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ABSTRACT

Background: Various classification systems have been devised to classify gingival recession defects (GRDs). Recent evidence has raised
many questions on the use of currently popular classification systems. The purpose of this systematic review is to assess various classification
systems in the light of the current scientific literature.

Methods: A comprehensive and systematic search was done to identify literature related to classification systems for GRD. Sources included
books, journals, and online database. The search was done using the predefined criteria; 337 articles were initially identified through online
database PubMed (Medline) and 12 from handsearch, of which a total of 10 full text articles were finally selected.

Results: The classification systems which were included in the review included the classifications given by Sullivan and Atkins, Miller, Smith,
Nordland and Tarnow, Kumar and Masamatti, and Mahajan. The systematic review revealed that the Sullivan and Atkins classification system for
gingival recession was the most useful classification system for clinicians till the year 1985 in which P. D. Miller introduced the classification system
for marginal tissue recession. From 1985 to till date, the Miller’s classification system is the most frequently used and popular classification system.
Conclusion: None of the classification systems for GRD fulfilled the ideal criteria; however, some of the recently introduced classification

systems have evolved as a more comprehensive and viable alternative to already established classification systems.
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Gingival recession is a common consequence of
periodontal disease in most populations;!'l the condition
is associated with functional and esthetic problems for
the patients. Typical causes of recession are trauma,
periodontitis, tooth malposition, or local inflammation./?!
Gingival recessions may be asymptomatic but may result
in root caries, dentinal hypersensitivity, and unesthetic
appearance.

Management of gingival recession defect (GRD) can be done
either surgically or nonsurgically. Surgical management
techniques include free gingival graft,”! free connective
tissue graft,* laterally (horizontally) positioned flap,?!
coronally positioned flap like semilunar pedicle,!®
subepithelial connective tissue graft,” pouch and tunnel
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technique,® guided tissue regeneration technique for
root coverage,” periosteal pedicle grafts,'” and combined
techniques.

Correcting faulty tooth brushing technique, orthodontic
realignment, veneering using composites, and gingival
prosthesis result in the management of GRD nonsurgically.
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Classification systems are vital in providing a framework to
scientifically study the etiopathogenesis and treatment of
diseases in a methodical manner. In addition, classification
systems help clinicians immensely to categorize their patients
according to their individual needs. Although most of the
clinicians are aware about the clinical implications of GRD,
till date, there is no consensus on the various classifications
used to classify GRD.

Many research articles are being published on limitations,
and drawbacks of various established classification systems
and new systems to classify GRD are now being introduced
frequently, making it further difficult for the clinicians to
decide on a single effective means to classify and hence treat
GRD accordingly.

Is Miller’s classification still relevant in the light of the current
evidence?

What are the other alternatives to Miller’s classification
system which may be used to classify GRD?

P: Population — patient with GRD
I: Intervention — to classify GRD.

O: Objective — classify and determine the treatment plan
for GRD.

S: Studies included — observational to clinical studies.

A comprehensive and systematic search was undertaken for
the literature related to GRD classification systems as per the
Preferred PRISMA guidelines.!"!!

Sources included books, journals, related sites, and online
database (Medline, PubMed). The search was not language
restricted and combined the following terms: gingival
recession classification, recession defects classification, and
classification system for gingival recession. The flowchart
depicting selection process of the studies included in the
systematic review is shown in Figure 1.

Only original articles published related to classification of
GRD in indexed journals and authentic books from the year
1968 to 2013 were selected for the systematic review as no

n = 337 Potentially relevant
articles identified from
online database

|

n = 4 of records after duplicates removed and n = 37 excluded

n = 12 Additional records
identified through books

n =299 articles
excluded for
irrelevant topics

n = 308 of records screened '—b

n =10 Full text articles

retrieved for more detailed evaluation

n = 0 articles excluded

n =10 articles included for
the systematic review

relevant original research publication was found beyond
2013.

Nonindexed journals/local magazines and articles on topic
other than classification of GRD.

The search was done using the predefined criteria, 337
articles were initially identified through online database
PubMed (Medline) and 12 from handsearch, of which a total
of 10 full text articles were finally selected for systematic
review [Table 1], considering the theoretical and subjective
nature of the review; no statistical data was available, and
hence, no biostatistical calculations were performed.

The aim of the present systematic review was to assess and
critically analyze the various classification systems available
in the literature to classify GRD, thereby arriving at a
consensus on the best available classification system based
on the current evidence. Murphy had given criteria of an
ideal classification systems which included the following:?
1. Usefulness: an ideal classification system should be
practical and easy to use
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2. Exhaustiveness: an ideal classification should
accommodate majority of the variations in the condition
being classified

3. Disjointness: there should be no overlapping between
two classes of classifications

4. Simplicity: large number of subclasses and too many
variables should be avoided in the classification.

During our search, the first classification which was
identified was given by Sullivan and Atkins in 1968.1"* They
initially classified gingival recession into four morphological
categories: the shallow—narrow, the shallow-wide, the
deep—narrow, and the deep-wide. Although very popular
and simple to use, it lacks scientific evidence, exhaustiveness,
and objectivity.

Mlinek et al.'¥ based their classification system on the
Sullivan and Atkins classification system and gave it objectivity
by “shallow-narrow” defects as recession <3 mm, while
“deep-wide” defects were recessions >3 mm; this classification
system also inherited the limitation of their predecessors.""l

Liu and Solt had also classified marginal tissue recession.!"”
According to their classification, there are two types of
gingival recessions:

1. Visible recession is the clinically observable root
measured from the cementoenamel junction (CEJ) to the
crest of the soft tissue margin

2. Hidden recession is the depth of the sulcus or pocket as

measured from the soft tissue margin to the epithelial
attachment. The total amount of recession is the sum
of the two types.

This system for classifying gingival recessions was theoretically
valid but clinically was not very effective as it did not discuss
the prognosis with visible and hidden recessions. The
classification also failed to provide information about the
condition in which CEJ was absent. Benque et al.'® gave a
classification system based on the prognosis and the shape
of the GRD; they described the following three forms:

1. U: Poor prognosis for covering recession defect

2. V: Favorable prognosis

3. I: Good prognosis for covering recession defect.

The classification system was simple but lacked scientific
support to support its use.

After thoroughly studying the various classification systems,
it was found that all of the above classification systems had
the following limitations:

* Observation is only on facial surface neglecting
lingual/palatal recessions which is important as
denuded root surfaces on the lingual/palatal side may
cause discomfort like pain and sensitivity; they should
also be classified

*  No criteria for interdental soft and hard tissue loss were
given in these systems for classifying GRD which was a
major drawback as these factors may affect the prognosis

* Measurement of gingival thickness in patients with GRD
is a recent concept which might affect the outcome and
long-term prognosis of the treated GRD; this was not
taken into account in any of these classifications

*  Severity of malaligned teeth which is an important factor
in determining the extent and severity of GRD was not
included.

Until 1985, Sullivan and Atkins classification was the most
clinically acceptable and popular when P. D. Miller Jr. classified
marginal tissue recession into four classes.!"”

Miller’s classification is still the most popular among all the
classification systems. Four classes of GRD were made based on
the evaluation of soft and hard periodontal tissues [Table 1].
It was found that Miller’s classification, which claimed to
anticipate the prognosis of root coverage, has revealed its
inadequacies, which were recently pointed out by various
researchers.® In addition, Miller’s classification system lacks
both reliability and validity which are central to determining
the utility of any clinical examination.!"”!
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The limitations and drawbacks of Miller’s classification
system prompted various researchers to invent newer and
more holistic classification systems. One such classification
system identified in our study was Smith who proposed an
index of recession (IR). The system had an observational and
descriptive value, was capable of denoting severity of the
recession defects, and also provided a basis for evaluating
treatment modalities and experimental studies. The IR had
two components: horizontal and vertical.?”!

The horizontal component: the first digit is expressed as a
whole number value from the range 0-5 depending on what
proportion of the CEJ is exposed, on either the facial or
lingual aspects of the tooth, between the mesial and distal
midpoints (MM-MD distance) approximately.””!

The second digit of the IR gives the vertical extent of
recession measured in whole mm on a range of 0-9.20

Although this index is exhaustive, it lacks simplicity and is
difficult to use.

In 1998, Nordland and Tarnow had given a classification
system for loss of papillary height.?'l The system utilizes 3
identifiable anatomical landmarks: the interdental contact
point, the facial apical extent of the CEJ, and the interproximal
coronal extent of the CEJ [Table 2].'"” This classification
system although is simple to use, it lacks exhaustiveness.

After Nordland and Tarnow from 1998 to 2009, no recognized
and popular classification system was identified through our
online database and handsearch till the year 2010 when a
modification of Miller’s classification was given by Mahajan./*?
He pointed out some of the inherent drawbacks associated
with Miller’s classification system:
e Miller’s classification lacks exhaustiveness and
disjointness, for example, it would be difficult to

Class | Marginal tissue recession, which does not extend to the MGJ

There is no periodontal loss (bone or soft tissue) in the interdental
area, and 100% root coverage can be anticipated

Marginal tissue recession, which extends to or beyond the MGJ
There is no periodontal loss (bone or soft tissue) in the interdental
area, and 100% root coverage can be anticipated

Marginal tissue recession, which extends to or beyond the MGJ
Bone or soft tissue loss in the interdental area is present or there
is a malpositioning of the teeth, which prevents the attempting of
100% of root coverage. Partial root coverage can be anticipated
Marginal tissue recession, which extends to or beyond the MGJ
v The bone or soft tissue loss in the interdental area and/

or malpositioning of teeth is so severe that root coverage
cannot be anticipated

Class Il

Class Il

Class

MGJ: Mucogingival junction

classify the GRD that does not extend to mucogingival
junction (MGJ); but, there is associated hard and soft
tissue loss in the interdental areas adjacent the defects
* The difference between Class IIl and IV lies only in the
extent of the severity of the GRD
*  The classification system does not mention any objective
criteria to assess the severity of bone/soft tissue loss.

Based on the above facts, the following modifications were

suggested by Mahajan:

* The emphasis on the extent of GRD in relation to MGJ
should be separated from the criteria of bone/soft tissue
loss in interdental areas

* Objective criteria should be included to differentiate
between the severity of bone/soft tissue loss in Class III
and Class IV, as used in some of the other classifications

* Prognosis assessment must include the profile of the
gingiva as recent studies have shown that gingival
thickness is an important criteria affecting long-term
prognosis of treated GRD (>0.8 mm improves the
prognosis); in other words, thick gingival profile favors
treatment outcome and vice versa.

An outline of Mahajan’s modification of Miller’s classification

including the above-mentioned changes is presented:/*

e Mahajan’s Class I (M I): GRD not extending to the MGJ

* Mahajan’s Class Il (M II): GRD extending to the
MGJ/beyond it

* Mahajan’s Class I (M III): GRD with bone or soft-tissue
loss in the interdental area up to cervical one-third of
the root surface and/or malpositioning of the teeth

* Mahajan’s Class IV (M IV): GRD with severe bone or
soft tissue loss in the interdental area greater than
cervical one-third of the root surface and/or severe
malpositioning of the teeth.

e BEST: Class I and Class Il with thick gingival profile

*  GOOD: Class I and Class Il with thin gingival profile

*  FAIR: Class Il with thick gingival profile

*  POOR: Class Il and Class IV with thin gingival profile.

Thus, an individual with similar Miller’s classification may
have different prognosis depending on the gingival profile.
In addition, the Mahajan’s modification removed the
confusion between GRD with no interdental hard/soft tissue
loss (Mahajan’s Class I and II) and GRD with interdental hard/
soft tissue loss (Mahajan’s Class Il and IV).

The positive aspect of this classification system was that it
was based on the most popular Miller’s classification system
and hence making it convenient for the clinicians to shift
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over to it who are already accustomed to the more than two
decades old time-tested Miller’s classification system; also,
the fact that by including the recent clinical evidence-based
criteria, it offers a “gradual up-gradation” and improvement
rather than a “sudden drastic shift” to more comprehensive
but complex classification systems, thus avoiding the initial
resistance by the users which is among the most common
cause for unacceptability and lack of popularity of the recently
given classifications for GRD. This classification system
exhibited exhaustiveness, disjointness, and simplicity and
was found to be reliable®! but required radiographic evidence
in every patient and is limited to facial surface defects only.

Another classification system identified was given by Cairo
et al.» who used the interproximal clinical attachment level
to classify gingival recessions and predict root coverage
outcomes. It took into account the desirable characteristics
of a classification system suggested by Murphy!'>?4 but needs
further studies to test its validity and reliability [Table 3].2"

Recently, Kumar and Masamatti®! gave their classification
which classified buccal and lingual gingival recessions
into 3 classes with further subclasses in each type; the
palatal gingival recessions were classified separately into
different classes. Although the classification system tried to
incorporate the lingual recessions which makes it relatively
more exhaustive than Miller’s classification system, it lacked
simplicity. The authors of this classification system also
compared their classification with the Miller’s classification

Classification Criteria

Normal Interdental papilla fills embrasure space to the apical

extent of the interdental contact point/area

The tip of the interdental papilla lies between the
interdental contact point and the most coronal extent of
the interproximal CEJ (space present but interproximal CEJ
is not visible)

The tip of the interdental papilla lies at or apical to the
interproximal CEJ but coronal to the apical extent of the
facial CEJ (interproximal CEJ visible)

The tip of the interdental papilla lies level with or
apical to the facial CEJ

Class |

Class Il

Class lll

CEJ: Cementoenamel junction

RT1 Gingival recession with no loss of interproximal attachment.
Interproximal CEJ was clinically not detectable at both mesial
and distal aspects of the tooth

RT2 Gingival recession associated with loss of interproximal
attachment. The amount of interproximal attachment loss was
less than or equal to the buccal attachment loss

RT3 Gingival recession associated with loss of interproximal
attachment. The amount of interproximal attachment loss
was higher than the buccal attachment loss

RT: Recession type, CEJ: Cementoenamel junction

system in terms of clinical applicability,”® but the fact
that the Miller’s classification system does not include
palatal and lingual GRD while the Kumar and Massamati’s
classification system is based on inclusion of these defects
for classifying GRD; therefore, comparison on these grounds
abates the outcomes of the study results as the possibility of
bias in favor of the latter cannot be ruled out. In addition,
the Kumar and Massamati’s classification system lacks any
evidence in its support about the inter- and intra-rater
reliability, which is an inherent quality of a system to be
clinically applicable.

At the end of the systematic review, the classification systems
which may be labeled as theoretically and clinically relevant,
till date, included the classifications given by Sullivan
and Atkins, Miller, Smith, Norland and Tarnow, Cairo et al.
[Table 4], and Mahajan. The review also revealed that only
three classification systems, namely the classifications given
by Mahajan, Cairo et al., and Kumar and Masamatti have tried
to objectify their findings when used to classify GRD.[?>2420 [t
is also pertinent to mention that the objectivity of all these
classification systems was assessed by the proposers of these
systems, and actual reliability of these systems needs further
assessments.

Despite the fact that classifying lingual and palatal GRD
cannot be underestimated, majority of the systems which
gained popularity classified only buccal GRD. The reason
behind their popularity may be the practical approach of
these systems which make them simple to apply and hence
clinically useful.

It is also worth mentioning that one of the limitations of our
study was that it lacked statistical analysis due to limited data
available on the subject. The authors suggest future research
to compare and analyze various GRD classification systems
based on actual validation of the classification results on the
treatment outcomes of the patients treated for GRD.

Despite the fact that Miller’s classification is still very popular,
inherent drawbacks associated with the Miller’s system
have started to emerge, suggesting either a modification or
replacement of the Miller’s classification system with some
of the more recent and updated classification systems.

Nil.
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