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ABSTRACT

Objective: The loss of papilla especially in the anterior region can lead to esthetic deformities or a
“black triangle.” The objective of this study was to assess the prevalence of black triangle amongst
young adults in each interdental papilla of maxillary anterior region.

Material and Method: A total of 100 subjects were enrolled for the study. Amongst these 7 interdental
papillae of 100 subjects were evaluated (total 700 papilla). Participants with age between 22 and 26
years were included in this study. Loss of interdental papillae classified and calculated according to the
Papilla Presence Index 1, 2, 3, and 4 (PPI 1, PPI12, PPI 3 and PPI 4). All the interdental papilla between
the maxillary anteriors were viewed clinically with help of mouth mirror and classified according to
Cardaropoli’s classification. The presence of papilla and degree of loss of papilla was measured.

Result: The results of this study showed that there was a statistically significant difference in
prevalence of PPI 2 at different locations, mainly governed by movement from lateral to central location
(p<0.001). There was no gender wise difference in black triangle PPI 2 for the given age group.

Conclusion: Numerous techniques are available for the esthetic recovery of the gingival tissues.
Maintenance of these tissues with adequate surgical and prosthetic techniques involves a

multidisciplinary approach in aesthetic reconstructive dentistry.
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INTRODUCTION

Aesthetic has been studied from different
perspective to obtain an esthetically pleasing
smile; many components should be in harmony
and symmetry. These include gingival display,
lips contour and outline, and tooth shape, color,
size, and position."! Consequently, open gingival
embrasures or black triangles are unaesthetic and
creates functional problems that are noticeably
unaesthetic and negatively affect smile. Open

'Director, Dwarka Metro Hills Hospital, Varanasi,
’Department of Periodontology, Saraswati Dental
College, *Private Practitioner, Aditya Dental Clinic,
Lucknow (UP), India.

Address for Correspondence:

Dr. Ruchi Srivastava Department of Periodontology,
Saraswati Dental College, Tiwari Ganj, Faizabad Road,
Lucknow (UP), India. drruchil 1 7@gmail.com,

+91 9793889594

Date of Submission: August 20, 2018

Review Completed: September 15, 2018

Date of Acceptance: September 16, 2018

gingival embrasures “black triangles” are defined
as the embrasures cervical to the interproximal
contact that is not filled by gingival tissues (Fig.
1). Open gingival embrasures contribute to
retention of food debris and can adversely affect
the health of the periodontium.!? The presence or
absence of the interproximal papilla is of great
concern to periodontists, restorative dentists, and
to the patients. The loss of papilla can lead to
cosmetic deformities (so-called “black triangle
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Figure 1: Black triangle
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disease™), phonetic problems (space allows
passage for the air or saliva), and lateral food
impaction.*# Black triangles are rated as third
most disliked aesthetic problem after caries and
crown margins.’) Often the loss of papilla is a
consequence of periodontal disease because of
gingival inflammation, attachment loss and
interproximal bone height resorption. There are
several risk factors leading to the development of
open gingival embrasures. These factors include
aging, periodontal disease, loss of height of the
alveolar bone relative to the interproximal
contact, length of embrasure area, root
angulations, interproximal contact position, and
triangular-shaped crowns.[®”) Other factors are
tooth brush trauma, plaque, thin biotype of
gingiva, stretching of gingival fibers.[®
Morphologically , the papillae had been described
first in 1959 by Cohen.””) Topographically, the
gingiva has been divided into three classic
categories: free, attached and interdental gingiva.
Interdentally, the gingiva that occupies the space
coronal to the alveolar crest is known as
interdental gingiva. In the incisor area, it has a
pyramidal shape with tip located immediately
beneath the contact point, it is narrower and it is
referred to as a dental papilla. In the posterior
region, it is broader and has formerly described as
having a concave col or bridge shape.”’ The col
is a valley like depression which connects the
buccal and lingual papillae and takes the form of
the inter-proximal contact. The borders of dental
papilla are superiorly the base of the contact point
between two adjoining teeth, inferiorly the
alveolar crest and lateral borders delineated by
the concave mesial and distal marginal gingiva of
adjacent teeth.!!") Black triangles are best
managed with a team work involving restorative,
orthodontic and periodontal parts (Fig. 2). The
purpose of this study is to evaluate the presence
and degree of black triangle amongst young
adults in each interdental papilla of maxillary
anterior region.

MATERIALS & METHODS

The present cross-sectional study was conducted
in Department of Periodontology. The
Institutional Human Ethics Committee approved
the design of the study. Based on initial
screening, subjects meeting the inclusion and
exclusion criteria were recruited among the
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Figure 2: Interdisciplinary approach to overcome
the black triangle

patient pool visiting the department. All the
participants were provided with the information
sheet and written informed consent was obtained.
A total of 100 subjects were enrolled for the
study. Amongst these 7 interdental papillae of
100 subjects were evaluated (total 700 papilla).
Participants with age between 22 and 26 years
were included in this study.

Inclusion criteria:

1. Periodontally healthy individuals with good
oral hygiene.

2. Maxillary anterior teeth present (from canine
to canine and first premolar in both the
quadrants).

3. Both male and female subjects between age
group of 20 and 28 years.

4. Patient not undergone any periodontal
surgery in the past 1 year.

Exclusion criteria

1. Periodontitis patients.
History of orthodontic treatment.
3. Prosthetic or restorative treatment in the
selected teeth.
4. Crowding and malalignment of teeth.
Spacing between the maxillary anterior teeth
6. Patients who are medically unfit to
participate in the study.

9]

Loss of interdental papillae classified according
to the Cardaropoli.['!

Papilla Presence Index (PPI-1): When the
papilla is completely present and coronally
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extends to the contact point and at the same level
as the adjacent papillae.

Papilla Presence Index (PPI-2): Papilla is no
longer completely present and lies apical to the
contact point and not at the same level as the
adjacent  papillae, but the interdental
cementoenamel junction (iCEJ) is still not visible.

Papilla Presence Index (PPI-3): Papilla is
moved more apical and the iCEJ becomes visible.

Papilla Presence Index (PPI-4): Papilla lies
apical to both the iCEJ and buccal CEJ.

All the interdental papilla between the maxillary
anteriors viewed clinically with help of mouth
mirror and classified according to Cardaropoli’s
classification and measured its presence and
degree of loss of papilla (Fig. 3).

W i )

Figure 3: Different types of Interdental papilla
clinically measured between the maxillary
anteriors

STATISTICAL ANALYSIS

SPSS package version 15.0 was used to analyze
the data. The value of continuous variables was
expressed as + standard deviation. Chi-square test
and Friedman’s test were applied for the purpose
of comparison of data. The confidence level was
kept at 95% and a p value <0.05 was proposed to
show a significant association.

RESULTS

The study was attempted to evaluate the
prevalence of loss of papilla in young adults in
cross-sectional study design. A total of 100
patients completed the study. 700 papillaec were
evaluated for the loss of interdental papillae.

14 & 13 97

Table 1: Total number of patients evaluated
showing PPI

Between  Total Total Total
tooth patients Male Female

number (n=100) patients patients

w
N
(o)}
1
(9]
—_
w

13&12 9% 4 45 1 51 3

12& 11 87 13 40 |6 47 7

11 & 21 68 32 28 18 40 14

21 & 22 84 16 | 38 8 46

8
22 & 23 94 6 43 3 51 3
2

23 & 24 98 2 46 | - 52

Total 624 76 286 36 338 40
papilla 700 322 278
examined

Graph 1 : Gender wise comparison of number of
subjects with PPI 2

mTotal mMale mFemale

150

100

) i ]

o | I I‘ m B

Between 14 Belweer\ 13 Between 12 Between 11 Between 21 Belween 22 Be(ween 23
&13 12 &11 &21 & 22 23 & 24

% Subjects with Score 2
8
=)

Graph 2 : Comparison of number of PPI-2’s in an
individual

0.0 mTotal mMale wFemale

Percentage
&
=3
o

w
=3
=3

20.0

10.0 -

0.0
0 1 2 3 4 5 6

Total Number of teeth with score2

Asian Journal of Oral Health & Allied Sciences Volume 8, Issue 2, Jul-Dec 2018, Page 37



Singh ef al. Prevalence of Black Triangle Amongst Young Adults

Table 2: Gender-wise Black Triangle PPI.
Total (n=100)

PPI 1 PPI 2

14 & 13 97 3 46
13&12 96 4 45
12&11 87 13 40
11 &21 68 32 28
21 & 22 84 16 38
22 & 23 94 6 43
23 & 24 98 2 46
Among x*=87.145; p<0.001

different

locations

(Friedman

test)

Table 1 shows the total number of patients
evaluated with their papillac presence index
1,2,3. Total 700 papillae evaluated out of which
papillae with PPI 1, 2, 3 were 624, 76, 0
respectively. None of the patients who were
evaluated having PPI 3. Majority of subjects
irrespective of gender had PPI 1. Prevalence of
PPI 2 increased from lateral to central incisors. At
central incisors, prevalence of PPl 2 was
maximum (Table 2). Statistically, there was a
significant difference in prevalence of PPI 2 at
different locations, mainly governed by
movement from lateral to central location
(p<0.001).

Gender wise the difference in black triangle PPIs
at different locations was not significant
statistically (Graph 1). Majority of subjects did
not have any teeth with black triangle PPI 2
(n=55; 55%). Number of PPI 2 black triangles
ranged from 0 to 6 with a mean value of
0.76x1.20. In both males and females, majority
did not have any black triangle PPI 2 or had only
1 tooth with black triangle PPI 2. Statistically,
this difference was not significant (Table 3,
Graph 2). Therefore, black triangle PPI 2 is
observed in almost half the subjects. There was
no gender wise difference in black triangle PPI 2
for the given age group.

Males (n=46)

¥?=57.429; p<0.001

Females (n=54) Statistical

significance

PPI2 PPI 1 PPI2

0 51 3 2.635 0.105
1 51 3 0.740 0.390
6 47 7 0.000 0.990
18 40 14 1.990 0.158
8 46 8 0.123 0.726
3 51 3 0.041 0.839
0 52 2 1.738 0.187

¥2=31.200; p<0.001

Table 3: Comparison of number of PPI-2’s in an
individual

Number Total Males
of teeth (n=100) (n=46)
with PPI N % N % N %

Females

2’s

0 55 55 122 478 33 | 6l1.1
1 29 29 16 348 13 24.1
2 10 10 5 | 109 | 5 9.3
3 2 2 | 2 4.3 0 0
4 1 1 1 2.2 0 0
5 1 1 0 0 1 1.9
6 2 2 10 0 2 3.7

Mean 0.76£1.20  0.78+0.96  0.74+1.38
No. of
teeth
with PPI
2+SD

x>=7.921 (df=6); p=0.244

DISCUSSION

The primary objective of the study was to
evaluate how much is the prevalence of loss of
papillae in young adult as loss papillae or open
gingival embrasure gives unaesthetic appearance
and creates a functional problem. Black triangle
leads to retention of food debris and can
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negatively affect the healthy periodontium. In this
study we found that PPI PPI 2 that is the presence
of black triangle was more prevalent and
increasing from lateral to central incisor and its
prevalence was maximum between central
incisors. Significant difference was observed at
different location with PPI 2 (p<0.001).

Kotsakis et al.'3 evaluated the presence of loss
of interdental papillae and its association with
smile line and observed that the high prevalence
of midline papillary recession in the maxilla
found in Caucasian population. Papillary
recession was found in 46.4% of study
participants (n = 211), while the prevalence of
visible recession among maxillary midline papilla
during maximum smile was 38.4%, which was
statistically significantly less than that of patients
diagnosed intraorally with loss of papillary height
(P <0.001).

There are number of factors affecting the
presence or absence of the papilla. They can be
availability of wunderlying osseous support.
Ochsenbein described the term “positive
architecture” which refers to the osseous crest
follows the shape of the cementoenamel
junctions, and the position of the interproximal
bone is more coronal than the radicular bone.!'¥
The more pronounced gingival scallop had a
higher level of the interdental bone when
compared with a flatter gingival scallop (4.1 mm
vs. 2.1 mm). Also when the distance from the
contact point to the alveolar bone was less or
equal to 5 mm, the papilla was present in 98% of
the times, while at 6 mm it dropped to 56% and at
7 mm it was only present 27% of the times. Tal
studied the interproximal distance of roots and the
prevalence of infrabony defects. The author
reported that only when the distance between
roots was > 3.1 mm, two separate infrabony
defects were noted.!'>) This implies that a minimal
of 3 mm interdental distance may be needed in
maintaining papillae. The number of papillae that
filled the interproximal space decreased with the
increasing distance from the contact point to the
alveolar crest and interproximal distance of the
roots. Another factor is periodontal biotype, the
morphologies of interdental papilla and the
osseous architecture can be categorized in to thin
and thick periodontal biotype. The thin
periodontal biotype are friable, escalating the risk

of recession following crown preparation and
periodontal or implant surgery. Due to the
fragility of the thin tissue, delicate management is
essential for avoiding recession and hence
visibility of subgingivally placed crown margins
at the restoration/tooth interface. Thick biotype is
better than thin biotype.'¥! Thick biotype is
fibrotic and resilient, making it resistant to
surgical procedures with a tendency for pocket
formation (as opposed to recession). While the
interdental gingival tissue possesses biological
tissue memory, rebound of the gingival tissue is
more likely than thin. Therefore, a thick biotype
is more conducive for implant placement,
resulting in favorable aesthetic outcomes.

The subjects were periodontally healthy in our
study with no mucogingival problems. The only
factor which was causing the presence of black
triangle with PPI 2 was the morphology of tooth.
Out of 100 subjects 53 subjects were having
interproximal contact position more incisally &
47 subjects were having triangular shaped crown.
Presence of black triangle at young age group
indicates that it would result in severe periodontal
destruction if not corrected. Loss of interdental
papilla creates a space for lateral food impaction
which leads to gingival inflammation, attachment
loss, and interproximal bone  height
resorption.7-18]

Management of black triangle done by non-
surgical and surgical approach. Non-surgical
approach is achieved by correction of traumatic
oral hygiene procedure, restorative/prosthetic
restoration & orthodontic approach.!'*2% Surgical
approach is achieved by papilla recontouring,
papilla preservation flap, papilla reconstruction
(pedicle flap, semilunar coronally repositioned
flap, envelope type flap, autogenous osseous and
connective tissue grafts, microsurgery).!*!!

In the present study loss of interdental papilla was
because of position of interproximal contact point
and triangular shaped crown thus management
could be achieved by non-surgical approach.
Restorative and orthodontic procedure will fill
the open gingival embrasures in these cases.?>?’]
Interproximal reduction (IPR) of enamel on
triangular crowns will convert a point contact to
a broader contact area that will reduce open
gingival embrasures. Reduction of interproximal
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enamel with a reducing diamond strip to
recontour the mesial surface of the central
incisors.?? Typically, 0.5 to 0.75 mm of the
enamel is removed with IPR. IPR and space
closure will lengthen the contact point gingivally.
There are several considerations in planning
restorative treatment for large open embrasures.
Mesiocervical restorations or veneers will reduce
the appearance of open embrasures by altering the
crown form.!*> All these treatment plan were
explained to the subjects with open gingival
embrasures to reduce its negative effects on
periodontium in future. Case selection is
important, as patients require good oral hygiene,
a low caries rate, and proper prosthetic
maintenance. Biofilm accumulation due to
inadequate prosthetic hygiene may contribute to
microorganism colonization of the intaglio
surfaces of prostheses, encouraging opportunistic
oral infections. Thus, careful daily removal of
biofilm from the oral cavity and surfaces of
removable prostheses is important to minimize
the risk of infection, contribute to good oral and
overall systemic health and maintenance of
proper esthetics.

CONCLUSION

Gingival defects may be treated with surgical or
prosthetic ~ approaches.  Restoration  and
maintenance of these tissues with adequate
surgical and prosthetic techniques involves a
multidisciplinary approach in modern esthetic
dentistry. The etiology of black triangle is
multifactorial. It is possible to create esthetically
pleasing and anatomically correct tissue contours
when small volumes of tissue are being
reconstructed, but this method is unpredictable
when a large volume of tissue is missing.
Position of interdental contact points and
triangular shaped crown i.e., morphology of the
tooth appears to be most significant factor. To
determine the ideal treatment for the patient, early
diagnosis and evaluation of soft or hard tissue
problem by dentist is a must. An interdisciplinary
team approach including restorative, orthodontic
and periodontal parts is critical for restoration of
open gingival embrasures. Gingival biotype is
concerned with the particular pattern and
thickness of gingival tissue around the teeth and
is of greatest concern in aesthetic reconstructive
dentistry.
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