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Abstract

Black triangles are a result of periodontal disease and can also be a response to treatment and return of health. They can also be a result of orthodontic
treatment and tooth and root shape and position. They are perceived as unaesthetic and there is an increase in the demand for treatment. This paper will
look at some of the treatment options that are available to treat black triangles. The treatment is often multidisciplinary and can involve orthodontics,
surgery and restorative. As aim of this thesis is to aid the prediction of black triangles, as a solution to them needs to be sought. This paper explores the
treatment of black triangles to help the clinician give the patients the options if it is predicted a black triangle may be present.

Method: An OVID MEDLINE search was undertaken using the term Black triangle AND treatment. This yielded 32 papers and of these 14 were related
to dental black triangles. These 14 papers were the hand searched for their cited references and this yielded an additional 17 papers.

Conclusion: The treatment for black triangles can be difficult and in the case of surgical management very unpredictable. More research into simple
predictable management needs to take place.
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Introduction distance between the contact point and the crest of the bone. Tarnow

described the presence of a black triangle to be related to this distance

Black triangles are both unaesthetic and can be an area where food and suggested that should a distance of Smm or less exist between

can get trapped, which can lead to a worsening of gingival health and the contact point and the crestal bone then a black triangle can be

speech problems [1, 2]. The balance between the gingiva and the teeth avoided. If the distance is greater than 6mm then a 44% chance of a

should be as natural as possible to improve the aesthetics [3, 4]. Before black triangle exists and if this is 7mm or greater then in 73% of cases
any treatment, such as periodontal and orthodontics, the possibility
of black triangles should be discussed [5]. If the black triangle is to be

treated then it is important to know the aetiology of it. A black triangle

a triangle will be formed [9].

The more posterior area in the mouth, the larger the embrasure

. . . s . . space is, and the smallest space is that between the central incisors
is present if the interdental papilla is not filling the space cervical to o .
. . [10, 11]. The contact point is in fact a contact area and in the central
the interdental contact point. o . . ; ;
incisor it is approximately 2mm x 2mm [11]. There is a classification

Black triangles are associated with periodontal disease both of loss of papilla height developed by Nordland and Tarnow [12].
treated and untreated, orthodontics and orthognathic surgery. They They used three landmarks to classify the papilla loss: the contact
therefore become more common as patients get older and are more point interdentally, the labial apical position of the Cemento-Enamel
prevalent in adults [5, 6]. It has been shown that patients older than 20 Junction (CEJ), and the interproximal coronal position of the

are more likely to have a black triangle than patients who are younger cemento-enamel junction.
than 20 years old [7]. Patients who suffer from osteoporosis are also at The divided in to f (Fi 9.1)

e classes were divided in to four groups (Figure 9.1).
an increased risk of developing gingival recession [8]. The tooth and grotips iTig

the root morphology play a role in the presence of a black triangle. If + Normal - The papilla fills the space to the contact point.

the crown of the tooth is of a triangular shape then the patient is more o Class I - The papilla lies between the contact point and the most
likely to have a black triangle as the embrasure space will be larger. The coronal position of the CEJ interproximally (the interproximal
embrasure space also plays a role in the aetiology of the black triangle CE]J not visible).

[7]. The major aetiological factor for the presence of a black triangle is «  ClassII - The papilla tip lies at or below the interproximal CEJ but
the contact point to the crest of bone distance. In periodontal disease coronal to the labial CEJ.

there is loss of the interdental bone and this will therefore increase this « Class I1I - The papilla tip lies at or above the labial CEJ.

J Dent Maxillofacial Res, Volume 2(1): 1-5, 2019



Ali Rizvi (2019) A Literature Review of the Treatment of Black Triangles

Black triangles are perceived as unattractive by both patients and
professionals. The evidence that patients do not like black triangles
comes from a study by Cunliffe and Pretty where patients were asked
to rank black triangles against other dental problems and they found
that patients ranked black triangles after caries and missing teeth [13].
Kokich demonstrated orthodontists identified a black triangle of 2mm
was unattractive whereas, general dental practitioners as well as the
general public were unable to detect an open embrasure unless it was
3mm in length [14]. Patients are more aware of dental aesthetics with
the increase in media coverage and the rise of celebrity culture [15].
In the UK’ 2009 Dental Health Survey 16% of dentate adults had
difficulty in smiling or showing their teeth [16].

Class 11l

Facial CEJ —

Interproximal CEJ — = = = — — — — — — a - — ——

Class |

Interdental _
contact point

Figure 9.1. Classification of papilla loss.

Treatment for black triangles

The aetiology of black triangles is multifactorial; therefore it is
best that each patient is assessed thoroughly in order to formulate the
treatment which will best suit them [17]. The treatment may be a single
modality but more often it is a multidisciplinary with orthodontic,
surgical and restorative management.

Orthodontic management

Teeth of triangular morphology are liable to black triangle disease
and can be treated with Inter-Proximal Reduction (IRP) and space
closure. The IRP and space closure changes the contact to a more
broad area therefore reducing the contact point distance resulting
in a reduced embrasure space. IRP is performed with diamond
strips or fine burs to remove the interproximal enamel and change
the mesial contour of the teeth. Usually, only 0.5mm-0.75mm of
enamel is removed to achieve the desired result [18]. Another factor
to considerer is the root divergence as this increases the likelihood of
black triangles. The normal angle between the roots of patients with
normal inter-dental papilla was 3.65° and if this increases by 1° then
there is an increase in the probability of a black triangle from 14%-
21% [1]. Orthodontists must take care with the placement of brackets
to reduce the risk of divergent roots. Therefore in adults with attrition,
the brackets need to be placed perpendicular to the long axis of the
tooth and not parallel to the incisal edge. In addition it is also useful
to know the angulation of the roots before treatment and a periapical
radiograph is advised [19]. As the roots become more parallel the
contact point becomes more apical and lengthens. The result is the
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crowns become closer and the trans-septal fibres fill the space and
relax, therefore reducing or eliminating the open space [18].

The amount of crowding that the anterior teeth have has little
influence on black triangles after orthodontic treatment. In patients
with less than 4mm crowding and 4mm to 8mm crowding there was
similar number of patients who had black triangles post treatment [5].
When the crowding was over 8mm, the percentage of black triangles
went up by 7%. As patients get older there is a decrease in the width/
length ratio as the crown of the tooth wears and becomes shorter. This
changes the position and proportion of the contact point [20]. When
a patient with previously treated periodontal disease is treated with
orthodontics, care must be taken to explain that there may be marked
interproximal recession that may need restorative management post
orthodontics [21]. The other orthodontic management procedure is to
take advantage of the fact that as a tooth is extruded the gingiva comes
with it, and this may restore the interdental papilla with assistance of
surgery [22].

Periodontal condition

It is important to make sure that the periodontal tissues are healthy
and stable. If they are not there will be continued bone loss, which
means that the tissues will further recede. The loss of the bone leads
to an increase in the distance between the contact point to the crest
of bone and an increased risk of a black triangle. It has been shown in
several studies that when the distance between the contact point to the
crest of the bone increases over 5mm, the percentage chance of having
a black triangle increases [9, 19, 23]. Other periodontal considerations
such as gingival inflammation, interproximal cleaning and gingival
biotype need to be taken into account when assessing the risk of black
triangles [13].

Tooth brushing trauma can also lead to black triangles and this
includes overzealous use of interdental products. If this is suspected
then interproximal cleaning should be stopped to see if the papilla
recovers [24]. Patients who have thin gingival biotypes have a
restricted blood supply at the papilla which results in altered healing
[6]. Thin tissue is susceptible to trauma therefore it is best to educate
the patient on atraumatic interdental cleaning [25].

Surgical procedures

The tissue interproximally is very fragile and the blood supply to
this area is poor. Surgery works best on patients with thick tissue type,
but it is patients with thin tissue who are more susceptible to recession.
The thick tissue type has a better blood supply and rebound than the
thin, whereas the thin tissue type tends to have permanent recession.
This is why it is less predictable to use surgical procedures to correct
interdental black triangles. There is also limited space to perform the
procedures and it is difficult to place grafts due to limited access. If
the papilla is damaged surgically then there is a risk the situation
could be made worse. There was a study in 1965 when two papilla of
16 dental students were surgically removed and 69% failed to return
to their original dimensions [26]. There have been micro surgical
procedures undertaken to generate interdental soft tissue. They are
very technique sensitive and their success will depend very much on
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the clinician’s skill and experience. There have been some promising
case studies that have shown some success [27, 28]. Recently there has
been a pilot study on the use of micronised acellular dermal matrix
allograft technique which found it promising as there was significant
increase in the papilla index [29]. This study was undertaken on 12
patients with 38 papilla defects and involved the use of powdered
dermal matrix mixed with saline. It was then injected into a pouch
that was formed by releasing the gingival papillary complex to move
it coronally.

In implant treatment it is harder to produce a papilla as there is no
interdental crest between two implants. It has a flat plate of bone that
does not support the papilla as well. Tarnow looked at the presence
of the papilla from the crest of the bone to contact point distance
and found that only an average of 3.4mm of gingival height could be
achieved between two adjacent implants [30]. This group suggested
that if two teeth need to be replaced in the aesthetic zone then it is
better to place one and cantilever the other tooth from the implant.
The edentulous area can be surgically enhanced with a connective
tissue graft and an ovate pontic to develop an appearance of a papilla.
When the area is enhanced with more soft tissue in the form of
connective tissue grafts the amount of soft tissue above the bone can
increase up to 9mm [31]. The ovate pontic was developed in the 1980s
[32] and it has a convex surface. This design allowed the illusion of an
emergence profile. There is a larger area of contact between the pontic
and the soft tissue and there is a degree of light pressure [33]. To use
an ovate pontic there needs to enough width of the ridge. In the case
of a thin narrow ridge, if an ovate pontic is to be used, then there will
need to be surgical ridge augmentation.

The classification for ridge defects was developed by Seibert [34].

1. Class I - Loss of width of the ridge but the height remains the

same.
2. Class II - Loss of the height but the width remains the same.
3. Class III - Loss of the width and the height.

The techniques to augment the ridge are:

o Socket preservation. Bone graft material is placed in the fresh
extraction socket to reduce the collapse of the socket [35].

o A full thickness soft tissue graft. Free gingival graft is used as an
onlay to correct the defect [34].

« Pouch flap. Involves the use of connective tissue being placed in
a pouch to increase the width of the ridge. It was described by
Garber and Rosenberg where the connective tissue was taken from
the tuberosity [33]. This was a development from a previously
described technique [36].

o Hydroxyapatite implant where hydroxtapatite particles or a block
is placed sub gingival [37, 38].
o Connective tissue graft and partial thickness flap -- These grafts

are placed under the mucosa to increase the thickness of the tissue
[39].

o Provisional restoration. The temporary restoration is fitted after
the extraction of a tooth and goes into the socket slightly to
prevent the collapse of the socket [40].
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The modified ovate pontic moves the apex from the centre to a
more labial aspect (Figure 9.2)

1a 1b 1€ 1d

Figure 9.2. Pontic designs.
1a. Ridgelap, 1b. Modified ridgelap, 1c. Ovate pontic, 1d. Modified ovate pontic.

The modified ovate pontic is easier to clean and needs less width
which therefore reduces the need to augment the edentulous ridge.
The height of the apex is Imm-1.5mm apical to the tissue height and
from the labial surface. There have been reports of inflammation and
swelling with the use of these ovate pontics [41-43]. If oral hygiene
is maintained, however, it was found that in the premolar and molar
regions ovate pontics were not associated with clinically obvious
inflammation. When the tissue was looked at histologically the
keratin layer was thinner and there was a change in the subepithelial
connective tissue [44]. Other studies have also found that if oral
hygiene is good, and the pontic is cleaned with floss or superfloss,
the tissue will be clinically healthy [45,46]. When the ovate pontic
exerted pressure on the tissue there is a thinning of the tissue but no
histological changes [47].

Another suggestion to aid the papilla adjacent to implants is to
place a temporary restoration on the implant after the second stage
surgery which can be used to guide the tissues before the definitive
restoration is made [48]. The subgingival tissue in the interproximal
area of the temporary restoration will guide the tissue to the desired
position [49]. The position of the implant in the bucco-lingual is also
important to the aesthetics. If a line is drawn from the facial aspects
of the adjacent teeth the centre of the implant should be at least 4mm
from this imaginary line [50]. This position reduces the risk of labial
bone being lost which could lead to recession. The space that is needed
mesio-distal is also important as there needs to be a minimum of
1.5mm from the edge of the implant to the adjacent tooth. This will
allow oral hygiene and the development of a papilla. So with a 4mm
implant there needs to be a 7mm space to place it [48]. Some authors
have developed flaps to create papilla at the exposure stage, one of
which was a palatal flap rotated and split into two parts: one for the
mesial and one for the distal [51]. There have also been techniques
described to make it appear there is a papilla [52, 53].

Restorative management

Restorative management can be the sole treatment for the
management of black triangles or it may be used in combination with
orthodontics. There is the interproximal striping as described above to
change the shape of a triangular tooth in order to change thelength and
position of the contact point. There has also been the use of indirect
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crowns and/or veneers [54] to increase the length of the contact point
to mask the interproximal space. The problem with these treatments
is that they need temporisation which can have a detrimental effect
on the health of the gingiva. In addition, if the definitive restoration
impinges on the gingiva, it may have a detrimental effect on the
gingival health [55, 56]. These have been also used with the pink
porcelain where there is also labial recession but the problem with that
is getting an exact colour match with the gingiva.

Over the years there have been improvements in bonding to
enamel and dentine. There has also been much development in the
aesthetics of composite resins and their wear and staining resistance.
There has been an increase in the use of direct composite restoration
to mask the embrasure space. This method is economically viable,
quick and non-invasive. Bichacho suggested that there is no logical
reason for macro mechanical preparation to close black spaces and
achieve the desired contour [57]. It has also been shown to produce
predictable results [58, 59]. The composite is placed slightly into the
gingival sulcus which helps guide the shape of the interdental papilla
[57, 60]. This technique using composite in the sulcus is described
by Clark [61] who uses a matrix interproximally with an aggressive
cervical contour and staged wedging.

For this technique to be successful the patient needs excellent
oral hygiene otherwise the control over the gingiva will be lost, as
the tissues will become inflamed due to the presence of plaque [47].
If the area that contacts the gingival is polished and smooth there
will be no adverse effects if the patient has good oral hygiene [62].
These direct restorations to fill in the interdental space relies on the
cervical contour [62] and the contact point position [9]. To allow the
formation of the interdental papilla there needs to be 3mm-5mm of
soft tissue present [63]. With this minimal thickness the tissue can
compress and reshape.

Hyaluronic acid

The hyaluronic acid is derived from a streptococcus species of
bacteria of a high degree of purity [64], and then cross linked up to
1% [65, 66] This product has been used to correct facial creases and
bulk tissue in the face [67]. The commercial product used in the UK is
Restylane™* and this is registered with the Medicines and Healthcare
Products Regulatory Agency (MHRA) for adverse effects reporting.
An adverse effects form has been made to record any reactions to the
product (Appendix 5).

The product was first evaluated in Sweden and Italy [66, 68].
Both these studies showed good and sustained results at 6-8 months
later. The adverse effects of the treatment were evaluated and it was
found that in 1999 only one in every 650 (0.15%) of patients treated
with Restylane had redness, local granulomatous reaction, swelling,
acneiform or bacterial infection [69]. Since then the product has been
purified even more and by 2000 this dropped to 0.06% [69]. As the
purification process has improved and hypersensitivity reactions are
as low as 0.02%, no skin testing is needed [70]. Hyaluronic acid is very
hydrophilic, and can form a gel at low concentrations and has a large
volume to mass [71]. This property makes it ideal to produce volume
in the tissue. Becker et al carried out a self-funded study where 14 black
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spaces were treated with Hyaluronic acid (4 teeth and 10 implants).
Each site was evaluated for the percentage change between the initial
and final applications. 3 sites had 100% improvements whereas 8 sites
had 88 to 97% improvement. All the patients thought the treatment
was painless and 6 thought there was significant improvement [72].

Conclusion

Black triangles come about as a result of tooth shape, root
angulation, orthodontic treatment and most often bone loss due to
periodontal disease. The treatment can be multidisciplinary but before
it is undertaken the aetiology of the recession needs to be explored
because it may have a bearing on the treatment that is being done.
Therefore treatment planning to reduce the formation of black
triangles during treatment and careful work up is needed. Before any
restorative treatment is undertaken it is important to do a diagnostic
wax up the see the width/height ratio of the teeth after the restorations.
It is advisable to not exceed the width of an anterior tooth by more
than 80% of its length [73]. There may also be an imbalance in the
proportions such as the ‘golden proportions’ [74]. As the treatment
of black triangle can be unpredictable more research is needed to find
simple, less invasive and more predictable methods.
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