0% | 16 |59.3
%
Malposed 2 |580.0%| 6 |22.2
Teeth %
No Attached | 1 |25.0%| 1 [B.7%
Gingiva
Orthodontic | 0 | 0.0% 1 B.7%
Treatment
Unknown 0 | 0.0% 1 B.7%
Systemic| NO Diabetes | 182 | 97.8% | 307 |97.8| ---- |1.000
Disease”| Mellitus %
Diabetes 4 | 2.2% 7 2.2%

Mellitus
*Chi-square test”Fisher ExactTest; Significant P<0.05

Within the given population, periodontitis was deemed to be
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the main contributing factor for GR as it accounts for 90.8% of
total recession areas (86.6% and 96.5% in males and females
respectively). These results are comparable with
Chrysanthakopoulos who reported a positive correlation
between plaque and calculus accumulation, and GR (both
localized and generalized forms). °The role of supra- gingival
calculus as an important factor that is usually associated with
GR may be explained by the fact that dental plaque is kept in
close proximity with tissues creating areas where plaque
removal is out of reach.”Likewise, Manchala et al. who studied
the epidemiology of GR in the Indian population, found that
more than 80% of participants above 35 years of age had
>40% of their teeth covered with calculus which was strongly
associated with GR.” Mythri et al. reported that the recession
group had a clinical attachment loss >3 mm in 99.7% of all
cases.”

The most commonly affected site was the lower anterior teeth
forlocalized GR cases in the present study.These results are in
line with Mythri et al., who observed that GR was more
commonly present in the mandibular arch (66%) compared to
the maxillary arch (34%),and recession around lower incisors
accounted for 43% of the total GR in the oral cavity.*’ Dodwad
also reported in his prevalence study that about 87% of
patients showed GR in the lower anterior area.”This could be
ascribed to several factors; firstly, GR is found in areas where
alveolar bone is thin or almost absent; second is that the
lingual surfaces of lower anterior teeth represent a major
retentive area for plaque and calculus in the oral cavity; and
third, a high frenal pull may act as a local factor on the labial
surface of lower central incisors. On the other hand, the study
conducted by Chrysanthakopoulos in 2011 demonstrated
that 35.3% of GR was around the upper first and second
molars, and 28.7% of GR was around the lower first and
second molars.™

Aninteresting finding of this study is that frenal pull was found
to have a profound negative association with GR when it
comes to different local factors interplaying in the etiology of
GR (1.9% of total recession causes and 54.8% oflocal factors).
This may be attributed to a shallow vestibule with/without
several small frenula, a narrow zone of keratinized tissue and
thin interdental bone which all magnify the frenal pull effect
upon the offended teeth. These results are more pronounced
than those reported by Mythri et al. in 2015, who found that
frenal pull accounted for only 0.4% of the factors
predisposing to GR.” Contrarily, in 2009, Lafzi et al. reported
an insignificant association between frenal attachment and
GR."

Despite the limitations of the cross- sectional study design, as
it does not allow inference about causality, this surveillance is
important for describing the burden of GR in the adult north
gujrati population, identifying persons at high risk and
helping develop awareness programs and strategies to
control the condition which can positively impact the patients'
quality of life. Such strategies may include modifying oral
hygiene behavior, using desensitizing agents, periodontal
therapy, and root coverage procedures.”

Gingival recession is associated with different clinical
problems that can present a challenge when deciding
whether or not to use surgical intervention. A key question to
answer is:what happens if GR is left untreated? In this case, the
main goal of therapy should be to address each patient's
needs, and treatment options should be presented to them.” A
survey conducted among dental clinicians showed that
esthetics accounted for 90.7% of the reasons for root
coverage procedures.” Therefore, perception of GR and the
patients' needs should be carefully assessed before
proceeding to treatment using the Smile Esthetic Index(SEI),
where ten variables are used as determinants for the esthetics
of a smile: smile line and facial midline, tooth alignment, tooth
deformity, tooth dyschromia, gingival dyschromia, GR,

gingival excess, gingival scars, and diastema/missing
papillae.’

Dentinal hypersensitivity is also a common complaint
resulting from exposure of the root surface to the oral
environment. In a study on 404 patients, 795 teeth were
clinically diagnosed with dentinal hypersensitivity with an
overall prevalence of 20.6%, in which the presence of GR was
highly significant (56.8%) and represented the most
prominent factor.*The pain is short and sharp, happens
immediately after stimulation of exposed dentin, and resolves
onremoval of the stimulus.

Due to increased tooth life expectancy with people retaining
more vital or minimally restored teeth, dentinal
hypersensitivity tends to become more frequent and can
negatively impact quality of life, particularly in elderly
patients. Treatment strategies include root surface treatment
or root coverage procedures. However, there is insufficient
data on the predictability of the effectiveness of surgical root
coverage procedures on dentinal hypersensitivity.”

To summarize, GR is a highly prevalent condition in North
Gujarat, and there is insufficient dental health awareness
among North Gujarat population. Therefore, future
multicenter surveillance studies are needed to obtain a
representative sample of the whole North Gujarati population
in an effort to develop effective preventive strategies and
possibly anew classification that addresses treatment of GR.

Conflicts of interest: The authors declared no conflicts of
interest related to this work.
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