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ABSTRACT

BACKGROUND: Due to a constant increase in the desire of a nice and attractive smile,
restoration of the interproximal papilla has become one of the most popular demands,
thanks to new techniques and instruments. However, according to the different types of
techniques proposed, practitioners need to know which alternative will be the most suitable
for their patients.

AIM: To study non-surgical and surgical treatment modalities recommended for papilla
preservation and reconstruction, then, to identify if the perfect therapeutic technique exists.
The sub-aim is to review the definition of the dental papilla, and the aetiological factors
involved in its loss. The last part is to find out the multiple factors that should be taken in
account in order to be performing an aesthetically and functionally adequate papilla
restoration.

METHODS: Electronic research of publications made using the electronic databases Medline
and PubMed following specific keywords: “gingival papillae”, “anatomy”, “restore”,
“preservation”, “interproximal papillae”, “reconstruction” and “technique”. Over that, a
selection of case reports, prospective studies and reviews was made in order to have a large
panel of comparison.

DISCUSSION: Practitioners’ choice and ability to select a specific option well adapted to a
clinical case is the success depending factor. All the techniques are satisfying while correctly
handled and selected according to patients. Facing one case or another, a proper restoration
will be made focusing on the ability of the practitioner and the patient’s type of papilla.

CONCLUSION: Without mentioning oral hygiene considerations, all the techniques seem to
be very successful but with varying durability over time. Each clinical case is different and
need to be analysed in order to use the most satisfactory technique. One of the best surgical
techniques seems to be the autologous bone graft with the subepithelial connective tissue.
According to all techniques, we keep in mind that in surgical dentistry, the less traumatic,
the better papilla regeneration.



RESUMEN

ANTECEDENTES: Debido al aumento del deseo de una sonrisa agradable y atractiva, la
restauracién de la papila interproximal se ha convertido en una de las aplicaciones mas
populares, gracias a las nuevas técnicas e instrumentos. Sin embargo, dependiendo de los
diferentes tipos de técnicas ofrecidas, los dentistas deben saber qué alternativa seria la mas
adecuada para sus pacientes.

OBJETIVO: Estudiar las modalidades de tratamiento no quirdrgico recomendadas para la
preservacion y reconstruccidn de la papila y luego identificar si existe la técnica terapéutica
perfecta. Los objetivos secundarios son de revisar la definicién de papila dentaria tanto
como los multiples factores que se deben tener en cuenta para poder realizar una
restauracién de papilla estética y funcionalmente adecuada.

MATERIAL Y METODO: La busqueda de articulos se realizé usando las bases de datos
electréonicas Medline y PubMed con las palabras claves siguientes: “papilas gingivales”,
“anatomia”, “restaurar”, “preservacion”, “papilas”,”interproximales”, “reconstruccion” y
“técnica”. Ademads, se realizé una seleccion de casos clinicos, estudios prospectivos y

revisiones con el objetivo de poder lograr una comparacion amplia.

DISCUSION: El éxito del tratamiento de la papilla dental depende de la capacidad del
profesional a elegir la opcidn terapéutica especifica mas adecuada al caso. Todas las técnicas
son satisfactorias mientras se manejan y estan correctamente seleccionadas para nuestros
pacientes. Frente a un caso u otro, se realizara una adecuada restauracidn centrandose en la
capacidad del practicante y el tipo de papila que tengamos.

CONCLUSION: Sin mencionar las consideraciones de higiene bucal, todas las técnicas
parecen tener mucho éxito pero con menos durabilidad en el tiempo. Cada caso clinico es
diferente y es necesario analizarlo para utilizar la técnicas quirdrgicas mas satisfactoria. Una
de las mejores técnicas quirdrgicas parece ser el tejido conectivo subepitelial con injerto de
hueso autdgeno. Segun todas la tas técnicas, mantenemos la idea de que en odontologia
guirudrgica, cuanto menos traumatico seamos, mayor regeneracioén de la papilla.
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INTRODUCTION

Modern dentistry no longer focuses only on restoring missing teeth, but also, increasingly,
on reconstructing peri-dental and peri-implant tissue with appropriate surgical techniques.
The absence of interdental and inter-implant papillae can cause significant functional,
phonetic and aesthetic disorders.

Restoration of the papilla remains one of the most difficult challenges in reconstructive
periodontal surgery.

The objective of this thesis will be to carry out a reflection on the current techniques
available to preserve, especially rebuild the papilla and determine which technique will be

the best.

Part 1: The gingival papilla: generality

1-Anatomy

1.1 Definition

The interdental papilla corresponds to the gingival volume occupying the space between the
proximal surfaces of two contiguous natural teeth (1).

The peri-implant papilla is located between an implant and a natural tooth (2).

Finally, the inter-implant papilla represents a papilla located between two implants (1,2).

1.2 Description

1.2.1 The interdental papilla

The interdental papilla is bordered apically by the alveolar ridge, coronally by the contact
area and laterally by the proximal faces of adjacent teeth.

A papilla has two peaks, a vestibular and a lingual or palatal (1).



Between the two summits, there is a gingival or inter-papillary neck. It is a coronary concave
hollow that connects the two papillary summits and follows the shape of the interproximal
contact zone (1).

The contact point, the larger of the tooth surface and the junction cemento-enamel
contribute to give the form of the interdental papilla (1,2).

In anterior regions of the dentition, the interdental papilla has a pyramidal form while in the
molar regions, the papilla are more flattened in the buccolingual direction (1,2).

In the premolar/ molar regions of the dentition, the teeth have proximal contact surfaces
(1).

A COL is established in the sector of the premolar and molar. In this region, the papillae have

one vestibular and one lingual/palatal part separated by the COL region (1).

Figure 1: explanation of the Col region (1). (https://pocketdentistry.com/fundamentals/)
1.2.2 The inter-implant papilla and the peri-implant papilla

The anatomy of the inter and peri-implant papilla is similar to that of the interdental papilla.
However, it should be noted that the level of the bone crest is located more apically due to

peri-implant resorption (2).



The dento-alveolo-gingival architecture
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Figure 2: the dento-alveolo-gingival architecture (3).

1.3.1 The gingiva

The gingiva is separated from the alveolar mucosa by the muco-gingival-line.

It is divided into three parts: the free, the attached and the interdental gum (1).

1.3.1.1 the free, interdental and attached gingiva

Free gingiva is narrow, mobile and scalloped, 0,5 to 1 mm high (3).

Pink and firm, it follows the anatomical contour of the teeth and ends at the neck of the
tooth forming an epithelial ring: the epithelial attachment (3).

Interdental papilla is the portion of the gum located in the interproximal and coronal spaces
to the bone crest (3).

Attached gingiva is the extension of the free gingiva. Firm, resistant and not very elastic, it is

attached to the periosteum of the underlying alveolar bone. The healthy gingiva is pink; its



keratinized surface may have an orange peel texture. It begins at the marginal gingiva sulcus
and ends at the muco-gingival line (3).

1.3.2 The alveolar mucosa

The alveolar mucosa is red, smooth and shiny. Mobile and elastic, it is covered with non-
keratinized epithelium (3).

1.3.3 The periodontal ligament

It is located between the surface of the tooth root ant the alveolar bone. Essentially made
up of various bundles of collagen fibbers and cells (fibroblasts), it anchors the tooth in its
alveolus and has an important mechanical role during mastication (2,3).

The bundles are inserted into the alveolar bone and the cementum (sharpey fiber) (2).

1.3.4 The cement

It is an avascular mineralized tissue that covers the root surface, more precisely the dentin. It
provides the interface between the dentin and the periodontal ligament (3,4).

1.3.5 The alveolar bone

It develops during tooth formation and eruption and is resorbed after tooth loss. It is
composed of alveolar bone, cancellous bone and cortical bone (3,5).

The alveolar bone forms the tooth socket, the cancellous bone is located between the
alveolar bone and the cortical bone (3,5).

The external cortical constitutes the alveolar wall, it is riddled with numerous openings
(Volkmann’s canals) through which vessels and nerve fibbers enter and leave the alveolar
bone (3,4).

Interproximally, the alveolar crest has a bone contour that varies in the anterior region
compare to the molar one. In the interproximal zone, the bone is spongy, which makes it

fragile (3).



1.4 The implant-alveolo-mucous architecture
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Figure 3: (a) inter-dental/inter-implant papilla (b) inter-proximal view of inter-dental papilla
in natural tooth (c) inter-proximal view of inter-dental papilla in implant (2)

1.4.1 Peri-implant soft tissues

The peri-implant anchoring system consist of three distinct elements:

-The implant surface

-The alveolar bone

-The peri-implant mucosa

Clinically, the peri-implant mucosa is similar to the gum but there are some differences such
as the absence of periodontal ligament (6).

The soft tissue-implant interface consists of three defined zones (6):

-The sulcular epithelium

-The junctional epithelium



-Connective tissue-implant

1.4.1.1 The sulcular epithelium, junction, connective tissue peri-implant

It is a non-keratinzed extension of the buccal epithelium, which is in continuity with the
junctional epithelium in its apical part (7).

In a healthy peri-implant sulcus, the probing depth is approximately 2mm (compared to 0,7
mm for the dental sulcus) (7).

The junctional epithelium is in close contact with the implant surface.

The implant-gingival junction does not extend to the alveolar crest. It stops 1-1,5mm from
the crestal bone, separated by the connective tissue (7).

The connective tissue is interposed between the top of the bone crest and the apical portion
of the epithelium. The collagen fibbers, oriented apico-coronally, are placed to the implant

surface and attach to the periosteum (2,7).

2-Histology

2.1 The interdental papilla

Epithelium

The papilla is covered with a stratified and keratinized squamous epithelium.

The papillary neck is generally poorly keratinized or paakeratinized and is covered with a
stratified squamous epithelium (2,5).

Basal membrane conjunctival epithelium

The basal membrane is located at the interface between the epithelium and the connective

tissue and serves as an exchange barrier between these two tissues (2,5).



Gingival connective tissue

Fibrous and dense, it is located under the basal membrane and ensures the innervation,
vascularization and defence of the papilla. It is made up of cellular elements, collagen fibers
and extra-cellular matrix (2,5).

Vascularization and innervation

Gingival vascularization comes from three sources:

The interdental septas

The periodontal ligament

The oral mucosa

The interdental papilla and the cervix are vascularized for the most part by these
anastomoses. This terminal vascularization of the papilla makes it very fragile (high risk of
necrosis) (2,5).

2.2 the inter and peri-implant papilla

Some differences exist between interdental papilla and peri-and inter-implant papilla. (2,5,6)
-Due to the lack of cement structure

-The high collagen content and fibroblast poverty of the peri-implant connective tissue

-The peri-implant mucosa lacks the vascularization of ligamentous origin. Its vascularization

is therefore less important, which leads to greater difficulties in soft tissue healing.
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Figure 4:

natural tooth and dental implant anatomy

Comparison of the
(https://supremedentaleducationsupply.wordpress.com/2018/01/07/top-5-differences-
between-teeth-and-dental-implants-that-influence-diagnosis-and-treatment/)
3-Functions and roles

Functional

When the papilla is present, it occupies the entire interproximal space and thus allows the

deflection of the food avoiding any food compaction if the contact point is optimal (3,8).



Phonetic
The absence of papilla, especially in the anterior sector, can be the cause of air “leaks”
generating certain phonation problems (3,9).
Protective barrier
The papilla acts as a barrier to protect the underlying periodontal structures (3).
Aesthetic
From an aesthetic point of view, the papilla is a particularly important anatomical element
(8). Its absence is marked by an unattractive black interdental triangle, particularly in the
incisivo-canine area. The dentist must take into account the age and requirements of the
patient as well as the type of smile to evaluate the importance of the aesthetic role of the
papilla. (8,9)
The periodontium in the facial and labial frame
=>The periodontium in the facial frame

Horizontal references
These are the horizontal lines passing through different areas of the face: the hairline, the
brow bone, the pupils, the wings of the nose and the chin. A harmonious face is considered
to be dividing into three equal levels. The lines separating these levels must be parallel to
each other and perpendicular to the median sagittal plane. (8,9)
It is the general parallelism of the horizontal lines that prevails. (8)

Vertical references
The median sagittal line passing through the bridge of the nose and the philtrum is
perpendicular to the horizontal lines. The inter-incisal line coincides with the sagittal line of

the face in the majority of the population. (9)



Sagittal references
The sagittal references determine the support of the upper lip, the relationship with the lip
and the occlusal plane.
=>The periodontium in the labial frame
The lips
Their curvature and length have a great influence on the quantity of teeth exposed at rest
and during the function. (10)
The smile
It is a dynamic position of the lips that varies according to the degree of muscle contraction
and lip profile. (10)
The smile line
The smile line can be defined by drawing an imaginary line that follows the lower edge of the
upper lip stretched by the smile. (10)
Smile lines is divided into three categories:
- The high smile line, which represents a smile that exposes the full coronal height of the
anterior maxillary teeth and a continuous band of gum tissue;
- The middle smile line, which represents a smile that reveals 75-100% of the maxillary
anterior teeth and only the interproximal gum;
- The low smile line, which represents a smile that exposes less than 75% of the maxillary
anterior teeth.
When the smile line is high, the smile is said to be gingival, which is an aesthetic risk factor.

(10,11)
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The lower lip

When smiling, the lower lip is parallel to the line of the free edges of the teeth maxillary.
(10)

The gum

The gum is the essential element of the aesthetics of the smile. Gingival contours follow the
underlying bone architecture.

The collar line

It is determined by the level of the marginal gingiva of the maxillary teeth. It must follow the
shape of the upper lip (11).

The gum line is harmonious when:

- The gingival festoons of the central incisors are symmetrical. They must be either at the
same level or 1 mm apically to those of the lateral incisor;

- The gingival festoons of the canines are at the same level or more apical than those of the
central incisors;

- The gingival festoons of the lateral incisors are never more apical than those of the canines.
The gingival aesthetic line:

The gingival aesthetic line represents the straight line on which the gingival zeniths of the
central incisors and canines should be aligned, forming an angle of less than 90° with the

maxillary inter-incisal line. (10,11)

Part 2: The aetiologies of deficient or absent papillae

1-Factors influencing the presence or absence of papillae

1.1 The alveolar bone crest
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1.1.1 Dimensions of the alveolar ridge at the level of the interdental space

To achieve sufficient bone support for the interdental papilla, the alveolar bone crest should
measure approximately 2 to 4 mm vertically and 3 mm horizontally (12).

1.1.2 Post extraction resorption and its consequences

In the first few months following a dental avulsion, a very important tissue resorption
process takes place, leading to the degradation of the dento-alveolo-gingival architecture.
This tissue resorption can thus be the cause of the loss of the papilla of the teeth adjacent to
the extraction site. (1,12)

According to the periodontal biotype, the post-extraction bone resorption is more or less
important. (1,12)

In addition, the level of bone resorption differs according to the type of edentulism. For a
partial or complete edentulism, bone resorption is both vertical and horizontal. (1,12)

1.2 The distance between the point of contact and the bone crest

1.2.1 Between the 2 adjacent teeth

If the alveolar crest distance to the contact point is equal to or less than 5 mm, the papilla
will be present in almost 100% of cases. At 6 mm, the papilla is present in about half of the

cases. If the distance is 7 mm, there will be papilla in 25% of the time. (12)

1.2.2 Between an implant and a natural tooth

Salama et al. (1998) also suggest a relationship between the location of the interproximal

contact point in relation to the alveolar ridge and papilla development (13).

Thus, they define the IHB (IHB: Interproximal Height of the Bone) according to three

categories:

12



- Class 1: the HBI (measured between the most apical point of the contact area of the
implant restoration and the bone crest) is between 4 and 5 mm and suggests a good
papillary prognosis.

- Class 2: HBI is between 6 and 7 mm and suggests an uncertain prognosis.

- Class 3: HBI is greater than 7 mm and suggests a poor prognosis.

This work shows that the distance between the interproximal contact point and the top of
the bony septum is a determining factor in the maintenance or disappearance of papillary
tissue. Therefore, the greater the height of the interproximal bone, the greater the chance of
obtaining satisfactory papillary volume. This analysis also highlights the possibility of making

a compromise by modifying the position of the contact point. (13)

Classification of “Interproximal Height of Bone”™ (IHB)

Class 1 IHB » Optimal for achleving soft tissue aesthetics.
2 mm from CEJ In conventional restorative dentistry
or 4 mm 10 5 man from apical extent of future contact
point (A) In implant therapy.

Class 2 IHB = Guarded prognosis. Restorative imervention may be
required to aploally position the contact point. 4 mm
from CEJ in conventional restorative dentistry or 6 mm
to 7 mm from point A in implant therapy.

Class 3 IMB » Poor prognosis. Greater than § mm from CEJ In con-
ventional restorative dentistry or greater than 7 mm
from point A In Implant therapy.

Figure 5: the classification of interproximal bone profile (12)
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1.2.3 Between two adjacent implants

Tarnow et al. wished to study the variation and average height of inter-implant tissue,
measured between two adjacent implants, and independently of the location of the contact
point. Thus, the height of 136 inter-implant papillae was measured (from the bone crest to
the top of the papilla). (13,14)

The results showed an average inter-implant papillary tissue height of 3.4 mm with a range
of 1to 7 mm. (13,14)

1.3 The appearance of soft tissues and periodontal biotypes

1.3.1 The thick and flat periodontium

Its tissue covering is dense and fibrous with a thick, flat underlying bone. Keratinized
attached gingiva is present in large quantities and square anatomical crowns with significant
convexities in the cervical third characterize the teeth. The contact points between the
crowns are wide and often extend into the cervical third. Consequently, the papillae are
shorter than that of the fine and scalloped periodontium. (1)

1.3.2 The thin and scalloped periodontium

It is characterized by a thin layer of soft tissue covering a scalloped bone, with a thin
attached gum. This biotype is more sensitive to problems of gingival recessions, dehiscence
and fenestration. It is associated with a specific dental morphology characterized by
triangular anatomical crowns with small interproximal contact points in the incisal third. (1)
1.4 The inter-implant distance and the tooth-implant distance

Inter-implant distance

Tarnow et al. studied the effects of inter-implant distance on inter-implant bone crest
height. The results showed that the inter-implant distance should be at least 3mm in order

to preserved the interdental bone (14,15).
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Distance between an implant and a natural tooth
According to most studies a minimum distance of 1.5 to 2 mm between a tooth and an

implant is required (14,15).

2-The different classifications of the papilla

Classification of JEMT

This is the "Papilla Index Score" which distinguishes three reference lines for the
measurement of papilla (16):

- The line passing through the most apical point of the crown on the vestibular side

- The line passing through the point of contact

- The line halfway between the two previous ones.

It thus differentiates five groups of papillae, classified from 0 to 4.

The Papilla Index Score (PIS):

-PIS 0: total absence of the papilla (large black triangle);

-PIS 1: three-quarters of the papilla is missing, slightly convex mucous membrane;
-PIS 2: the papilla fills at least half of the interproximal space;

-PIS 3: optimal tissue contour, the papilla fills the entire interproximal space;

-PIS 4: hyperplastic papilla with irregular contours, texture and colour are altered.

15



Jemt's Classification (1997)

1 3

GRADE "0" GRADE *1"
No papilla is Less than half of the Half or more of
present height of the papilla the height of the
is present papilla is present

/ |

GRADE 3 GRADE “4"
The papilla fills up the The papillae are
entire proximal space hyperplastic

Figure 6: Classification of the papilla index score (16)

Classification of Nordland and Tarnow

Nordland and Tarnow's classification of the height loss of the interdental papilla uses as an
anatomical landmark the interdental contact point as well as the most apical (vestibular
surface) and the most coronal point of the enamel-cement junction (proximal surfaces) (17):

- Class 1: The apex of the papilla is located between the point of contact and the most
coronal point of the joint but on the proximal side;

- Class 2: the top of the papilla is located at the most coronal point of the enamel-
cement junction or between it and the most apical point of this junction on the
vestibular surface;

- Class 3: the top of the papilla is at the level of the enamel-vestibular cement junction

or apically.

16
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Interproximal _
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Figure 7: A Classification system for loss of papillary Height (17)

Classificaiton of Palacci and Ericsson

In 2001, Palacci and Ericsson classified the volume of hard and soft tissue lost vertically and
horizontally in the maxilla into four groups. (18)

In the vertical direction, Palacci et al. differentiate four situations:

- Class 1: Intact or slightly reduced papilla

- Class 2: Moderate decrease in papilla

- Class 3: Significant decrease in papilla

- Class 4: Absence of the papilla

Figure 8: Classification of the volume of hard and soft tissue lost vertically (18)
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In the horizontal direction, Palacci et al. differentiate four situations:
Class A: intact or slightly reduced vestibular tissue.

Class B: moderate reduction of vestibular tissue

Class C: Severe loss of vestibular tissue.

Class D: Extreme loss of vestibular tissue with often a limited amount of attached mucosa.

Figure 9: Classified the volume of hard and soft tissue lost horizontally (18)

Cardaropoli index (19)

- IPP-1: the papilla is intact; its apex is coronal at the point of contact. It is at the same level
as the adjacent papillae.

- IPP-2: the papilla is not intact; its apex is apical at the point of contact. It is not at the same
level as the adjacent papilla.

- IPP-1 and IPP-2 can be complicated by the presence of recession gingiva on the vestibular
part. These are IPP-1r and IPP-2r;

- IPP-3: the apex of the papilla is very apical at the amelo - interproximal cemented junction
and uncovers it;

- PPI-4: the top of the papilla is apical at the amelo - elemental junction of the interproximal

and vestibular regions.

18



Figure 10: Classification of Cardaropoli index (19)

3-The aetiologies of deficient or absent papillae

3.1 Periodontal disease

The periodontal disease is responsible for a horizontal and/or vertical bone loss, which
implies a reduction or even a total loss of the gingival papilla. The anaesthetic aspect will be
all the more important as the horizontal alveolysis will be severe (1,3).

3.2 Dental avulsion

According to the periodontal biotype, the post-extraction bone resorption is more or less
important: for a flat and thick periodontium, the collapse of the hard and soft tissues is less
consequent than for a thin and scalloped periodontium (1).

3.3 Dental malposition

Some dental malpositions can cause black holes and the absence of papillae such as

diastemas, wide embrasures, overlaps and tooth crowding (1,4).
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3.4 latrogenic care

The loss of papillae can be due to iatrogenic dental care or to the non-respect of the
biological space (1).

In the case of a proximal dental restoration, the presence of an optimal contact point is of
utmost importance. The absence of an optimal contact point can lead to food blockages and
aesthetically damaging interproximal bone loss. Overwhelming care (amalgams, crowns) can
also lead to gum inflammation and proximal bone loss (1).

3.5 Trauma Local factors (influencing the papillary prognosis and the risk of developing black
triangles)

Trauma, such as over brushing, lower lip or tongue piercing, can lead to gum tissue recession

and papillary loss (1).

Part 3: Preservation and papillary reconstruction

1-Papillary preservation

The maintenance of the papilla is essential because their absence is marked by a very
unattractive black triangle in the anteromaxillary sector (1,4,19).

1.1The interdental papilla

1.1.1 Oral hygiene

The interproximal space is the region most exposed to oral diseases. It is indeed on the
lateral faces of the teeth that caries and periodontal lesions appear in priority. (1,19)
Rigorous hygiene is essential for all oral health, but in the case of acute trauma, if the
papillary damage is only related to a poor plaque control technique (such as horizontal
brushing), it is sufficient to modify the latter in order to observe a re-epithelialization of the

lesion. In this way, the papilla can be completely restored. (19,20)
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1.1.2 periodontal care

Scaling

Any periodontal treatment begins with a scaling corresponds to the process by which the
tartar is detached from the dental surfaces as well coronary as root surfaces (4,19,20).
Polishing

Polishing should be carried out after each scaling to remove discoloration and achieve
smooth surfaces (20).

Surfacing

Root planning is the process by which tartar residues and part of the cement are removed to
obtain a smooth, hard and clean root surface. It is performed non-surgically or surgically
(20).

To do this, several instruments are available, such as curettes (19,20).

1.1.3 Conservative dentistry

Papillary inflammation may be observed following a food blockage, proximal caries or an
overfilling. Proximal reconstructions in restorative dentistry allow papillary preservation by
reconstructing an interdental contact point and proximal surfaces that are as close as
possible to the physiology and morphology of the tooth. In this way, prophylactic conditions
and access to hygiene are optimized (1,20).

1.1.4 Orthodontics

Orthodontics also plays a role in papillary preservation. Alignment and straightening of the
dental axes allows the establishment of optimal contact points, compatible with adequate

interdental hygiene, thus preventing the risk of tissue recessions (20).
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1.1.5 Surgery

Numerous surgical techniques have been developed in order to preserve gingival aesthetics
as well as possible. The preservation of the interdental tissues during the realization of
periodontal flaps is particularly important. In the same way, the choice of the incision
tracings, the sutures and especially the approach of the banks of the flap are determining
factors for the future of the gingival tissues (1,3,4,19,20).

1.2 Inter-implant papilla

Bone grafting

Appositional bone grafts are indicated when the residual bone volume in the area to be
implanted is insufficient to provide lasting anchorage or when local conditions do not allow
for a satisfactory aesthetic result (2,6).

Orthodontic extrusion

Pre-implant forced eruption is often indicated in the maxillary anterior sector. The aesthetic
and functional result can be significantly improved (20). Forced eruption allows true bone
regeneration in the coronal direction and increases the height of available keratinized tissue.
The proximal papillae can be reliably regenerated with this treatment (20).

Extraction immediate implantation

The immediate compensation of the tooth extraction by the insertion of an implant limits
the tissue resorption thanks to the immediate support of the residual tissue. Indeed, the
combination of an atraumatic extraction, flapless surgery, the immediate placement of an
implant adapted to the extraction site and a mucosal healing screw adapted to the

emergence profile makes it possible to maintain an aesthetic tissue context (2,6,7).

2- Papillary reconstruction

2.1 The interdental papilla
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2.1.1 Non-surgical method

-Orthodontic solution

The displacement of the teeth in orthodontics leads to a modification of the dento-
periodontal relationships.

Divergent roots are associated with the gingival black spaces. With the orthodontic
treatment, the maxillary central incisors can go along with the axial long axis of the tooth
and rectify the black space. As the roots become more parallel, the contact point will stretch

and move towards the apex of the papilla (20).

» £\

Figure 11: Orthodontic solution to re-establish the papilla (20)

-Restorative solution

The veneer or crown can be use to restore the black triangle. Furthermore, it’s possible to
use pink porcelain into the restoration to cover up anaesthetic hole between the two
adjacent teeth (1,20).

-Biological solution (Hyaluronic acid)

Hyaluronic acid (HA) is a glycosaminoglycan of the extracellular matrix of all tissues. HA is
used at a concentration of 0,02% (1). HA can intervene in many process perform an
important role in cell migration, since it is linked in processes such as inflammation,
reparation and growth of the cells (1). Following these injections, the authors noted an

improvement in most of the papillae examined (1). The results of this pilot study are
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encouraging and show that papillary deficits can be improved by injecting a hyaluronic acid

gel (1).

2.1.2 Surgical method
Several operative techniques for surgical reconstruction of the papilla have been reported.
It should be remembered that the interdental papilla is a small and poorly vascularized
structure. This could be the major limiting factor in reconstructive or augmentation surgical
techniques.

Root planning in combination with gingival curettage (Shapiro)
In 1985, Shapiro reported the creation of destroyed papillae using root planning combined
with gingival curettages repeated periodically for 3 months. The proliferation of gingival
tissue would be caused by gingival hyperplasia produced after repeated scaling, root
planning and curettage (21). Nine months after the initial treatment, regeneration of the
interdental papillae was observed (21). Some papillae were completely regenerated, but
others did not respond favourably to periodic curettage (21).

Semilunar incision (Han and Takei)
Han and Takei (1996) used the semi-lunar incision technique, which consisted of incision
with coronal displacement of the gingivopapillary unit and placement of a subgingival
connective tissue graft (19). This technique is very interesting because the displaced pedicle
allows better vascularization to be maintained than in the case of a free gingival graft (19). In
the Han and Takei technique, instead of placing the semi-lunar incision on the root surface,

it is offset in the interdental region to reshape the papilla (19).

24



Figure 12: Semi-lunar incision technique for the interdental papilla management (19)

Root covering and papillary reconstruction using a connective graft placed under
the vestibular and palatal flaps (Azzi et al.)
A reliable and predictable surgical technique to obtain root coverage and completely or
partially regenerate the interdental papillae using a connective tissue graft buried under the

papillae and vestibular flap, without discharge incisions (19).

Figure 13: Azzi and all envelope flap technique (19)

Root recovery and papillary reconstruction by autogenous bone and connective

tissue grafting (Azzi et al.)

In 2001, Azzi et al. proposed a surgical protocol consisting of an autogenous bone graft

harvested from the tuberosity and augmented with a connective tissue graft to reconstruct
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the papilla between the two maxillary central incisors. (19)

The Beagle’s technique described a pedicle graft procedure utilizing the soft tissues
palatal of the interdental papilla
Beagle proposed a surgical reconstruction of a collapsed interdental papilla. It is based on
the principles of two techniques: the Abrams roll technique (applied in ridge augmentation)
and the Evian technique (aimed at preserving the papilla) (22,23).

Beagle’s technique includes adequate blood supply to the flap, a less invasive procedure,

simple to perform, and less time-consuming (22,23).

Figure 14: a) incision on palatal b) the partial thickness flap was elevated to the labial part c)

suture (23)
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OBJECTIVES

Through the fulfilment of this work, we will aim at highlighting the multiple treatments plans
available in order to therapeutically restore the dental papilla. Therefore, as a primary
objective, we will aim at:

1- Studying the diverse non-surgical and surgical treatment modalities recommended
for the reconstruction of the dental papilla; thus allowing us to identify a possible
gold treatment plan.

Consequently, our secondary objectives will aim at:
2- Underlining the multiple aetiological factors involved in the loss of the dental papilla
3- Finding out the multiple considerations that should be taken into account in order to

perform an aesthetically and functionally adequate papilla restoration.
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MATERIALS AND METHODS

An electronic search of publications from 1994 to 2020 was made using electronic databases
Medline and Pubmed using the following search terms “interdental papilla, flap, therapeutic
treatment, preservation, anatomy, technique, implant”. As a result, case reports, reviews
and studies were found, containing comparative tables of different techniques according to
the treatment or preservation of the interdental papilla we were facing. The conclusion of
the chosen studies was significant and helpful for two reasons; on the one hand, due to the
basic theoretical explanation of the general definitions and on the other hand due to their

clinical explanation of the different techniques.
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DISCUSSION

Due to the loss of interdental papilla, surgical and non-surgical techniques have been used in
many situations to provide a therapeutic restoration or regeneration.

Indeed, the techniques can be used with more delicate cases involving the loss of bone and
interdental papilla. The reconstruction of the papilla is one of the most difficult periodontal
treatments due to the process of regeneration and the aesthetics. The stability and level of
the interdental papilla is difficult to maintain in the long term. The papilla is a delicate tissue
because it’s a small and fragile with minor blood supply and it also depends on the hygiene
of the patient in the long term.

In addition, the cause of loss of interdental papilla, due to gingival inflammation, attachment
loss and interproximal bone resorption should be investigated. As each case is different, the
choice of surgical and non-surgical technique should be clearly thought of in advance.

A case report of the loss of interdental papilla between upper central incisors caused by
gingivitis and poor brushing technique shows a patient’s great satisfaction and no post
operative pain (24). In this case, the infiltrations of 1ml of HA were accomplished 7, 14 and
21 days after the initial infiltration (24). The vertical distance was decreased, the soft tissue
height augmented and the black triangle disappeared (24). The negative point of this
technique was that there was not enough research and it required more precision and
details in the long term (24).

Facing a randomized clinical trial, 10 patients were selected, focusing on 36 papillae (25). A
significant decrease of the vertical distance between the bone crest and apical point
(difference from the baseline to 6 months was —0,25 + 0,26%) was observed and a positive
result was obtained to fill the black triangle after 6 months (25). Focusing on the black

triangle, the mean percentage of reduction from the baseline to 6 months was 45.0 + 28.5%.
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The patient satisfaction was higher with 7 out of 10 describing a better aesthetic smile (25).
Therefore, the full regeneration of the papilla was not confirmed in the long term and could
be achieved by increasing the number of injections or in small papillary defects. The main

point was to increase the tissue volume (25).

Figure 15: Hyaluronic acid injection a) black triangle

at baseline, b) black triangle at 3 months c) black triangle at 6 months (25)

Concerning the non-surgical technique, the orthodontic technique resulted in reducing the
interproximal contact point of enamel to restore the gingival black triangle (26). The study
showed that maximum 50% of the interproximal enamel could be removed without dental
risk. The goal was to manipulate the level of bone and soft tissue to reconstitute a new
papilla (26).

A report of the subepithelial connective tissue reconstruction has been described. The
distance from contact point to gingival margin at the baseline showed 2,60mm and 1,87mm
at 1%, 3rd and 6 months. The papillary presence index presented at the baseline 2,60mm and

2,40mm at 1%, 3rd and 6 months. The mean width of the keratinized gingiva was 6,60mm
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and 7,46 mm at 1%, 3rd and 6 months. All those factors have been regenerated or increased
at six months (27). In this article, first the semi-lunar incision played an important role to
keep the gingiva in the new position and secondly, the connective tissue provided blood
supply that improved the cicatrisation and regeneration of the tissue (27).

Another report using a similar technique proved in two observations that the percentage of
reduction of the black triangle from 3 months to 6 months was 48,47% to 60,26% (28).

There was an increase of width of keratinized gingiva from the baseline (4,83mm) to 6
months (6,21mm) about 1,37mm. The technique showed a great gain of keratinized gingiva

(28).

WIDTH OF KERATINIZED GINGIVA
>

Baselne 3 manth 0 momh

Figure 16: Evaluation of width of keratinized gingiva (28)

One of the undesirable effects was the gingival margin recession (28). The complete
regeneration of the black triangle is not achieved (28).

Compared to the previous study, the reduction of the distance between the contact point
and the gingival margin proved a better effect in the surgical manipulation than in the HA
application (27,28). Also, in both studies, the effect in the long term has not been evaluated.
Concerning a study that used a microscope to improve the visibility and manipulation of the

tissue, 13 cases with 20 sites in the upper anterior sector were chosen (29).
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Over an observational period of 6 months, the papillary height (increased 1,63mm) and the
keratinized tissue (gain of 0,84 mm) have been improved, there was not a significant
difference in the value of the pocket depth and there was a horizontal reduction about
0,84mm. The interproximal bone level for these cases with complete fill varied from 5mm to
9mm (29).

Similar to the other cases, there was no evidence of predictability and few demonstrations
of a long-term stability. A postoperative diastema was observed in certain patients after 2
weeks. This type of technique allows a delicate manipulation of the tissue and increases a
good predictability (29).

The practitioner’s experience will be then considered one of the major determining factors
of success in microsurgery, the main cause of failure between the other techniques being
due to the practitioner’s behaviour (29).

Facing a study of Robert Azzi et al. about the utility of autogenous osseous to reconstruct
the papilla (30). The objective of this technique was to regenerate the papilla through of the
regeneration of the bone but to do it, the distance between the bone and the interdental
contact point had to be 5mm or less to obtain a stable papilla(30). This technique used the
autogenous bone graft to reduce the distance between the bone and the interdental contact
point and subperiosteal connective tissue graft to increase the thickness of the vestibule

(30).
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Figure 17: Autogenous osseous technique to reconstruct the papilla using connective tissue
graft (30)

For one of the patients, the technique failed. The reason of the success of this technique
depended on the cancellous bone for the bone grafting, the management of the double

vascularisation and the ability of the practitioner (30).

Concerning this clinical case, there were 2 groups of 20 cases each, one performed the
reconstruction of the papilla with Platelet-rich in Fibrin (PRF) (GROUP 1) and the other one
with connective tissue graft (CTG) (GROUP 2). Regarding the restoration of the black triangle,
Group 2 (95%) obtained better results than the Group 1 (90%). About the reconstruction of
the height of the papilla, 3,10mm (87,3%) of gain was obtained in Group 1 against 3,45 mm
(95,8%) in Group 2 (31). About the patient satisfaction post operatively it was seen that the
Pink aesthetic score (PES) was higher for Group 2 for Group 1 (31,32). The case report clearly
demonstrated that connective tissue graft obtained better result compared to PRF for
reconstruction of the interdental papillae (31,32). The PRF produced less postoperative pain,

better cicatrisation of the tissue and minimal surgical intervention. The connective tissue
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graft (CTG) provided an increase of the thickness of the vestibule and better reconstruction

of the interdental papilla (31).

About the technique using modified Beagle’s technique (Group A) and Beagle’s surgical
technique (Group B) to observe the evolution of papillary reconstruction (33). At 6 months
post-surgery, there was a reduction in the mean vertical dimension (25,59% decrease) and in
the mesiodistal diameter (29,08% decrease) of the papillary defect in Group A, whereas
there was a slight increase in the mean vertical dimension (29,43% increase) and in the
mesiodistal diameter (27,82% increase) of the papillary defect in Group B (33). Moreover,
better results were obtained concerning the increase of the papilla height and the distance
between the bone crest-root apex in the Group A (33). In a word, the modified Beagle
technique is more effective and obtained better results to reconstruct the interdental papilla

(33).

Another case compared two surgical techniques: Azzi et al. and Han and Takei to reconstruct
the interdental papilla using connective tissue graft. There were 2 groups: Group A (Azzi et
al.) and Group B (Han and Takei) (34). This is a comparative study focused on the plaque
score index, gingival index, presence of papilla and the papilla height (34). Concerning the
plaque and gingival index there was a difference between the two groups at 12months (34).
Moreover, the papilla height was reduced for the both groups at 12months, Group A
(4,00mm) and Group B (4,5714mm). Finally, 7 patients were analysed and the interdental
reconstruction was presented for 4 patients in Group A and for 3 patients in Group B (34). To
conclude about these two techniques, there is not a better one compared to the other, both

are very efficient to reconstruct the papilla (34).

Through the analysis of the study performed by Azzi et al. one can understand that their
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main achievement was the blood supply brought by the connective tissue thanks to its graft
(34). On the other hand, in the other technique achieved by Han and Takei, the authors
performed a pedicle graft using a semi-lunar incision and doing a coronal displacement
through the use of a section of the subepithelial connective tissue graft (34). Therefore, it
can be stated that the blood supply provided by the Azzi et al. review could provide us with a
greater improvement both clinically and better predictability because of the rich blood
supply present in both buccal and palatal parts of the tissue (34). On the other hand, in the
scientific articled written by Han and Takei (34), the blood supply originates only from the
base of the pedicle flap (34). Therefore it can be underlined that in this study the presence
of the subepithelial connective tissue increases the success and the predictability thanks to

its double vascularisation by the overlying flap and the periosteum (34).

(—
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Figure 21: Group A (a) Papilla presence index (PPI) at the baseline (b) buccal reflection (c)

connective tissue graft (d) 1 week post-operative (d) PPl at 6 months (g) PPl at 12 months

(34)
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Figure 22: Group B (a) Papilla presence index (PPI) at the baseline (b) semi lunar incision (c)

connective tissue graft (d) 1 week post-surgery (d) PPl at 6 months (g) PPl at 12 months (34)

Facing the implant surgery, the objective was to evaluate a surgical approach to rebuild the
papilla. The surgical technique consists of a U-shaped incision (35). The implant cover screw
was consequently removed, and a healing abutment inserted (35). The flap was separated
into 2 parts (mesial and distal) (35). Each portion of the buccal flap was placed over de-
epithelized papilla and fixed to the palate (35). This technique is applied for interproximal

papilla reconstructions adjacent to one implant maxillary restoration (35).

The case report of interproximal papillae reconstruction in maxillary implant shows that this
technique produced an increase of the level of the papilla (35). It was concluded that there
was an increase of 89% of the interproximal papilla. Compared to another report, it was
observed that 58% of the papilla regenerate completely adjacent to single-implant after 1 to

3 years, without any manipulation or periodontal intervention of the soft tissue (35).
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Figure 23: buccal aspect of the ridge

prior to an implant. Noted a flatted proximal papilla (35)

Figure 24: Healing site after 6 months,
Improved papillary form (35)

Let’s compare to a randomized clinical trial using the modified roll flap (MRF) to increase the
soft tissue in the aesthetic zone through a peri implant (36). The aesthetic score takes into
account the papilla, colour, contour, surface texture and the ridge stability in
vestibulopalatal direction (36). The case notified a postoperative pain (36). After 6 months,
MRF group obtained implant aesthetic score (IES) of 7,7 whereas the control group (simple
crestal incision) obtained a score of 6,3. Moreover, the MRF was effective after 3 and 6
months whereas the control group is effective directly after the intervention and the

efficiency decreased after 3 and 6 months (36).
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MRF was very efficient to increase the soft tissue thickness and improved the aesthetic level
after 6months (36).

Comparing the both techniques, the “u” shaped procedure preserved the height of the
interdental papilla. On the other hand, the MRF improved the thickness of the soft tissue
(thick biotype) and in the same time the aesthetic; including the papilla, colour, contour,
surface texture and the ridge stability in labiopalatal direction (35,36).

The disadvantage of both techniques was that there were no studies in long term follow up
(35,36).

In conclusion, the hyaluronic acid or the orthodontic technique could be used when
there was a minimal defect. Non-surgical techniques need to be used especially in cases
where patients are looking for minimal invasive approaches and when the practitioner
considers that the case can be solved following this technique (24,25,26).

The interdental papilla is a relatively small region of tissue with a vascular supply originating
from various sources, but having a unidirectional source from the base. This appears to be
the key factor that limits surgical reconstructive and amplification techniques (24,25,26,27).
Concerning this surgical technique, subepithelial connective tissue gives a double
vascularisation ensuring good graft integration and correction of root denudations, higher
aesthetics, durability and less post treatment complications if they are used in adequate
situations. Howeuver, success was limited because of the minimal source of blood at the level
of the papilla (27,28,29).

Regarding the autogenous bone and connective tissue graft technique, it provided an
aesthetic improvement, and a strong bone base to support the papilla, nevertheless it
required a large interdental space and a very complex technique. However, there was a little

clinical follow up and one failure could be observed in the three cases treated. It seems to be
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one of the best techniques, the goal was to increase the bone level in order to reduce the
presence of a papillary defect; in order to do so, the practitioners used a connective tissue
(30).

Platelet-rich in fibrin maintained flap in position, subsequently reducing the necrosis of the
papilla. It is a non-invasive technique which is easy to procure and it is inexpensive. It
provides a very good healing; therefore, less postsurgical discomfort can be seen and less
edema (31,32).

Concerning Beagle’s technique (33), it performs a formation of the pseudo-pocket, therefore
increasing the difficulty in making a small flap at the interdental level. The modified Beagle’s
technique is a less invasive, easier technique therefore offering better results (33).

The reconstruction of the papilla with semi-lunar incision of Han and Takei give a double
vascularisation, ensuring good graft integration. It is indicated for weak papillary recessions
even though it is a difficult technique as it has to perform a coronary traction and a
conjunctive graft. The neoform papilla did not rest on any bone base (34).

About the regeneration of the papilla in the implant, the “u” shaped technique gives a good
result, it is a possible technique for a single or multiple implant, needing little clinical retreat.
Nevertheless, it requires great precision in the incision whereas the modified Beagle’s
technique allowed an increase in the amount of gum attached around the implant, the
shape of the flap promoted a better vascularization and healing and it was a complex
technique with little follow up (33,35,36).

Finally, the restoration of the papilla depends on the quantity of papilla destroyed, the level
of bone present, and the useful appliance of the double vascularisation. All these factors

influence and give a positive advantage for better restoration of the papilla.
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All previous techniques will provide a satisfactory outcome and a high satisfaction of the

patient if they are correctly handled and adapted to situations by the practitioner.
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CONCLUSION

Current studies define the inter-proximal papilla poorly vascularized, small tissue, filling the
interproximal spaces; thus, highlighting the necessity to provide it with specific care.
Nevertheless, literature reviews emphasise on the presence of numerous treatment
modalities in order to cure this defect, describing the presence of both non-surgical and

surgical treatment options.

Therefore, as we previously discussed, clinicians can choose to treat their patients
with a non-surgical technique, the latter will help the regeneration of the papilla through the
performance of a non-invasive procedure. For instance, they include procedures such as
hyaluronic acid injection and the practice of orthodontic treatment. Thus, the regeneration
of the papilla will be slightly less important in non-surgical procedures than when using the
surgical technique; however, postoperative complications will be fewer. It is therefore
paramount to make all possible efforts to preserve the gingival papillae since the non -
surgical techniques offer a higher conservation of them, while on the other hand, they will
bring a minor regeneration of the papilla. Additionally, the non-surgical approaches
preserve the interproximal space whereas the surgical ones regenerate and reconstruct the

soft tissue between the teeth and /or the implant.

On the other hand, the use of surgical techniques such as sub-epithelial connective tissue
graft with or without simultaneous use of autogenous bone graft, or platelet rich fibrin
technique (PRF), offer a strong regeneration of the papilla. However, patients might present
discomfort after the procedure, and the delicate and complex biological criteria of the
papilla (its poor vascularization and the lack of bone support) interfere with the objectives of

periodontal health and anatomical reconstruction sought by clinicians. Henceforth, clinicians
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from different disciplines including periodontics, orthodontics, conservative dentistry and
periodontal surgery, have offered various treatment plans to restore the papillae.
Nevertheless, these studies are based on small samples and multiple variables are present.
They do not offer long term scientific results; thus, a gold standard treatment protocol

cannot be offered.

Multiple aetiological factors are involved in the loss of the dental papilla, thus the
clinician should particularly take them into consideration as they could provide a consequent
diverse treatment plan and outcome. Therefore, features such as for instance the gingival
biotype, the patient’s age and the severity of the periodontal disease have an important role
in the success of the therapy. Additionally, the loss of attachment and the traumatic
interproximal oral hygiene procedure are major actors that should be underlined.

While the numerous aetiological factors dealing with the presence or the absence of
the papilla are well known, the considerations regarding the success in its regeneration still
need to be studied thoroughly. For instance, it is essential to explain the multiple
considerations that should be taken into account in order to achieve a both aesthetic and
functionally adequate papillary restoration. These factors include features such as the
presence or absence of an interproximal space between teeth, the various root shapes
including if they are divergent or if they present dilacerations, as well as the distance
separating the proximal contact point to the alveolar crest, and lastly, patients presenting
atypical crown shape and tooth morphology. It is clear that the decision of using one
technique over the other should be adapted to each case and clearly thought by the

practitioner through the evaluation of the previous factors.

Nowadays, life expectancy has drastically increased worldwide therefore multiple
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clinicians will be faced with young patients who might suffer from a loss of the dental papilla
sooner or later ; therefore underlying the importance in the restoration of this loss. On the
other hand, the multiple techniques present in the literature are based on samples made of
young patients, therefore the studies need to be prolonged in a longer period of time in

order to achieve pleasant and long-lasting results.
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RESPONSIBILITY

The restoration of the dental papilla is a significantly broad topic which is constantly
updating its contents and, mainly due to the latter, needs a constant review by the scientific
community in order to confirm the great result achieved up to now.

The reason for conducting this review consists of the necessity of determining if the perfect
therapeutic technique exist, seeking for the widest spectrum regarding the different
available clinical procedures in order to try to establish a more definitive technique to use
when it comes to choosing the finest for our patient.

The aim of the restoration of the dental papilla is to improve the smile of the patient by
providing a higher degree of oral health and enhancing the aesthetics.

Regarding ecology, the methods used to regenerate the interdental papilla come from the
patient (autologous graft) apart from certain materials such as dental floss or cotton.

From a social point of view, the objective sought is aesthetic. Indeed, not intervening in the
treatment of the patient could have a negative impact on his social life. From an economic
point of view it will be expensive for the patient because this treatment offer an aesthetic

purpose.
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ANNEXES

Annex 1: Definition

Flap (pedicle): A loosened section of tissue separated from the surrounding tissues except at
its base.

Pedicle Flap: A surgical flap with lateral releasing incision.

Double Papilla Pedicle Flap: The use of the papillae on the mesial and distal of a tooth as
laterally positioned flaps sutured together over the tooth root.

Envelope Flap: A flap retracted from a horizontal linear incision, as along the free gingival
margin, with no vertical incision.

Platelet-rich fibrin (PRF): a concentrated suspension of the growth factors found in platelets
derived from centrifuged blood.

About the incision, we can use suture 3/0; 4/0; 5/0; 6/0. The most use in periodontal surgery
is the suture 5/0 because it’s thinner and thereby we manipulate more gently the papilla

with less aggression of the tissue.
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Annex 2: Clinical studies illustrating the advantages and the inconveniences of non

surgical techniques to restore the papilla

Article Methods | Technique Result Advantages Disadvantages
used for the
study
Corte Clinical Hyaluronic Treat the Advisable Required
Sanchez et case acid injection | black triangle | technic when | more research
al. (24) report. and restore the distance
the volume of | between
Patient of the papilla bone and
24 years contact point
old, loss is 5mm or
papilla less. Papilla
between height does
the 11 and not exceed
21 4mm
Abdelraouf | 36 Hyaluronic Decrease in Good Lack of
et al. (25) deficient Acid Gel height and aesthetic evidence and
interdental | injection in surface area Increase the predictability
papilla the of black papilla height
sitesin 10 | reconstruction | triangle Complet
patients of interdental | The better papilla fill
papilla from 3 | result obtain could be
to 6months is due to the achieved in
high the small
concentration defect
and number

of injections
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Annex 3: Surgical techniques used to restore the interdental papilla

Article Methods | Technique Result Advantages Disadvantages
used for the
study
Jhamb et al (27) | Lost of Using a Re- Predictable Not complete
papillain | subepithel- | establish and an restoration of
10 ial the level of | aesthetic the papilla
healthy connective interdental | regeneration
patients | tissue graft | papilla Depend of Small sample
In from the the
maxillary | palate with anatomical Small number
anterior | coronally factors, bone | Of cases
region displaced loss, plaque
flap inflammation
Sharma et al. Lost of Using a Regenerat- | Predictable Not complete
(28) papillain | subepithel- | edthelost |andan restoration of
11 ial of aesthetic the papilla
healthy | connective | interdental | regeneration
patients | tissue graft | papilla Follow up at 3
with Increased the | and 6 months
coronally width of _
displaced keratinized Required more
flap gingiva num'b.er of
participants
Singh et al. (29) | 13 cases | Surgical 5 sites Improve the | Adverse
with 2 microscope | showed visual access | surgical effect
sites in was used at | complete to narrow was diastema
the 6X papillary interdental formation after
maxillary | magnificat- | fill, 3sites space 4 weeks
anterior | jon were 1 mm
region deficient. Ability to Required more
were Tunnelling + handle research
selected | connective | Take into delicately the
tissue graft | account: papilla Depend of the
keratinized surgical skill of
Splinting of gingiva, operator
teeth to pocket
prevent depth,
diastema facial
recession
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Robert Azzi et
al. (30)

26 years
old man

Autogen-
ous bone
graft from
the
maxillary
tuberosity
and
subepithel-
ial
connective
tissue graft

Decrease
the
distance
between
the
interdental
bone crest
and contact
point to
improve
the
periodontal

biotype

Rectify the
level of
papilla but
not in the
totality
Improve the
biotype of
the patient

Predictability is
still a problem
Difficulty to
pronounce
certain
alphabets
Possible
recession after
surgery

Annex 4: Comparative studies to determine which one is more effective than

another
Article Methods Technique | Result Advantages Disadvantages
used for
the study
Shaik et al. 2 groups of 20 | Two types | Better CT: increase Short follow up
(31) cases each, of result the volume,
one performs | techniques | obtained maintain Law sample
the have been | with the adequate size
reconstruct- used the CT, but thickening of
ion of the PRF and both the existing L‘?'Ck of )
papilla with CTG technique | gingiva and h'St°|°g_'c
PRF (GROUP increase reconstruct- evaluation
1) and the and ion Lack of
other one restore . .
with CTG the Survival of | radiographic
(GROUP 2). interdental | the CTis assessment
papillaon | based on the
The aim is to 3 months | vascularisat-
compare the follow up | ion
efficiency of
the PRF and PRF: less
CT to restore invasive
the method, less
interdental post
papilla operative
pain,
promotes
rapid soft
tissue healing
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20 sites Group A: Group A Modified At 6 months
Sundaram et | including modified better Beagle’s reduction of
al. (33) patients from | Beagle’s result than | technique: the height of

20 to 50 years | technique | Group B, easy and the papilla and

old, 2 groups increase of | effective the distance

_ Group B: | the height | technique bone crest-

Compa_rl.son of | the of the compared to | root apex

the efficiency | Beagle’s papilla, the Beagle’s distance

of the 2 surgical distance surgical

techniques technique between technique

Follow up: NG e Both

Tweek crest and :

, the root techniques
1month, . can be used
pex
3months, to reduce the
6months vertical
dimension
and the
mesiodistal
dimension of
the papillary
defect,
Increase the
height of the
papilla
Shruthietal. | Comparetwo | Robert Azzi | Better Role major of | Failure of few
(34) techniques for | and Han result by the cases
the and Takei Robert connective Sometime the
reconstruction | using Azzi due to | tissue graft to | black triangle
of the papilla | Connective | rich blood | restore the can be restored
using tissue graft | supply interdental Viability of
connective generate papilla donor tissue
tissue graft by the play an
graft from | Focused on important role
buccal and | the evolution | i the
palatal flap of the plaque | reconstruction
whereas and gingival | Bjotype
Han and score index, | influence the
Takei papilla reconstruction
obtain presence
blood index and More longer
supply papillary follow up
fromthe | height
base of
the pedicle
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Annex 5: Clinical cases illustrating the preservation and the restoration of the
papilla in subjects with implant placements

Article Methods Technique | Result Advantages Disadvantages
used for
the study
Nemcovsky et 32 patients, | U shaped Increase of Useful for Technique not
al. (35) with 36 periodontal | the partial or total indicated
implants. U | surgery interproximal | interproximal when apical
shaped papillae in reconstruction | repositioning
periodontal 89% of the adjacent to of the
plastic cases. implant, easy to | mucogingival
surgery perform, junction is
procedure increase the needed due to
to preserve interdental the presence
and restore papillary height | of the
the inadequate
interdental buccal
papilla in masticatory
maxillary mucosa
implants
Recession was
noted
Barakat et al. 12 patients | MRF was MRF group MRF better Deficiency of
(36) aged from | usedto compare to aesthetic and literature
20to 50 increased the control better thickness
years old. the group show a | of vestibular Problem of
All patients | aesthetic better part, minor donor site
present zone and aesthetic and | postoperative morbidity
missing restore thickness at 3 | pain and edema about
tooth in the | interdental | and 6 Minor pain post | connective
aesthetic papilla months -operative tissue graft of
zone and Increase the palate,
thin biotype of the | anatomic
gingival peri implant limitation
biotype tissue. Taking
into account:
2 groups: papilla, colour,
one control contour,
using surface texture
crestal and the ridge
incision stability in
and the labiopalatal
other using direction
MRF
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Annex 6: Comparative pre-operative and post-operative pictures of the previous
described techniques

Hyaluronic
acid technique

Figure 25

Subepithelial
connective
tissue graft for
reconstruction
of interdental
papilla

Figure 26: Preoperative view of the papilla

Figure 27: 6 months follow up
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Modified Beagle’s technique VS Beagle’s technique

Pre-operative
Modified
Beagle’s
technique

Modified
Beagle’s
technique at 6
months follow

up

Pre-operative
Beagle’s
techique

Beagle’s
technique at 6
months follow

up

Figure 30

Figure 31

Figure 32

Figure 33
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ROBERT AZZI VS HAN AND TAKEI

Robbbet AZZI
technique
Picture A:
preoperative
papilla

Picture G: 12
months follow

up

HAN and
TAKAI
technique
Picture A:
Preoperative
papilla

Picture G: 12
months follow

up

Figure 34

a

Figure 35
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Interproximal Papillae Reconstruction in Maxillary Implants

View of the
papilla prior to
implant
insertion

View of the
papilla 6
months follow
up after the
implant
placement

Figure 36

Figure 37
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ABSTRACT

Current dentistry involves both functional and
esthetics rode. Gingival Recession and loss of
Interdental papilla results in Gingival Black
Trangle, which is esthetically unpleasing.
Interdental papilla loss is strongly associated
with increasing age, periodontal discases and
post orthodontic treatment. To  achieve
reconstruction of the lost interdental papilla is
difficult and challenging, as 2t i associated with
the patient smule ané esthetics. Absence of
interdental papilla raises concern over phonetic
prodlems, food and plague accumulation, which
further deteriorates the present condition along
with esthetic problems. Various treatment
options for papilla loss are presemt which
involves noo-srgical approach (oral hygiene
procedures), prosthetic restorations and surgical
procedure for increasing tissue volume. The
present review  discusses the d&fferemt
classifications of papilla  Joss, etiology
associated with open gingival embrasures and
all currently available nonsungical and surgical
treatment modalities recommended for papilla
preservation and recomstruction.

Keywords-  Interdental  Papilla, pepilla
preservation, papilla recomstruction, pepella
regeneration, black triangle.

INTRODUCTION

Interdental papalls reperesents & small
visthle area present in-between teeth and
gingiva of the oral cavity. Interdental papalla
plays an important rele m esthetics due o 1ts
strong assocation with the patent smile.
Gingival black triangle (GBT) 18 & cosmetic
deformity which refers 1o an absence of
papilla resulung m black spaces or open
embrasures which impairs esthetic festures,

Galore International Joummal of Health Sciences and Research (www.gijhsr.com)

nb)cl)oelics problems and food sccumulstion.

“!In the absence of contact point, the color
disappears  leading to  black, pyramudal
shape  formation. 'Y Apest from s
functional role, incressing public demand
for esthetics, place huge pressure ca modern
clinacal dentistry to restore any lost “whte'
and ‘pink’ esthetics. White esthetics denotes
natural teeth and pmk refers to gingival
tssues  surroundmg  the teeth. Balance
between sofl tissue and teeth adjacent 10 1t
with minimal or no tissue deficiencies 1s key
for stable dentition.

The main objective of periodontal
therspy 5 “prevention of progression of
periodontal disease and associasted trauma
by regeneration of the lost perodontal
tssues”. Y7 Though several surgical
techmgues have been constantly peoposed
and experimented, they are mestly invasive
and unpredictable. ¥ Moreover, the success
rate of surgesl sugmentation of papilla
relies on the thickness of gingiva biotype. '
Hence, & number of nonsurgcal, mimmally
invasive techaiques have been developed to
preserve and restore interdenta]l papalla.
Though many solutions have been proposed
10 coerect lost mterdental tssues, no golden
standard techmigue 18 followed so far due to
the absence of Joag-term chincal results and
predictability. The present review discusses
the various classafications of papills loss,
ctiology associated with Gmngival Black
Trangle and currently available nonsurgical
and  surgical  treatment  modalibes
recomnmended for papilla preservation and
recoastruction.
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Management of inter-dental/
inter-implant papilla

Zetw I, Wang H.L. Management of inter-densalfinter-implans papilla. J Clin
Periodostol 2005; 22: 831829, doi: 10.1111/4.1600-051 X 2005, 00748 5, ©
Blackwell Munksgaard, 2003,

Abrtract
Objectives: The mms of this paper are to review and compare existing technigqaes for
creation of interdentalSmterimplast papillac, 0 address factors that may influesce ils
pp w10 p o apprcach that ssthoes developad that could Belp
cliniciazs to manage and recreate the interproximal papillae.
Methods: Papers relsted %o intendental and smerimplast papillae publishad over the
last 30 years were selected and analyzed
Results: Thorough treatment planning is essential for maintenance of the heyght of the
sreerproximal papellze followizg sooch removal. The key for ackieving an esthetically
pleasing omcome is the chzscians’ abiliey of properly managing/creating interderncal/
mterimplast papillac,

g‘ !t Lo gmgu well uesg mimec msmrmensun!so! used to enhance the

esthetic omcomes.
Concluslons: Ax esthetic trizzgle is developed to address the foundaticns that are
esseztial for maiztaining/oreating papilla. These include adeguate bone volume, proper

wofl tissue thickness s well as extbetic sppearing restocations.
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jndcf E _

Laura Zotu'* and Hom-Lay Wang®
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Inter-dental papilla is the gingival poe-
tion, which occupies the space belween
two adfacent teeth, Morphologically, the
sapillac had been described first i 1959
by Cohen (1959), Before this time, inter-
dental papella was consadered s & gingi-
val trait having a pyramidal shape and
functioning 2s a deflection of the imer.
proximal food debeis. Now it is clear that
the physiclogy of the popillz is moee
complex. It not only acts as a biclogical
barrier in protecting the periodontal
structures, but also plays a crieical role
in the assthetics. Hence, 1t is very impoc.
tant to respect papéllary integrity durmg
all dental procederes and o minimize as
much as possible its drsappeannce

Over the past 30 years, replacing
missing  leeth with  dental  implants
*Formerly, Resifent. Depomment of Perio-
JoetionPrevertion'\G School of Denta-
wy, University of Michigs, Am  Astor,
ML USA.

became @ viable solution W fined or
rewnable  prosthodontics  (Brimemark
ot al, 1977, Adell et al. 1581, Esposito
& Worthisgion  2003). Betler  under-
standing of the osseoinlegration process
makes implant rehabilitation no looger &
vehicle to restore lost masticatory and
phonetic fenction, but it has become 2
celei-millica industry driven by the bone
augmentation, soft-tssce management
and aestetic restomticn. Putients have
come to expect sesthetically pleasing
ressomtive teatments and have ques
toned the disappearance of izter-implant
papilles (socalled “"black tnangles dis.
ease'”") Therefore, many soft- and hard.
tsspe  managemest technigues were
developed to overcome this problem.
Numerous studics have allempled 10
determiane the comdition in which papilla
would appear and ways 10 regenere il
The aims of this review are 10 evalute
the factors hat influence inter-dentald
imter-implant papellae, 1o discuss and
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compare techniques that are currestly
available @ w0 presemt the appeoach
that the authors developed that could
help dinicians 10 masago/regenerate the
inter-peoximal papiliae,

Anatomy of the Intec-dentallnter-
implant Papilla

In osder 10 understand  the  factoes
involved in maimtaning the dental papil-
I8, & systemalic review of the asslomy
is 10 be included. Gingiva is that part of
the mwcosz that has an intimate rap-
port with the dental elemerss, the inter-
deztal spece and the alveolar bome.
Topographacally, the gingiva has been
divided izto three classic categornies: free,
attached and imer-dental gizgiva. In fact,
this subdivision is not needed since
we describe gingiva 2s an anatoomcal
and functioral complex weh a different
shape and topography resulting from the
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The Periodontal Ligament: Development, Anatomy and Function

Rabia Dean
King's Callege London, United Kingdom

Abstract

This paper will explore the origin and development of the periodontal Bgament (PDL), s amstomical strocture and functiom. The
developmensal process and anatomy of the ligament is quite complex and some aspects are stil unkmown, for example the way that
ligament lincages develop and sre regulated bave yet 1o be clarified The ground substance will be discussed, as well as the vascular
and meursl supply, the Gtves present, their orientation a=d the various el types present in the higamest. There have been recent
advances = PDL stem cell research. This area s rapidly growing and cam have 2 huge impact from harsessing these cells to utiise
in an array of medical uses, The Ligament has several essential functions, which can be highlighted by any deviations from the
Bealthy norm. This cam result in retardation of the higament structure snd Gnctional capability. For mstance, e cam result in
dental ankylosis, which may disrope the vital eruprive functica of the ligament.

Key wonds: Pericdonsal ligament, Oral hiology, Development, Structure, Anatomy, Fuscrion

Introduction

The periodontal ligamen is a unique specialised coanective
tissue between the cementum covering the so0th root and the
alveolar bone. It is derivad fFom the dental follicke region,
which anginates from the crania! zeural crest cells [1). The
ligamen: as an armay of onented fibres and is vascaar, It is
also highly cellular, for example 3 contasms PDL Gbeoblasts,
oseoblasts and cementoblasts [2]. The ligament s crocial as &
protects, suppocts and peovides sensory input for the
masticatory system, 1t also swintains homoeossssis and repains
tissue destruction caused by periodonal disease or mechazscal
trauma (3]

Origin and development

The PDL is produced mainly from fibroblasts before dental
ergpoon, which angzate in the demeal follicle and surnt
differentistc during root devekopment [4], The dental follxcle
s 8 comdensation of the ectomesenchymal tsswe - s cells
differentizte  into  cementoblass  during  their  apecal
development and form the comentum himing the sweface of the
oot [S].

Firstly, collagen fibres become embeddad in the cementum
and Sharpey’s fibees are laid down coronally within the PDL
rogim. The initsl orientation is nearly pasallel] o the root
surface, Fibres sre foemed and depositad from the developing
cementoenamel junction (CEJ) to the tooth's apex. The fibres
that are depositad apical % the CEJ form the ligament. Fibees
insert themsclves within the cementum matsix from the CEJ
and coctinee in a corcaal direction, after a third of roce
formations. This process closcly follows the outline of the
mewly formed crown. Al thas stage, noac of the collagen Gores
insert into the alveolar bone.

Loosely arrarged fibees continoe to deposat and insert along
the developing root surface. Opposite to this surface, the
fibres also insert slong the lining of the bony socket wall and
cross the Mgament space in 2 sinular way to the root side
fibres. The root and bome side fibees will evestually come
swogether in e middle of the ligement space %0 form the
immediate plexus. Initially, the fibres are positioned paralle!
% e surface of the root, but s oricstation dramatically

changes as the teeth erupt (6] and may be 2 result of the
positional relationship of B¢ crupting tooth % e tocth
adzcent [7].

During eruption, the dentogingival fibres align Bemscives
from the CEJ in the occlusa! direction, which then terminate
in the gingiva connective tissue. The transseptal fibres extend
over the alveolar crest in an oblique dircction towards the
surface of the adjecent developing tooth rect. The fibres of the
cenvical-most coe-third of the root surface run obliquely = ®e
wpco-occiusal directiom  fromn comentum 1o bone, They
become more defined, although there is still no direct
coanectica from the root and boae fibres in the mad-third of
the root. The root is still 1o be made n the apical porticn,
therefore fitre armangement s poorly developed.

When there is full eruption amd occlusal contact, e
ligament fibres take ca their final amangement. The
dentogingival, tamsseptsl and alveolsr crest Gbees all
ongmate at the CEJ. The fibres are horizcatally
within the coronal-third of the surface of the root In the mad.
third of the root, the Gbres rem obliquely from the ccchsal
surface % the alveolar bone. The apical-third maintain an
oblique configuraticn, but the fibres run apically from e
cementum surface %o the slveols bone [6,7]

Ligament formation in the tweeth with and withost primasy
predecessors differs in structure. Grant et al. [$) found that the
way that ligament is formed in decidoous seeth differs from
sucoedameous woth, Both classes of et follow the same
stages, therefore they are not uniqoue. However, the timing of
development 35 delayed for  secomdary wmeeth  The
sucvedamcous premolas only shows a fow fibre extrusions
from the cementum during the pee-eruptive stage No fibres
are apparent from boze. Most of the PDL space is filled with
loose colbagenous clements. The permancnt molar »as well
defined peedemsogmgnval and alveodental fibres, which exsend
between bome and  cememtum. Upon  ergpuion, e
sucoedamcous woth only shows organised destogmgival,
alveolar crest smd horeontal fibres, kesving the rest of the
ligament in developing stages. During imitial occlusal contact,
the sucoedancoss premolar shows orgamised and continuous
aiveodental fibees for the coronal two-thinds of e rool. The
przcipal fitre formation is sall progressing in the apical one-

Cormesponding author: Dr. Rabia Dean, Kizg's College, Loadon, United Kingdom, E-mail: rabiadeani@hotmail com
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Soft tissue enhancement around

dental implants

Patrick Paraccr & HEssam NOwWzZAR!

Peri-implant plastic surgery sims at improving the
esthetic aspects of smide appesrance and mssticatory
function. Enhancemnent of the esthetic appesrance
can Jend significant support 10 patients wishing to
experience moee effective and sucoessful interactions
with others in personal, socisl and workplace situa-
tlons. This article reviews pee-dmplant anatomic fea-
tures that influence the cutcome of dental Implant
therapy and presents 2 range of surgical modalitles
almed at enhancing the appearance of peri-implant
soft tissue.

Peri-implant plastic surgery

Definition

Peri-implant plastic surgery focuses on harmonizing
pertimplant structures by means of hard tissue
engineering and soft tissue engineering, and in-
cludes: bone structure enhancement; soft tissue
enhancement; preciston in implant placement; and
quallty of the prosthetic restoration.

The rationale for the peri-implant plastic surgery
approach goes well beyoesd pure esthetics (o address
issues of quality-ol-life and the psychosocial wellbe-
ing of patients, Peri-implant plastic sungery is also
impartant foe creating peri-implant keratinizeed mu-
cosa and interimplant soft tissue height in onder
avoid food impaction, interimplant airflow  and
speech peoblems.

Limitations
Psychologlical factors

Implant dentistry contributes to the restaration of
oral function and beauty, but may occasionally il w
meet very high patient expectations, Much of whast
compeises & beautifad and appealing smile is influ-

enoed by emation and personality (28, 48). Patients in
a modern, alfluenst society often demonstrate an
obsessive interest in achieving unrealistic  beauty
forms (12, 14, 43), [t is essential to understand that
dental implants do pol provide a perfect treatment
outcome for all patients, Replacerent of anterior
teeth with conventional fixed partial dentures or
with resinbonded restorations may sometimes
accomplish equal or even bester esthetic results
Appropriate  dentist-patient  commundcation  and
documentation Is necessary in cccer to prevent unre.
alistic expectations and misunderstandings (39, 47).

Health vs, esthetics

While demtal imnplants can improve a pooe esthetic
appearance (28, 48), which may handicap individuals
anel negatively interfere with function, livelibood and
socisl interactions (430, the mast impoctant gasl of
peri-implant interventions is to alleviste and peevent
morbidity, such as mucosal Inflammation and
peridmplantits. The interaction between potential
pathogenic agents and the host immune response
determines the health status around teeth as well
as dental implants (35). Virulence factors of perio
dontopathic bacterla trigger the release of peo
inflanmatory cvtokines from ocal mucossl cells and
the rdease of collagensse and ather mstrix metallo-
proteinsses roem gingival fibeoblasts. The design and
the compaosition of dental implamts are thought 10
et locsl host-parssite intersctions (8, 29, 34-36),
However, the features of implamt design that affect
the height of bone and scft tssue around Implants
have still not been fully idencdfied (20).

Interimplant anterior scalloped papélla

Perldmplant mucesal helght essentlally follows the
crest of the alvealar bane; however, the determining
factors In interimplant paplila deveclopment are
complex and may not be fully contralled by implant
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LITERATURE Review

Natural Tooth Versus Implant; A Key to

Treatment Planning

Rita Chandki, BOS, MDS*
Mumiswamy Kala, BOS, MDS

Since time immemarial, man has constantly contrived to replace natural body parts that are
either congenitally absent or last subsequent to disease or injury, 50 3s 1o maintain a perfect
amalgam of form anrd function, Dental implants have recently become established as a
standard treatment protocol for replacing missing teeth. Ostensibly, a dilemma has arisen
whether the implant shoukd obviate the necessity to preserve teeth with debstable
restorative prognosis. This article sttempts to review the work cone hitherto 2nd to
farmulate a combined perspective in such cases.

Key Words: natural tooth, implant, treatment

INTRODUCTION

The cely constant in life i change.
—FHersclisus, Greek philssopher

he goal of modem dentistry is to

restore normal contowr, function,

comfort, esthetics, speech anc

health, regardiess of the atrophy,

disesase, or injury of the stomato-
gnathic system, For decades, the underlying
objective of presenving ratural dentition has
provided the foundation for clnical decision
making in dentistry, To patients and practi-
tioners aike, tooth extraction has been
relegated 1o be 3 last-ditch attempt when all
other possible options fail. Howewver, current
trends in implant dentistry have made inroacs
in this age-old paracigm. A practitioner’s
attention is now being drawn toward provid-
ing tooth substitutes, often touted as equal or
even superior to natural teeth, and many
ciniiars have moved swiftly to adopt

Depanmest of Comurvative Demiilry and Esdodon
tics, Goversment Dental Colege and Research Institune,
Bamgalore, Incla,

* Comespending outhar, emait chandd AlaPgmal Lom
DOt 10.1563AAID-CHE-1000108

implant dentistry as the rew stardard of
care, 50 much so that the rapidity of this shift
has actually come to be a cause for concen,'
While it is true that implart dentistry holds &
great deal of promise, when posed with 2
choice between endodontic treatment ang
implants, a cautious approach 1o embeacing
this techrology has to be followed, espedially
since a dental implant is an invasive proce-
cure, is financially more demanding to the
patient, and invohles the psyche of living with
a foreign material within onessf.

AN IMSLANT IS NOT A TOOTH: A GUIDELINE TO
TREATMENT PLANNNG

Implants are furdamentally different from
ratural teeth in that they do not decay,
have no dental pulps to function as early
indicators of disease, and have no peri-
cdontal membrare. The factors involved in
the decision-making process regarding
whether 3 tooth should receive endodontic
treatment or be extracted and replaced by
an implant pertain to the patient, the tooth
and pericdontium, and treatment-related
considerations,’

Journal of Oral Implantology 95
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THE RELATIONSHIP OF FACIAL ANATOMIC
LANDMARKS WITH MIDLINES OF THE FACE AND
MOUTH

“ Avinash S. Bidra, BDS, MDentSc,” Flavio Uribe, DDS,
MDentSc,” Thomas D. Taylor, DDS, MSD," John R. Agar, DDS,
MA,? Patchnee Rungruanganunt, DDS, MSD,* and William P.
Neace, PhD’

University of Texas Health Science Center at San Antonio, San
Antonio, Texas; University of Connecticut School of Dental
Medicine, Farmington, Conn; University of Hartford, Hartford,
Conn

Statement of problem, The importance of the midline is well xnown to dentsts, Currently, there are no venifiable
guidelines that direct the choice of specific anatomic landmarks to determine the midhne of the face or mudline of the
mouth.

Purpose. The purpose of this study was to determine the hierarchy of fadal anatomic landmarks dosest to the mudline
of the face as well a3 madline of the mouth.

Material and methods, Three commaonly used anatomic landmarks, nasion, tp of the nose, and tip of the philtrum,
were marked clinically on 249 subjects (age range: 21-45 years). Frontal full-face digal images of the subjects in smile
were then made under standardized condtions, A total of 107 subjects met the inclusion criteria. Upon applying ex-
clusion critenia, images of 87 subjects were used for midline analyss using a novel concept called the Eschecic Frame.
Dewviations from the midlines of the face and mouch were measured for the 3 clinical landmarks; the existing dental
midline was considered as the fourth landmark, The entre process of madline analyss was done by a single abserver
and repeated twice. Reliability analysis and 1-sample ¢ tests were conducted at alpha values of .001 and .05, respec-
trvely,

Results, The results indicated that each of the 4 landmarks deviated uniquely and significantly (P<.001) from the mid-
lines of the face as well as the mouth.

Conclusions. Wizhin the limitations of the study, the hierarchy of anatomic landmarks closest o the midline of the
face in smile was as llows: the midline of the oral commissures, natural dental madline, tp of philtrumn, rasion, and
tip of the nose. The hierarchy of anatemic landmarks closest to the midline of the aral commissures was: natural
dental midline, tip of philtrum, tip of the nose, and nasion. These relationships were the same for both genders and all
ethnicities dassified, () Prosthet Dent 2009;102:94-103)

Presented as a table clinic at the Amenican Academy of Faed Prosthadontics meeting, February 2009
Supporied by the Telman Ceant award, American Acadenry of Faed Prosthodontas.
Third place winner of the Academy of Prosthadontics Foundation award

‘Assistant Professor, Depariment of Prosthodoncics, Universay of Texas Health Science Center 2t Sam Antorio; Former Residers,
Graduate Presthodontes, Usversty of Connecticut School of Dental Medicine.

*Assistane Professor and Program Cirector, Division of Orthodonoics, Universay of Connecticus School of Dertal Medicne
Professor and Chair, Department of Recorstructve Scences, Usveruty of Connecticut Schoal of Dental Medidine.

‘Professor and Program Director, Dwvsion of Prosthodortics, University of Conrecticut School of Dental Medicine

*Assistant Professce, Department of Reconstructive Stiences, Universaty of Connectcut School of Dental Medcne.

"Assistant Professor, Depariment of Psychology, Unwverseay of Martford
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Original Article

The Influence of the Distance from the Contact Point to

the Crest of Bone on the Presence of
the Interproximal Dental Papilla

Yu-Jen Wu, DDS; Yu-Kang Tu', DDS, MSc; Shay-Min Huang’, DDS;

Chiu-Po Chan’, DDS

Background: Loss of the interproximal dental papalla may cause functional and, especially

Results:

in the maxiliary anterior region, phonetic and severe esthetic problems. The
purpose of this study was 1o investigate whether the distance from the con-
Lect point o the bone crest on standardized periapical radiographs of the
maxillary anterior teeth could be correlated with the presence of the intes-
proximal papilla in Taiwanese patients.

In total, 200 interproximal sites of maxillary antersor teeth in 45 randomly
selected patieats were examined. Selected subjects were adult Taiwanese
with fully erupted permanent dentibon. The presence of the interproximal
pepilla was deterrmaned visually. If there was no visible space apical 1o the
contacl area, the papalla was recorded as being present. The distance from the
contact point 1o the crest of bone was messured on standardized perapical
radiographs using a paralleling technigue with 2 RinnXCP* holder.

Data revealed that when the distance from the contact point to the bone crest
on standerdized periapical radiographs was 5 mm or less, the papillae were
almost 1005 preseat. When the distance was 6 mm, 51% of the papillae
were peesent, and when the distance was 7 mm or greater, only 23% of the
pepillae were present.

The distance from the coatzct point 1o the bore crest on standardized penagi-
cal radiographs of the maxillary antessor teeth is highly associated wath the
presence or absence of the interproximzl papills in Taiwanese patients, and 18
a useful guide for clinacal evaluation.

(Chang Gung Med J 2003:26:822-8)

Key words: coatsct point, alveolar crest, interdental papilla.

e concept of biologic width proposed by
Garguilo” was derived from a histologic
description of the so-called dentogingival complex.”
The measurement was established after a study of
sutopsy specimens, in which the average width of

the dentogingival complex was established. It has
been shown that the average dimension of the den-
togingival complex in natural teeth is 3mm at the
facial aspect and 4.5mm al the interproximal

aspect.’

From the Department of Dentistry, Chang Gung Memocial Hospital, Chaayi; ‘Department of Penodomology, Leads Demtal Tnattete,
and Biostatistsics Unit, Academac Unit of Epsdemiclogy and HSR, School of Medicine, University of Loeds, UK “Dental
Department, Taipe: Municipal Chun Shin Hospical, Taipes; Diviswoa of Periodomics, Department of Dentsstry, Chang Gung

Memoeial Hospital, Taipei.
Recvived: Mar, 18, 2003; Accepted: Jun. 24, 2003

Address foe reprints: Dr. Chiv-Po Chan, Department of Deatistry, Chasg Guag Memorial Hospital, 199, Duenhua N. Road,
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THE INTERPROXIMAL HEIGHT OF BONE:
A GUIDEPOST TO PREDICTABLE AESTHETIC
STRATEGIES AND SOFT TISSUE CONTOURS

IN ANTERIOR TOOTH REPLACEMENT

Hanry Saloma, DMD®
Maurice A. Scherma, DMD!
Dovd Garber, DMD*
Pinkos Ador, MDTS

Enhanced cesthefic odjectives can be achieved with
precision and pradiciobifity dus to recent odvences in
resievative matenials end procedwes. Although these
developments hove exponded the theropeufic opfions
evarloble to proctiovers end feir pavents, anterior herd
ond soft fistue deformities in e cerhedic z00e confinue
fo represent e significant rechacal chaflenge fo the recon-
stractive feom, The objecAve of this article is to presant
edseous-gingival relotionship as o means fo achieve
pradicioble corthetic rassdts in fhe antericr segment with
conventioned or implast-supporied restarations.

@ refinement of adhesive technology ond consen-
Taotry myistive syvues hos arcbled myoistive
toams © delver sgrficardy impioved ceshetic rsioions.
Thews tectnologod odvaross hawe erhanced he disi
can's abidy © opfimize e cestenc display of dscdloned,

* Clvvool Assistone Prodisssor, Deporvvent of Periodoreskogy,
procon, Ators, Geogia

! Assistant Cirical Profansor, Departrent of Periacontology;
Madicod Callege of Gacegea, Schocl of Dentatry; Atoraa,
Geongio, private prooioe, A%, Geonpio,

* Chvvool Prodessor, Dmpovonene of Perodonscs, wm

§rivcte procice, Oral Design Canter, Adonto, Gaorgac.
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Proct Peciodont Aesthet Dare 1998,10(91:1131-114)

malckgned, or ceficient tooth syucthure 0 an cherwise
harmonious and ntoct periodontium, b the pwescos of
cnierior hord ard sof faswe doformiies, however, the
wdnction of ewen $e mox odvonced msomtive mote
cls often proves incdequare in solving ceshesic dien-
mas commanky casocicled wih Youmo, perlodongly
compromised eath, mukiple tooh loss, or defomed ederr
tdous spons wihin e oushetic 2o0e [Figure 1], The
cvweopment of osmesodly weosshyl vectment gons
for pasents in his calegory is consequenty mowe con-
plex ond recuires o brocder penpecive ot mus be
explored in greon deil

Snce varcus madalites con be utlized Yo padom
cnericr toorh replocement in each petiers, he determi-
naton of o snghe shongy 1o efacthely dmct ombaic
resorotive reament hos proven eusive. Cisicicns gen-
ercly ogee hot succesbil satonaion requires o hor
cugh undersarding of fhe varied comporents meporsble
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Review Article

The peri-implant esthetics:
An unforgettable entity

Sangeeta Dhir

Abswact.

Cxtatic dermrds in bxiny 5wk ol dentiery aw 3cding new hegh bx, 4nd are dewan by the 289 1 lock Sesstful
Tha soft Sasn suaics 2mand plans i 0o %o ol areeton which I Iaked 1 maal, Wads 15 unacospiabiy
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INTRODUCTION

oornmon esthetic lactor i lody s workd of
Tnplart dentisiry talis about the solt desne
profile During the advest of e Reanemawk
system, the esthatec mquirement wes not taken
into corsideretion for many vears Palace
wes twe first o te corsader the u
problem in relation ta the perddnplant 2one
in e antedor reghon of the mouth ™! Today's
wmﬁﬁ o hpbnwlnn' ot only talke Sout the
fetx restoraliveoplaons bul else
are wentxal W the contralateral
mul h-lily teeth and the ginga sl cutioe
harmoeions with the giegival sibhomite of the
adpcert weh

The pen-splastzcne primenly comsprse of he
cmstal bore and the hedthy soft hwue erourd
it They ane consicared neassery for ta Jang-
term cocomas of i plaotsupported resiorations.
I these two paraenetons ame respectod, by
therapy can be a relable treatment with an
gy outceme ¥ Do prissery fanctaon of
2 soft tosue bamier at implanks is to effectaely
protect tow underlying bone end prevent
Ingress of micmorganeme ard ther prod ucs,
Rationale lor the por-implant soft thaue i
acts as a tmnsmucasal seal, i resisis ocession
with predictability and erhesces an ideal
esthetic bland mg, provides & prosthetic fnendy
environment fo withstand the mechanscal
challengeand provices approprate coctours hat
fackitate a selt-cleaning envineemet.

TOOTH VERSUS IMPLANT: THE
BIOLOGIC DIFFERENCES

The pen-implant esthetics bs primanly
contributed by the dental r'illc mnd the
edjcizang marginal gingive, Tae perianalam

poptlia peimardly s the aostooncal entity tha
houses baweath the contact potnt of the natasl
teoth and an anplant or two adhacent .
T mvocoma that enciscles the snplant has mcee
of collagen aond fewer filwoblass acopposed bo
fingival dscoes. The collagen fber bundles run
povr el to the tlgwn bum s face without attachiog
o versus e perpendiculer diree bion around
the touth ™ Poor vascular supply 1s present in
the peri-imp lent teaes than in the retural tecth,
Location of the hlologic width i yet another
sigraficant ditfeence botween theen. The inplare
has the biolog e width poet tioned ubtmuly as
eppomed tothe d the
oo The subscrevtal fommatan of Isolowc width
resulis i boss of the interpronimal bone Lack
of cementum around the impbot hae collagen
fihers arranged parallel o the tooth srface
vy the perpandicalar arrangement arcund the
tooth. Peri-implant s are simider to the
pericdomtium, with a junctional eputhelium
containing basal Lasina and heaidesmosoenes
and coninex tive tesue fibers

2l b

FACTORS GOVERNING THE PER-
IMPLANT ESTHENICS

Factoes governing the periimplant exthe tics are
the penamplam margnal booe and the pen-
implant papilla

The peri-implant marginal bane

The periimplact marginal bove s governed
by the folowing maters: Baologc width,
the coacept of pmm switching, implam
dosign in the ceevical region, thread gecentry,
Insertion depth and the microkesions produced
by the sxcoad-stage prosthetc intenvention/* A
Mmmdmﬂmmwmn«kba
quum for i heeving the support and henoe

mgtermm optimal and ssable gagival comour

Journed & Indian Scckety of Pariodartohogy - Vel 8 e 2 Apr e 271
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Vertical Distance from the Crest of Bone
to the Height of the Interproximal Papilla
Between Adjacent Implants

Dennis Tarnow,* Nicolas Elian,* Paul Fletcher,” Stuart Froum,* Ann Magner,’ Sang-Choon Cho,*

Mavrice Salama,® Henry Salama, and David A. Garber®

Background: As petient demand increases lor more natural
restorations in the esthetic zone, cinicians must have the highest
lewvel of skill and knowledge to maintain or reform the interdental
papila between teeth, between implants and teeth, and between
adjacent implants. To cate, there are no reports that have mea:
sured the distance froemn the contact point 1o the bony crest between
implants. One reason for this may be the fact that, with two adja-
cent implants, the contact point of the crown can be established
81 any dstance from the gingivel margin accoeding to the restora-
tive dentist’s specifications. Therefoce, In this study, the height of
the soft tissue to the crest of bone was measured between two
edjocent implents independent of the location of the contact point.
The purpose of this study was to determine the range and aver-
age height of tissue between two adjacent implants,

Methods: A total of 136 interimplant papillary heights were
examinec in 33 patients by eight different examiners in five pri-
vate dental offices. After edministration of appropriste locel
anesthesia, a standardized periodontal probe was placed verti-
cally from the height of the papilla to the crest of bene, The
measurements were rounced off to the nearest millimeter.

Results: The mean height of papillary tissue between two
adjecent implents was 3.4 mm, with a renge of 1 mm 10 7 mm.

Condusions: Clinicians should procesd with great caution when
placing two mplants adjecent 1o each other in the esthetic xone.
In most cases, caly 2, 3, or 4 mm of soft tissue height (average
3.4 mm) can be expected to form over the intenmplamt cres: of
bone, These results showed that modification of treatment plens
may be necessary when esthetics are critical for success. J Feri
odondol 2003, 74:1 7851 758
KEY WORDS
Dental esthetics; dental implantation; dental papilla/anatomy
and histology; soft tissue/anatomy and histology.

* Department of lrsgdast Dertistrx MNew York Urdversiy Codage of Destairy, New York, NY
* Pewete pracice, Mew Yook, MY,

§ Degartroart of Periodortica, Unlwerdty of Pecrayivenie, Pruladephue, PA

§ Deparyrent of Periodostcs, Mediool College of Georgla, Schood of Devisiry, Augaste. GA

71

e presence of absence of the
interdental papila between teeth,
between implants and teeth, and

between adjacent implants has recelved
much attention in the past decade. With
increasing demands lor more natural-
locking restorations in the esthetic zone,
clinicians must maintain 8 high level of
skill and knowledge.

A clinical study related the presence
or absence of the papilla between two
teeth to the distance from the crest of
bone 1o the contact paint between the
teeth.! When this distance was 5 mm or
less, the papllla completely filled this
space gimaost 100% of the time. When the
distance was § mm, the interdental space
filled about 55% of the time; and et 7 mm,
the interdental space was completely
filled about 25% of the time.

When an inglant is pleced adjecent to
a tocth, a <5 mm distance between the
contact point and the crest of bone shows
similar results regarding presence or
absence of papllla to that between two
edjacent weeth, Grunder presented 10 case
reparts of single-tocth implants and stated
that all the pepilee reformed elter the fnal
crowns were placed on the implants.?
The critical factors in all 10 cases were 1)
the existence of heathy bone on the adja-
cent tooth and 2) the location of this booe
81 a distance of 5 mm or less from the
contact point. Grunder's study agreed with
earlier research findings of the existence
of the papillae between two teeth, It was
interesting to note that the vertical posi-
tion of the implants did not determine the
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ABSTRACT:

Background: Baterdental papille 2eight is imponeat as esthetic factor for dercal implaat saccess. The p L stody was ducted 10
compare the amount of soft tsses srowad Neoeis Tuff TT and Nobel Active dental implant systems w & Methods: The presem
stody was coadoctad on 23 peticats (males- 13, females- 15) who seceived 32 dental mplants in macllary mmior mgm.(.fu.p l
patients received Nobel Active dental smplants aad Geowp Il patients roceived Noeis Tuff TT dental implants. In all p

papille was evalused using JEMT adex. The amount of bone loss in doth groogs was evalamed osieg paired and wapaired t1gest.
Results: The amount of bone loss aroend dental smplants in both growps did not show significant difference (P> 005). There was noa-
sigaificent comrelation between bone Joss and papdia index in both groups (P> 1L.05) Ceaclusion: The amount of imerdestal boee loss
and papille profile in the maxillary amersce regioa around Noris Tuff TT whea compersd 1o 2un arouad Nobel Active dental implams
was roa-sgnificant. Climical significance: The proservation of sterdental papalla is of paramount impoetance for the sucoessful dental
implaes herepy.

Key words: Bone loss, Noris Tuff TT implants, Nobel Active implants, Interdental papelia, JEMT index.

Recoived: 12 September 2018 Revisad: 23 October 2018 Accepied: 25 Ociober 2018

Corresponding author: Dr Nitin Abaja, MDS - Oral and Maxillofacial Sargery, Private practitioner and Implantologist,
Destistry Deatal Clinic, Oberai splendour D-205, Andhen Esst, JVLR, Mumbai - 400060

This article may be cited as: Ahuja N, Arora R, Kuear V, James JR. A Coenparative Evaluation of Height of Imendental
Papilla around Noris Tuff TT and Nobel Active Dental Implants placed in Maxillary Antenior Region. J Adv Med Dent
Scie Res 20186011359,

INTRODUCTION Studics have revealad high suceess rae of 95% over 10
Maxillary amtemior region is common site for tooth loss. years for dental implants. The process of asseointegration
The causes may be rauma, cysis o tumoes eic, The prime promotes unioa of dental implat with bone, ensuring

most reason to replace missing antenior teeth is esthetics better attachment and success rate. Apart from it, the soft
wd fusctions. Dental implants are considered ogtions foe tisswes around dental implant play &n impostant role in
replacing single tooth. This treatment modality has Jong term survival. Interdental ;npulln and kabtal gingiva
sdvastages ower Fixed Patial Demture (FPD) o add beauty 1o demal implants. ™

Removable Patial Denture (RPD). There 5 00 need 10 Factors such as periodomtitis, over contoused restoestion,
prepare adjacent teeth as in cases of FPD. The clasps of flassing technique, improper aligament prosthetic part of
RPD may Jead 10 trauma 10 10oth &5 well 48 10 soft tssues, dental implant and aboocmal tooth moephology may affect
Thus dental implants are useful in restocing function and interdental papilla. The level of bone around dental
esthetics.” implant and adjacent teeth determines the fuure cuicome

5
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A Classification System for Loss of

Papillary Height

W. Peter Nordland.* and Demnis P. Tarmow'

A CLASSIFICATION SYSTEM POR LOSS OF papillary height is proposed. It uses readily
identifiable anatomical landmarks for reference, and sorts the degree of loss into 3
classes. The 3 broad categories allow for a quick descriptive assessment. [n addition
10 the basic classification, it is suggested that additional and incremental description
may be inchuded to further define the defects. J Periodontol 1998,69:1124-1126.

Key Words: Dental, papilla/anatomy and histology.

Loss of interdental papillary height is often the sequela
of periodontal pathology, as well as the response to peri-
odontal therapy and the retumn to periodontal health. Pa-
pilla loss in the maxillary asterior region often creales a
cosmetic concern in afflicted patients. As a consequential
need, surgical soft tissue augmentation techniques are de-
veloping 10 restore such lost interdental papillac. Case
presentations with follow-ups of treated cases, as well as
climical research papers, are to be expected in the litera-
ture,

The development of new techaiques for papillary aug-
mentation should benefit from a classification system for
identification and description of the degree of Joss of pap-
illary beight. A generally accepted classification system
will facilitate the communication and understanding of
the nature of treated cases. A simple, descriptive system
is included herein. The system wtilizes 3 identifiable an-
somical landmarks: the interdental contact point, the fa-
cial apical extent of the cemento-enamel junction (CEJ)
and the interproximal coronal extent of the CEJ (Fig. 1).

Normal. Interdental papilla fills embeasure space to the
apical extent of the interdental contact point/area.

Class I 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 s not visible) (Figs. 2 and 3).

Class II. The tip of the interdental papilla lies at or
apical 10 the imterproximal CEJ but coronal to the apical
extent of the facial CEJ (interproximal CEJ visible) (Figs.
4 and 5).

Class III. The tip of the interdental papilla bies level
with or apical to the facial CEJ (see Figs. 6 and 7).

*Deparnment of Periodoatics, Loma Lisda Uneversity, Loma Linda, CA
"Department of Implant Destistry, New York Usiversity College of Den-
tisery, New Yoek, NY.

DISCUSSION
This proposed classification system allows for casy means
10 assess progressive degrees of interdental papilla loss
using readily observed anatomical landmarks for refer-
ence. It provides a description of the extent of reduction
of papillary height. The use of such a system should assist
future communication among clinicians and researchers,
In addition 10 the use of this basic classification, we
suggest that additional descriptions could be linked and
used as supplements, It is possible be more precise in the
description of the beight of the “black triangle™ by in-
corporation of millimeter increments of papilla loss. For

Figare 1. Schemavic fustration of the proposed classificanion sysiem.
The location of the np of the baterdental papiila in relasion %o the three

ical lendmarks forms the bavis for the classificanon.
For desails, see ren.
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Soft Tissue Consideration for Implants Placement in Esthetic
Zone

'Dr. Dolly D. Dattani, ’Dr. Jasuma J. Rai,
'Postgraduate student, Department of Periodontology, K. M. Shah Dental College and Hospital, Sumandeep
Vidyapeetk, Vadodara
mee.n'ar Department of Periodontology, K. M. Shak Dental College and Hospital, Sumandeep Vidyapeeth,
Vadodara

Abstract: Replacement of missing teeth with implants has made a revolutionary change in restorative dentistry.
There is increasing demand for esthetics along with restoration of comfort and function. Adeguate zome of
attacked tissue around a natural tooth or implant prosthesis is desirable to better withstand the functional
stresses resulting from mastication, oral hygiene efforts and to maintain predictable levels over time. The
importance of soft tissue in implant dentistry is ofien underestimated. The present literature review focuses
various ron-surgical and surgical procedures for soft tissue augmentation in implantology and also discusses
various approaches to preserve and restore the interdental papilla. Goals for peri-implant soft-tissue grafting
are to create a stable peri-implant soft tissue environment by providing an adequate zone of attached mon-
mobile tissues with intimate adaptation to emerging implant structure and reconstructing soft tissue architecture
for maintaining har ious relationskip with implants. There are several factors that affect peri-implant soft-

tissues whick xhould be taken info consideration while plarning for soft-tissue augmentation procedures around
implants. So it is important for an implantologist to not only select the appropriate procedures for optimal soft
tissue management but to also sequence them properiy.

Keywords: Soft tissue augmentati aplants, peri-implant esthetics, surgical and nonsurgical approaches.

I. Introduction:

Replacement of sangle or multiple missing teeth with soft and hard tissue deficiencies in esthetic zone
1 most challenging part for implantologist. Branemark and coworkers 1969 mtroduced the concept of
replacement of massing teeth by implants and osseointegration. This made 2 revolutionary change in restorstive
dentistry. Patients incressing demand for esthetic as well as functionally sound prosthesis have given nise to
special concern while placmg implants in esthetic zone.
Belser and colleagues' in = literature review published in 2004 have mentioned that dental implants i the
anterior maxilla have an overall survival and sucoess rate simlar to those reported for other segments of the jaw.
Eckert and Wollen in 1998" conducted an 11-year retrospective study evalusting 1170 implants placed m
partially edentulous pstents and found no differences in survival rates of the mmplants with regard to their
anatomacal Jocation. Placement of implant in esthetic zone 15 extremely techmigue sensitive. Henmce, proper
examination, dizgnosis and treatment are essential. Preservation or regeneration of lost soft and hard tissue 18
extremely mmportant for success of mmplant. Several surgical and non-surgical procedures have been proposed 1o
preserve or regenerate sofl tissue m pert-implant areas. This terature review includes proper diagnosis and
management of sofl tissue surrounding implants in esthetic zone.

II. Soft Tissue Management Prior To Implant Placement In Esthetic Zone:
Peri-implant plastic surgery focuses on harmonizing peri-mmplant structures by means of hard tissue
engineering and soft tssue engmeerng, and mcludes: bone structure mlull:tm:m. soft tissue enhancement;
precision in amplant placcmmi and quality of the prosthetic restoration.’ Gosls of soft tissue sugmentation
surrounding mmplants 15 to creste adequate zone of attached non-mobile tssues with mumate adsptabon to
emergng mnplant structure and reconstructing sofl tissue archatecture

2.1 Implant-soft tissue attachment:

Chimically, peri-implant mucoss follows contour of alveolar bone. Alveolar herght and width are very
mmportant factors determning soft tssue contours around but tooth morphology, location of the mterdental
contact pomt, and arrangement and quality of sofl tissue fibers 2lso mfluences soft tisswe appesrance around
mmplants. In this article, only soft tissue consideration around implants in the esthebic zone has taken mto
consaderation.

74



ondne ar Aspod

ISSN: 0975-833X
RESEARCH

Intermational Jowrnal of Current Research
Bl 10, Tiswe, OF, pn 64550.6465, umuwry, 2918

INTERNATIONAL JOURNAL
OF CURRENT RESEARCH

ARTICLE

INTER DENTAL PAPILLA MANAGEMENT: A REVIEW

*Apoorva, M., *Vijay K Raghava, *Sarita Joshi Narayan, ‘Dr. UmeshYadalam,
“Sheetal, S. and *Fakeha Hareem

Post graduate student, Department of Periodontics, Sri Rajiv Gandhi College of
Dental Sciences and Hospital, Cholanagar, Hebbal, Bengalury, Karnataka
‘Professor, Department of Perfodontics, Sri Rajiv Gandhi College of Dental Sciences and Hospital,
Cholanagar, Hebbal, Bengaluru, Karnataka

‘Head of the Department of Periodontics, Sri Rajiv

Gandhi College of Dental Sciences and Hospital,

Cholanagar, Hebbal, Bengaluru, Karnataka
‘Professor, Department of Perfodontics, Sri Rajiv Gandhi College of Dental Sciences and Hospital,
Cholanagar, Hebbal, Bengaluru, Karnataka
*Post graduate student, Department of Perfodontics, Sri Rajiv Gandhi College of Dental Sciences and
Hospital, Cholanagar, Hebbal, Bengaluru, Karnataka
“Past graduate student, Department of Perfodontics, Sri Rajiv Gandhi College of Dental Sciences and
Hospital, Cholanagar, Hebbal, Bengaluru, Karnataka

ARTICLE INFO ABSTRACT

Article Misrory:
Received 19" Ooober, 2007
Received (o revised Sun

Imnerdental pagellary whhmaﬁmdumllnnmdhmcmmwmfm
e patsonts. Abnosreal wooth shape, § a=d
bygene procedures may sho ucpnvely mnuewcacouuae of the imerdestal soft liswe. There are

of p wtic oral

"

10 Creale

26" Noversber, 2017 very fewer surgical tockaiy

pelle, which b been very technigee sensitive

22 Decarber, 2017 and less peed »

Pobinhed colise 31" Jazaary, 2018

Key words:

Cngval Kecooee,
[nserdental Pagilla,
MasoGlog vel Surgery,
Perodoni’ Plastio Surgery

In this aticle, & review is amcsgned 10 illuvrale varous

cauies, shm&moa. and maragemest of nlerdental pepilla.

(‘W © I0IE, Apoorns of of. This s on spes access arivcle dutdatnd sndder the Creaniie Commons Avilstion Ditense. adich permis smrestoiciod ase

F

e g

P

ded the orsgina! work (x property cited

[

Clration) Apoorva, M, Viey K Reghave, Sarke Joshi Narasen, Dy, Umesh Yadalom, Sheetad, 5. and Faleha Hareemw, 2008, “loer fevin Papeln
Mazageesant: A Koviow”, Ieterecnianad Jownmal of Currext Nexesrch, 30, (01), S4650-6388 4,

INTRODUCTION

The term periodontal plastic surpery was introdecad in the lsic
19805 and consasts of 3 broad range of procedures aizming at
correcting o climinsting  anstomic, developmentsl, or
traumatic deformities of the gingiva or alvealar mucoss, One of
the major esthetic challenges ™ penodontal plastic swpery is
related 1o the ability of rebuilding Jost papillac in the maxillary
anterior segment  (Miller, 2000). The prosence of such
imerproxaal space results in esthetic and phonctic problems.
Interdental papifac can be Jost s a result of several distingt
climacal situations,
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The first in the presence of 3 ssturally occwring madiine
dusterms, Thas sitsation ¢am be remodicd with orthodontic
treatment, positioning the tocth closer gether, Divergimg roots
are another situstion that can rosult in the peosence of an
imerproximal space when the contact poomt betwoen the two
clinical crowss is situated o incisally, Orthodontics may also
correet such & clinical situstion by abgmmg the roots and
“squeczing” the imterproximmsl soft tssue, thereby cresting a
mew papilla. A clinical crown that tends o be triangular in
shape can also result in & partial mierproximal space. This
Pappens becsuse of an accomuted discrepancy in the
mesiodistal width st the incsal edge and gingival line
Reshapring the clinmical cromm is helpfal in roducing the
imerproximal opening (McGuire, 1996)
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Abstract

Keywords:
dental papilla; gingival;
regeneration. Introduction and objective: This paper alms Lo report a Hleralure

review on the anatomy and morphology of the interproximal papilla
and present the options of both surgical and nonsurgical treatment
for the recovery of interdental paptlla. Literature review: The loss
of the interdental papilla because of the interproximal bone loss
accounts for aesthetic, phonetic and funclional problems of patients
with pertodontal disease. The interproximal lissue reconslruction
has been reported in Hterature through both surgleal procedures
with the use of subepithelial connective Ussue grafl, restorative
and orthodontic treatment. Conclusion: The eliology of ginglval
black space is mullifactorial, therefore, iU is important o diagnose
properly the etiological factor to establish an appropriate treatment
planing However, the treatment approaches are not predictable and
further studies are necessary Lo recommend Lthe clinical practices
available to date.
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Imtroduction, The imterdental papilla may be Jost or reduced i haght, fm’mngbh:k u-ndndut ionnommnswhth
munuslhmc -ppurmwhm:kpuum smiles. Varicus techn have been wed w

t the interd, p-palsmrulnmthepmkwmemmn&mqmdmumhpparmmbe
cbained bv augmenting or reconstracting the lost papilla as the pink esthetics is as important as the white esthetics. Cares. Two
female patients and 1| male patiert reported to the dental department with the complaint of a2 seall hb(k - FIp in the gum area
between their upper froat teeth simce € months and 1 year, respectively. On examination, the | d pepillae in all theee
cases were classified as dass | (Needland and Tarnow’s) The interdental papills was augmented sergically by using three
different approaches in each case. Resull and Conclusion. Postoperativdy aad after 1-month follow-cp, there was & complete il
of the interdental area by the interdemtal papilla normal (Nordland and Tarnow's) As a result, the black triasgle was
successfilly comverted into a natural pink triangle in all theee cases.

1. Introduction

The interdental papilla is a component of the gingiva which is
present between the proximal surfaces of the teeth occupying
the cervical embrasure space which extends to fill the lingual,
buccal, and ccclusal pyramidal space of the interdental space
[1]. The interdental papilla is triargular when observed two
dimensicnally and pyramidal when viewed three dimension-
ally. The shape, positian, mdpuscnoeudcpmdenkupontbe
presence of underlying alveclar bone proper, the

contact paint, and the area of the adjacent teeth [1]. This
entity is also referred to as the interdental ¢ house
by Gonzalez et al [2] where the dimensions of the roct, floce,
and lateral walls of the interdental house play important roles
in maintaining the interdental papiia.

It is needless to say that in the absence of tooth, alveolar
bone proper, and adjacent tocth contact, the interdental
papilla w3l fail to sustain its original form and result in an
empty space between teeth, which is commonly referred to
as a black trangle. The black triangle can result in unaes-
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thetic appearance while smiling and can result in food impac-
tion and phonetic problems [3]. The eticlogies which can
result in black triangle indude aging, periodontal disease, loss
of height of the alveclar bone relative to the interproximal
contact, length of embrasure area, root angulations, tooth
loss, faulty oral hygiene procedures, interproximal contact
position, and triangular-shaped crowns [4, 5].

Orce the papilla is lost due to any of the above factors,
rebuilding it again and expecting regeneration is cumber-
some. Papilla reconstruction or its augmentation is the most
esthetically challenging procedure in perioplastic procedure
[6]. A number of techniques have been developed by vanious
authors such as Beagle [7), Azz etal [8], Han and Take: [9],
Carnio [6), and Froum et al. [10] in an attempt to convert the
black tmangle into an aesthetic pink triangle. The methods
include nonsurgical and surgical methods (Table 1). In many
cases, surgical methods if performed correctly can give ever-
lasting and natural results. This article attempts to observe
and compare the outcome of three different procedures car-
nied out to reconstruct the papilia.
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Case Report

Interdisciplinary Approach to Reconstruct Papilla in Esthetic Zone:
A Case Series
Sharma Chkavia, J N Sandesp

Deparment of Periodoatics, £ In today's woeld, people are more cancerned about teir beauty, looks and plysical
mmlﬁs‘”‘ <Wmuhnhmhtmdmmdsbe¢bmumd¢nm0mo€ﬁe

Kaeraraks, ladia = unacsthetie appearance of the oral cavity is Joss of merdessal papills Le., black
Enimglebawammnilhymmwﬁd:cmmcﬁwwmym
and i1's 3 challenpeable task 10 treat i1, The present case serics Jemonsirates &n
interdisciplinary approach with a combinatice of modified Beagle's techmique and
camposite restoration to recoestruct interdental papilla between maxillary central
iecisors with & moaths follow- up, Complete reconstraction of the lost papilia was
acteved i both the cases & months postoperatively,

Kevworns: Beagles technique, black triangle, composite restorafion, exthelics,
papiila reconstruction

CLiNicAL RELEVANCE TO INTERDISCIPLINARY DENTISTRY

Black snangle has multifaciorial actiology and treasment of open gingprval embeasere roquires
a0 onthodentic, periodoetsl and resiceative considerations depesding on the wderlyisg ctiology.
is eriacal.

connective tssue prafts, and pedicle faps, Lomg-term
peodictabilty and stabilty of these sungeal 1echnigues
bave fukad 1 schicve better results because of minoe

INTRODUCTION
ile is a facial expression which plays an important
role = social interaction and is most often the need

for “esthetics™ which pashes the patients toward dental
treatment ) There are varicus conditions of the ocal
cavity which can produce an unesthetic appearance such
as mussing anterioe teeth, midline dasiems, giegival
rocession, antenior crowding, gummy smile, discolored
woth, fractured amenior oth, &od a black wangle,
Black triamgle s the Joss or absence of interdental
papilla (IDP) between two adjacent teeth resulting in lateral
food impaction, an obstacke in phonetxs, and fuectional
and esthenie problems. The Woss of IDP has multfictoeial
etiology which includes traumate ocal hygene procedures,
abnormal woth shape, plaque-sssociated ksons, impeopes
camours of the restoesons, Kss of weth, and spacing
between teeth. It can be managed through various and
surgical and nonsurgical procedares.”

Vanows swrpeal weohmiques which have been proposed
w reconstruct papdla wclude free gingival grafts, free

oot
33 4100 j0_e0_17

blood supply in the IDP However, in comparson to
free gmgival grafts, pediclke faps have shown better
resalts.” One such pedicke flap technique to recocstruct
IDP is Beagle's technique which is the combination of
two technigues, i, Abcam's roll sechnique for ndge
augmentation and Evian's papilla peeservation technique
The presenmt stody deseribes cases weaed by an
mendscplivary approach wsing modification of Beagle's
technigue [Figure 1] 0 reconstruct IDP followed by
compasite restoration of that respective tooth.
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Ausencia de papila interdental:
etiologia, clasificacion y terapéutica.

Interdental papilla loss:

etiology, classification and therapeutic.

Max Campos-Suirez’, Clhaudio Pefda-Soto’

La presancia de papia nterdental estd intmamente relaconada con los resultados estétcos y funconales de la
terapia periocdontal y rehablitadora. Sn embargo, une de los faciores mids importantes para la susenda ce papias,
s sy epitelio, ya que s muy similar al apitelio de unién, el cual no 85 queratinzado; por o 1810, @s muy susceptbie
ala enfermedad perodontal, siendo of 510 Mas frecuenie an la ndadin de 'a enfermadad, £n asla revision de la
literatura determinaremos, en base a la evidenca, las condiciones ansibmicas pars [ presenca o ausencia de
papila intardental, 'os principaes ‘aclores eticldgicos Mwlucrades en su péroica, 1as opciones terapaulicas y
enicas mas pradecitles; asi como, los resutacos clinicos cbienicos,

Palabras Clave: Papla merdental; encia; estética; hueso.
ABSTRACT

The infevdental papila's prasance is closely ralafed mith the sesthafic and functivnal results of the pencdontal and
prosthetic therapy. Howevar, one of the mest impartant faclors 1 the absence of pagllas, (s the apithelum, telng
that @ is very simiar fo the junchional epithalum, which is nonkaratinized, thevefore, if is vevy susceptibie o
penodontal dissase, being the most fraquant sile in the disease inttistion. [n this (lerafure roview, we will dalfermine,
based an the evidance, anatomical condiions for the pvesence or absence of ntardental papila, the main
anislogical factors involved in thelr ioss, the thevapewdic options and the move predictaties fechnigues; thus, the

chncal resuits obfainad.

Keywords: Gingiva; gums; infevdental papila; imfar-denifal papilas; asthedics; bone.

odontologia ha aumentado rdpidamente yuno de las
mayores problemas de los periodoncistas y de las
pacientes es la solucidn de los problemas ccasionados par la
pérdida de la papila interdental. la papila interdental
cumple una funcién mecinica al ocupar el espacio
interproximal evitando la acumulacién de restos
alimenticios; ademis, su susencia resulta en los conocidas
tridngulos negros, que ccasionan problemas fondeicas, al
dejar pasar o aire y saliva, La reconstroccicn de la papila
interdental es uno de los mayores desafios y uno de los
tratamientos menos predecibles. Es por eso, que es muy
importante respetar la integridad de la papila interdental
durante todas los procedimientos edontolégioos para asi
prevenirsu desapanicién.
El nived de evidencia que encontramas en b literaturaen
s mayoria es repoete de casos. Por o tanto, la presente
revision de la literatura tiene como abjetivo determinar, las

I : n los dltimos afios, la demanda estética en

stuaciones anatGmicas para la presenda o ausencia de
papila interdental, los principales factores eticldgicos que
determinan su pérdida, las apciones terapéuticas y técmicas
mas predecibles para su conformacion, asi como, los
resultadasclinicos obeenidos.

CONSIDERACIONES ANATOMICAS Y FACTORES
ASOCIADOS

Lapapilainterdental es laencia interdental queccupael
espacio interproximal, este espacio estd compuesto por 4
espacios piramidales: cervical, ochusal, vestibular y lingual,
dande el dpice de cada pirdmide termina en el punto o drea
de contacto de dos dientes adyscentes. Las pirimides
vestibular, lingual y oclusal estan vacfas mientras que la
cervical es ocupada por la papila interdental. La papila
interdental eszd determinada por el punto de contacto o
superficie de contacto entre losdientes, el anchode las caras
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Use of hyaluronic acid as an alternative
for reconstruction of interdental papilla

Uso de dcido hialurénico como alternativa
para la reconstruccion de la papila interdental
Dariela Corte Sanchez,” Seatriz Raquel Yahez Ocampo,’ César Augusto Esquivel Chirng’

ARSTRACT
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cols. Objective: To presert a cincal case imohving Intercients
papla recorsyucton wih HA ntlirston. Clinical case: 24 year
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exhibined loss of intercental papila » ™e area of teath number
11 ard 21 caused by prosence of grghvits and poor brushrg
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Tamow class fication in crder 10 in Mo 0's cop
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Hyaluronic Acid Gel Injection in the

Reconstruction of Interdental Papilla: A Randomized Clinical

Trial
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Introduction

The interdental papila is the gingival portion
that occupies the proximal area uncerneath the
contact between two adjacent teeth. It has distinctive
aratomical, histologcal and molkecular characieristics
with remendous significant importance from an
esthetic perspective, especialy in the arterior region
since & is almost uriversally displayec dunng smiing

(1

The imerdental papillary deficiency or *the
black triangle (BT)" is a large concem for dentists and
patiarts [2] Black lriangles are rated as the third most
dislked esthetic prcblem below caries and apparent
crown marging [3]. Also, the abserce of interdental
papilla contributes o chronic retention of food cebris

Abstract

BACKGROUND: Varous 3o/ ouns Fane boon irplemenias 10 moorstus 1w dofoert mordevidl sapdla

AMN: The proaey. Fal aea corcucied o s e e¥ec! of injection of hywiueoric ackd o for Ihe fecorstuction
of defoent intasdertal papia
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190 10 00U POV IPINOTENN JITUD ) N0WET T I CB0n Oof Pyakrone 00 (HA) g8 and corteal provo
whc recawes he necion of asbce soiuton a3 8 placeto. Lach defces! papila recerved throe jecicrs. The it
IECLON WIS 080 0N wodk 0RO 1o M aealrion potod Jour weeks afer parfaem rg A rmouth S
Qeghvi 50akNg and SUD Qg GeDECOorment). T $e00nd and TWIT oS Were gven ater theeo and s
wosks, sespectvely. The beigh! and sufece srom of Sack ragks were recorded o teaeis o before e rjecton
POCOIIes. TR partcipa s aono recaled ae” 1o and i Months YoM 1 S5t npection 407 o measing T
recorded pacameiecs ALS mortts, patetiy’ 3l atection wes sho saseasec.

RESULTS: After 100 0% s mortts 1om Daselng, T fesulls wsalod 3 stiaticaly sgnifcan Ngher mean
decraase 0 heigh! a2 wustece wras of black i angiea in tevour of e HA proup. From Beee ko s montha, thee
s 0 SAMSICAly S0 5000 A ¥eronce Dateaet 1% M0 JOups N DOTH paTMIE. AL B mortrs, the HA groud
showes a satatcdlly sorficart Nghe' rreen ssiatection score e the salve roup

CONCLUSION: Trho uso of ryaburanic ackd gel 16 7w 00rsyucton of imerdoridl gepily coficonty was
aSeciva with procriaing levels of pabenya’ seafacion.

leacing to subsaquent affection of periodonrtal heallh
Last but not least. it also causes phonetic problems by
allowing the passage of alr and salva [4)
Reconstruction of papillary insufficiency is ore of the
mos: difficult and challengng periodontal treatments,
This is because the interdental papilla is & small,
fragile area with mincre bleod supply which seems to
be the major limisng factor in all surgical and

lation technigues aiming at reconstrucing the
interdertal papita [5). [6].

Several surgical approaches using tracitioral
pariodental plastic and sugmentation procedures have
been proposed to overcome this prodlem. However,
thesa lechriques were found lo be irvasive with
increased patient morbkdity, limited success and lorng-
term stabllty [7], [8]. Nor-surgical atiempts %o ireat
papillary deficiencies include erthedentic, restorative
approaches or a combination of both, However, these
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Reconstruction of Lost Interdental Papilla: A Review of
Nonsurgical Approaches

FatemahAlAhmari'
'(Deparment of Periodontics and Community Dentistry, Coilegeof Dentistry, King Saud University, Riyadh,
Saudi Arabia)
Corresponding Author: FatemakAlAhmari’

AbstractModern dentistry imvolves hoth functional and esthetics role. Interdemtal papills loss results in
Gingival Black Triangle (GBT), which is considered esthetically unacceptable . It is stromgly associated with
aging, pericdontal disease and post orthodontic treatment. Reconstruction of the lost interdental papilia is
difficult and challenging objective to be achieved, as it is stromgly associated with the patient smile . Apart from
its esthetic function, absence of interdental papilla raises concern over phonetic problems, food and plague
accumulation, whick further deteriorate the present condition. Treatment for papilla loss involves correcting
oral hygiene procedure, prosthetic restorations and tissue volumizing Therefore, the present review discusses
the different types of papilla loss classifications, etiology associated with open gingival embrasures and all
currently available nonsurgical treatment modalities recommended for papilla preservation and reconstruction.
It can be inferred that though a golden standard is not ver set to treat papilla loss, the usage of minimally
invasive technigue has a promising clinical potential in aesthtic reconstruction of lost interdental papiila.
Keywords- Open gingival embrasures, Gingival black triangle, Interdental papilia, Papillareconstruction,
Hyaluwronic acid
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I. Introduction

Interdental papilla represents small visible area presents in-between a bard (teeth) and soft tissue
(ngiva) of the oral cavity. Though anatomically small, 2 plays 2 huge role in face esthetics due to its strong
associstion with the patient smile as 2 result of its anterior positioning Gingival black tangles (GBTs) are
cosmetic deformities which refer to an absence of papilla resulting in black spaces or open embrasures whick
impair esthetic features, phocetics problems and food sccumulation [1-3]. In the absence of contact peint or
when papilla migrates apically due to inflammation, the col disappears leading to black, pyramidal shape
foemation [4). GBT is highly prevalent among adut pepulatton and frequently encountered among adult (38%
of 119 cases) [5] ané adolescents patients (41.9% of 129 cases) [6]. According o a survey conducted by Kokich
et al.[7], it was reported that orthodontists considered 2 2 mm open gingival embeasure 25 Jess attractive and 2
similar study reporied that both patients and demtist comsider GBT about 3 mm to be less esthetic [1].
Irrespective of its functional role, growing public demands for esthetics, place buge pressure oo modern clinical
dentistry to restore any Jost ‘white' and ‘pink’ esthetics. White esthetics denotes matural teeth arangement or
restoration of Jost dental tissues and pink refers to gingival tissues surrcunding the teeth [2]. Harmooy
associatton of these soft tissues adjacent to teeth with minimal or no tissue deficiencies is key for stable
dentition and to eliminate issues like dental caries [8].

Therefore, the main objective of pericdontal therapy s to prevent progression of periodontal disease
and associated trauma by regeneration of the Jost periedontal tissues [8,9]. Though several surgical technigues
bave been constantly proposed and experimented, they are mostly invasive and \xxpmdi:ta.bk [10]. Marzover,
the success rate of surgical sugmentation of papilla relies co the thickness of gingiva biotype [11]. Hence, 2
rumber of nonsurgical, minimally invasive tecknigues has been developed to preserve and restore mterdental
pepilla Though many solutions have been proposed to correct lost interdental tissues, mo golden standard
techmique is followed so far due to the absence of leag-term climical results and predictzbility. The present
review discusses the various classification of papilla Joss, etiology associated with GBT and currently available
rmonsurgical treatment modalities recommenced for papilla preservation and reconstruction [2].

II. Etiology of Interdental Papilla Loss

From several studies it is well documented that etiology of interdental papilla is multifactorial [1,13).
Patients may present with one or more etiologic factor; thus, managing each patient requires an individual
assessment and treatment plan. The major causes of interdental papilla loss are explxined below;

DOI: 10.97900853-1702105965 www.iosnournals.org 59 | Page
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ARTICLEINTO ABSTRACT

Backgroued: The i2eal goal of penozontal therapy is repeneration of the lost periadontium

Keywords Howevesr regeseration of the lost interdestad pagdlls bas boen dusive. Therefore the atility
Interdental papaia of rebullding lost papillae in the maxillary segment bas become one of the majee
Subepithelial connective lissoe challezges i perindoraad plintic suepery. Objectives of the stody: To evaluate e suctess

and peedictabibty of surgical technique using 2 sub epithelinl connective tissue gra&
mterposad in a cosomally displaced flap to reconstroct the lost imterdental papiliae
Methods: The purpese of this study is 1o evalaate the sucoess and peedictalality of @ sargical
techmique using 3 subepithebal connective tissue graft from the palate with coronally
displaced flap to regenerate the kost mterdental papila in 11 systessically healthy patients.
Sesuts: Post treacment follow wp show statistically sgnificant results Srom baseline to
Imonths and 6 months
Coeclusion: The pi study pred o single sergical procedure 1o recorstruct the Jowt
wmerdental papill using subepsthelial connective tissue graft mterposed In coronally
displaced Qap i 11 patients with Tarnow's dica- Il papillary recesséons. AL the end of €
months it was found that the sites demomstrated signifcantly superior results as
determined by percentage of reduction in the area of the black triangle both clinically
(50.35%) and ca the eeeded (54.29%)
Cinacal ivptcanees Although complete regereration of interdental papdlla was not
achieved, e resulis of this study demorstrate that @ predictalie and an esthetically
pleasing surgical outcome can be achseved in one atlempt for class W papililary recessons.
© 2017 Pullished Yy Elevier (Singapoee] Pre Lid.
Thas is an open access anticle wnder CC BY-NC-ND licease. (hup.dcreativecommons cep hoensesbyac-nd/' 4.0

Introduction change in clinical crown length between acdicent teeth, a
convex buccal muccsa of suthcient chiciowess and a distincet

Esthetics has become a major concern in pericdontal therapy.  interdental papilha [1]

A key to an aesthetically pleasant smile & proper manage- The interdental sgace is 3 physical spooe between two

ment of the soft tssues around natural teeth or implans,  SACeE teeth. [ns form and velume are determined by the

Assthetic soft-tissue contours are described by 3 harmo- morphology of the teeth. Marphologically, the papiliae had

d“ C! . "m > A b4
nicusly scalloped gingival line, the avoidance of an sbrupt ?een n’xd.hm N '%9.t7 Ochen o P"'b m'u.-.a f‘me'
interdental papilla was considered s a gingival trait having s
*Corresponding authoe
E-mid address: drahirma_enaOyatoc coin (E Shama)

hpidx Selcep'201016/) sd] 202 7.05 001
03775291/ 3017 Publubed by Elsevier {Singapore) Fre Ly
This is an open access anicle under CC BY-NC-ND license. (hmpucreativecomeons org licessesby-nc-ad/ & OV)
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Abstract

Background: Loss of isterdental pap e i cne of the st conolemning esthelc preliem for he patient nd
oqualy cralanging for the cinican. Maragement of paplary (055 "as shown limtad sucoess a~d is kmied o case
feports wis sk of long-tosn folow-up.

Method: Surgcal micoscope Was used at §X ragn fcason In s S0y 10 ochance 1m0 Vsl acuty n he
oW Mool soece. 13 Cakes with 20 sies in e mand ety anlerdr 1OJI0N were oo ke sugical
reconsyucton. Tunnelng was performed under o deficient papiae and comective tssue graft used o B he
SPACE CrOMlDd.

Results: Among 20 sites, 5 sites S 0wod compete pagilary SIL whie 3 wks wire * mn defcent The =ean
vorical gain achioved was 100 mm whch was statisscally signifcant at P value<0 D1, A s gnficant adverse sungical
ooome was dasiema formaton wifhin 4 wosks postoperateely

Conclusion: Mcros.rgery 170 srpeon’s ablty % ma~die delcato paplary tiss.o and hence mose

o~hances
Spheing of Loals 2eor 10 pagi lry fecoralruci on My De Consdennd 1 Sroven! d kema fommatios.

Keywords: Imerdental papels; Gingival essbrasure; Microaurgery

Introduction

Periodontsl plastic sumgery escompasies 2 brosd  range of
procedures  amed  at _ coerecting o diminating  anatomic,
develop I e Scfor=sities of gisgivas oo alveniar mocoss
(1.

One of the majoe chslenges in this Scdd is rddated w the shility of
rebuiding papiliae lost either due to periodontal duease or therapy.
Loss of interdental pagiliae In the maxillary reglom resalts in esthetic
and phonetic sberratiorn 2]

An.alm;rmndmﬂarymnmmmhmqwu
irsdoquste Nood sepply. The » nea-
nxdmudw«hwﬁx«nﬂhnumlurfa«mbc
maripulation s=d grafieg [2].

Swmlmpdmdnmmmnlnmdmhn!b«nw
10 img frctics but with limised

Mkmmmpmmlhmawmndm&(wm.bm "a

In thes dinkcal stady. 2 microsargical approach Is atmempeed to
maragge papillary low using cosnective tavae grafl harvestaed froen the
pale The emphass Is on minimizing trauma b utilizing
microsurgical Instruments to work In the marrow interdental region of
amterior maxills

Materials and Methods

A total of 13 patients with 20 sites in maxilary amerior reghon were
slected 0 undergo  microsurgical pw(hn' recoastraction.  The
incuson criteris includad ically heslby sedividaals is sge
md»mmuﬁhma&mnmmlwbmm

ior leeth with di The excasicn criteris inchaded
chronic smaokers, pregnancy. root exposure with proximal restorazion
and endodoatically treated seeth

This dinkal stody asswssed the eficacy of microsurgical
reconstruction of lost Imerdersal papdla using Imerposed connective
tiwue graf Basvoiled from palate. The asscument was based o= single
uroul Imervention Irrespective of class of papiliary boss. Surgical
7 was apliined W Die paticss and infeemed comsent
Stained All pati witfs papillary loas in maxillery amerior reguon

techraque that can be applied %o different kx disciplines. It is
bdmbnmuhmhndbywhcm:suydknf
performing fner movernents than the naked eye i able to control
Microsmngery enbasces the capubility of operstoe by eshancing the
ﬂudxmbr-ansoﬂlt-mnmmdwlﬁmbn Liserasare on
gery saows iesproved sumgkcsl octcome when
uud for root coverage procedare [4.5-13] and regenerative therapy
[14,25)

and willing for surgical recoastruction were taken wp for study,
Patierts dugnosed with periodostitis were taken ap Soe tie vargical
reconstroction afier the completion of active periodoreal theragy
The smoant of vertical gain that can be achieved with coe vargical
Irservention was assessed. The measurements were recorded to the
nesrent millimseter and labalsted for cach site (Table 1), Wikoaon
¢ Ranks Test was d ot % within
froup at baseline and & moaths imerval

. r
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Root Coverage and Papilla
Reconstruction Using
Autogenous Osseous and
Connective Tissue Grafts

Robean Azn, DOS*

Menry H. Takei, DDS, M5**
Canviel Etienne, DDS*

Farmin A, Carrarea, Dy Odont™**

Previcus stuches have reporied that the Sistance fom the interdlental crest of bane
to the apical portion of the contact of the two approxmating teeth must be 5 mm
ar less 2o support 8 stable interdental papila. The recanstruction of a stabve, long-
torm papils for esthetic purposes must thevefone conmdcler intordentsl bone recan-
struction. Autogencus ossecus graft matenal was harvested fom the tuberomty
and augmented with a subpericsteal connective tissue graft far pagila reconseruc.
tian between the maxilary central incisors. Flap design, csseous graft fxation with
2 screw, canmective hissue placemens, wound closure, and sutueing techniques are
prosonted. Ta enfance the final result, porcefain veneers were Boanded to the
approximating ceneral incisars. This case report demovstrates 3 surgicsdl procedure
that has not been reported 30 date for papdla reconstruction 1o enhance perk-
odontal esthetics, (int J Periodontics Restorative Dent 2001:21:141-147 )

*Asscciate Professce, Cepart=ent of Penodemiology, Uriversity of Para
Vi, France.
**Professor of Percdortciogy, Universay of Calforna, Los AMgeles.
***Professor Emeritus, University of Calfoma, Los Angeles

Repring requests: Or Robert Agzi, 125 Bodevard 5t German, 75004
Pars, France

In the last decade, esthetics has
DOCOME 3 MBJOr CONCOr n peri-
odontal theapy, Gingival secession
resulting in the denuded root surface
and the loss of the gingival papilze
are the two main concems in peni-
cdontal esthetics. Presently, there
are numerous predictable surgical
techniques available for correcting
the denuded root surface’'! but
none for the reconstruction of the
lest papilae, The terature s limited
1o only a few case ropoets on pagil-
lary reconstruction.'?"7 Any tach-
nique related 1o gingival tissue
fECOnSLLCon Must emphasize ade-
quate blood supply to the surgical
site. Because of the limited area that
the imerdental papilla ccoupies, aery
form of grafting presents a blood
supply problem in the reconstruc
tion of the papila. It is also known
from previous studies that the long-
term stability of the papilla is depen-
dent an the anatomic envircament.
The ind=l dstance from the inter
dental crest of bone to the apical
portion of the contact & important to
maintain the papila, Tarmow et al'®
stated that the dstance of 5 memn s
citical for this purpose, Therefore,

Cormcer © 2001 3+ Quaitezsence Pusus-e Co, G Panrsg
OF THE DOGUNENT 15 NESTIRCTES 70 MORSONAL USE O NO AT OF
TG ATTICLE MAY B2 REPIOOUGED O TIMNSWITTED W ANY RO Wins-
OUT WINTTEN PORASSON PIOM TE PUSLSHEN
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PP Original Article

Efficacy of Platelet-rich Fibrin in Interdental Papilla Reconstruction as
Compared to Connective Tissue Using Microsurgical Approach

Abstract

Aim: This study aims o evaluate astologous platclet-rich fibrin (PRF) and autogenous connective
tiswee graft (CTG) in interdental papélia (1IDP) reconstroction with boccal and palatal split-fhickness
fap (ST¥) using techmique. Materials and Metbods: Foety Class | or Class 1l open
gingival or cervical embrasure in maxillary anterior region in 14 patients were surgical tresied for the
recomstruction of IDP. For experimental Geoup 1 (STF with PRF, & = 20), sergical site was flushed
with PRF fluid. PRF was then placed under the baccal flap and in the IDP region and squecaed, For
expenmental Groap 11 (STF with CT'G, a = 20) after the peeparation of recipient site, CTG procured
from pelate was trimmed to the desired size and shape and placed a1 the site. Clinical parametess
and petent satsfaction response recorded were plagoe index, gimgival index, probing pocket depth,
clinical attachment lovel, height of IPD, a=d papills i=dex score (PIS). Resultss STF sergery in
combimation with PRF or CTG, ¢ s effective procedure %o increase [DP-height with mean valoes
of 3.10 mm (37.3%) and 3.45 mm (95.8%) for Group | (STF + PRF) and Growp 1l (STF + CTG),
respectively. In terms of complese 1l (CF) achieved at 3 moaths, & the peesent study, the result
showed that 50% CF was obtained in Groep 1 (STF + PRF) and 95% in Group 11 (ST¥ + CTG).
The patient response and accoptance for serpical treatmest modality in terms of patient
postsurgical discomfoet soore and patient esetic score was higher for Grosp 11 (STF + CTG)
than Group [ (STF + PRF). Conclusion: Based oo single-centered 3 momths” follow-gp, 3t may be
ccecloded that STF surgery in combination with PRF or CTG is an effective procedure to increase
1DP-height; however, & long-temn meiticentric mandomized clinical trial may be necessary to evalusse
the clinkal outcome for autologous PRF in comparison to CTG with STE,

Keywords: Cosnective tissue graff, interdental papilla, plateiet-rick fibrin

Introduction

The asbsence of the papilla with cpening
of the black spaces result in “black
triangles,” that may be ome of the
major esthetic challenges in periedontal
phstic surgery, and is related to the
ability to reconstitute the lost interdental
pepilla (IDP) in the maxillary anterior
segment.  Varicus  treatment  modalities
may be used in an attempt to achieve

displacement  of the gingiva-papillary
unit,'” and subepithelial coonective tissue
grafting. 4 However, limited published
studies have reported the use of platelet-rich
fibrin (PRF) in pepilia recomstruction. PRF
is = form of second-generation platelet
concentrate; a matrix of awtologows fidrin,
which is better than platelet-rick plasma by
virtue of its properties, casier preparation,
and cost-effectiveness. It promotes wound
healing, wound scaling, and hemostasi

Dhanavendra Singh,
Rajesh Jhingran,
Vivek Kumar Bains,
Rohit Madan,

Ruchi Srivastava

Department of Periodonssiog;
Savaswatl Desra Colepe,
Luckaoa, Uvor Prodesh. Indis

the reconstruction of IDP, including
manipulating soft tissue, increasing of
the hard Gssue, and the restorative and

Their biologic property help to stabilize the
flap, enhance necangiogenesis, and reduces
the necrosis and shrinkage of the flap and

octhodontic treatment!” The nomsurgical
approaches modify the interproximal space
and thereby inducing medifications in the
soft tissues” Many surgical treatment
options are availadle for the recomstruction
of IDP. The techmigue can be broadly
classified as use pedicle graft with coronal

™ B oper Mot e aed aTdes ae
frbaed wder the tervs of Twe Owathve  Comves
Ao Beslavwrea Shaohae L0 eroe, whdh aows
S0 %0 fermix, tveal, and Dulld Loom the woek nancommercaly,
= oeg m appropriste cedt 1 peen and the rew Teom 3%
oermed onder 15 Kemtcal S

For sepriets comiact repe rtifiredarow cor

543

stabilization of the gingival flap In the
highest covering position.'”

Nowadays, microsurgery offers  new
possibilities o improve pemodomtal care
in a variety of ways. Its benefits include
improved cosmetics, mpid bealing,
minimum discomfort, ané enhanced patient
acceptance.’ Hence, the present study was

How 1o cite this article: Sngh O, Jhingran R Bans VK.
Madan R, Srivastava R Effcacy
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Case Report

Platelet rich fibrin’ a panacea for lost interdental papilla
Shivanand Aspalli!, Nagappa G, Aditi S. Jain®

ABSTRACT
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Introduction; Loss of ntesdertal papilla marks phosetics, functional and esthetic
prodlem. Surgical sechnigues are diverse, but noae have given peedictable sesults.

Aim: The purpose of thas caso roport is 1o wction of papilla by using
plasclet rich fibnn membeane in maxillary asterior region

Methodology: 30yr old male patient reponted with an wesfete smile due w0 Jss of
nterdental papells in Se maxillary loft central and ksteral mcisor region since & months
The treatment was planned for reconstructwon of lost imendental papilla wsing PRF. A
pouch was created with & sermilusar inciwion, PRF was prepared and insersed %o e
pouch azd the entire gagivopepdiary wait was Ssplaced coronally.

Coaclusion; Optimal fill was nosed at |, 3 and & moaths posioperatively with excellent
osetic outcome. Use of PRF and proper tocheaque may thus be the pesaces for

& Hospusal, Syanpera road,
Raschar - $54J05
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Accepted: 20 NN201 5

INTRODUCTION

roe the tlime keown, dentistry as just been &

restricted field but mow demtistry has expanded its
horizons. Today as we head towsnds modernization
and urbanizaticn esthetic demands in demtistry have
ncreased rapidly, driven by &n enhanced awareness
of beauty and esthetics. The altimate goal in modern
dentistry 18 10 achieve “wiite” and “pink™ esthetcs
“Whate esthenes” are the natural destibon or the
restoration of dental hard tissues with suitable
materials. “Pink esthetics™ refers to the surrounding
hard and sof tissues, which can enhance or dimanish
the esthetx result,
Today, in majonity of the adult population with a
higory  of penodontal  disesse, open  gingival
embrasures are a common problem resulting in
“Dlack wangles”. A Black mangle o an open
gicgival embrasare occurs as 2 result of a deficiency
or loss of papdls bencath the  contact point
Periodontists have attempted o recomstruct this lost
papills by sumerous surgcal methods tike free
gicgival gmfting, coronally pesitioming of the papilla
from the palatal ssde, subepithelial comnective Tlissue
graft with apically positioning of the papilla.

interdental papille sugmentation.

Keywoeds: PRF, Imerdeaal pagella, Esthetcs, Maxillary assence, Black wagle

A recent inmovation in demtistry is the preparation
and use of platelet-rich fibain (PRF), & concentrated
suspension of the growth factors found in platelets
derived from cetrifuged blood. Platelet rich Gbrin
(PRF) is 2 type of platelet gel: a matrix of 2mologous
fivrin, which has scoced over platelet rich plasma by
virtue of its properties, casier preparation, and cost
effectveness, It promotes wound healing, wound
scaling and bemostasis,' The purpose of this case
repect is o present the use of platelet nck Hbrin
(PRF) in the reconstruction of papilla in the maxillary
anterior region of a 30 years old man.

CASE REFORT
A 3 year old male panem reponed 10 the
of Periodontics, AM.E's dental college
& hospital with & cheef complaint of gap and black
appearance in upper fromt teeth. On Clinial
examonation 11 was observed that class 1 papillay
loss (Fig. 1). The distance between the contact point
10 the Bone crest was & mm No fial rocession was
evident an 11, 12, and 2!. The distance between the
cootact posn of adjascent teeth and the existing
papilla was 4 mm. The surgical procedure was
explunad and informed consent was obtained.
Preparation of PRF: Before the start of the surgery
the preparation of PRF was camad oun &5 per the
protocol developed by Choukron er al. en milliliser of
ntrgvenous Blood (antecubital site) was colleciad in
sterile 10 ml tubes without the additon of an
antiocagalam and cestnfuged at 3000 revolutons
(=400 x g} per muswne for 10 minutes. PRF senles
down between the platelet peor plasma (PPP) at the
top and the red blood cells (RBC) at the bottom of the

of Dent Specinlitios, 201532 257210
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Original Article

A comparative evaluation of papillary
reconstruction by modified Beagle’s
technique with the Beagle’s surgical
technique: A clinical and radiographic
study

Prerna Pravin Chaulkar, Rohini Salil Mali, Amita Milind Mali, Priya Abhijest Lele,
Pallavi Anil Patil

Abstract:

Background: To 255045 and COMPANe 1ha oNECIVeness of twe surgcal proceduwes (S0agio’s Chmicue ans modiied
Beagie's techngue) for The reconstruction of the lost merprosimal cental papiia. Materials and Methoeds: Twemy
sites were seloctod based on the seloction criteria which included pasients within the aQe group of 20-50 yoars
and the presence of Class | and Class |l recesaion of the paplia in the maxillary amerior regicn. They were
dwvided randomly into Group A and Group B Group A sites wore treated with macitfiod Eeagie’s tochnigue,
whereas Group B stos were troated 2y the Boaghe's technique. The patioms were recalod at 1 weak, 1 month,
3morths, and & montta postsurgery. Farameters including clssticason of 1oss of pagila neight (Nordland and
Tamow), change in vertical dmension, mesiodisial dmansion and area of the papilary defect, and radicgaghic
parameners (papila height and Bone crestoot apex dsance) were d precporatively and p ratvely.
Results: Ar&month , ore was & stassticaly signiicant roecuction in vertical dmension, mesicdistal
dmension, and area of Te papila defoct in Group A compared 10 Group B. AL 6.month postsurgery, 1hare was
an increase in the hegnt of the papila in Group A, wheroas thore was a Secrease in the height of the paplia in
Group B. At Smonth postsupary 100, TIOI0 Was a reducsion in the mean bone crest-«oot apax distance in both
groups. Conclusion: Thus, the modiied Soaghe's :echnique is an easy and offective technigue when compared
10 the Boaghe's surgical sechnique for pagilla reconstnuction.

Key words:

Beage's mchngue, o

Bnagfe's achnque. pacis hisg s

INTRODUCTION

Demul esthetics has become a great concern,
for both dental practitionersand patients, in
addition to mairtaining dental and periodontal
health. The contour of the interdental tissues
and the color and bexture of keratinized tsswes
play a role in esthetics with the presence of
interproximal paplila between the maxillary

antersor teeth being the key esthetic comporent !

Hence, one of the major esthetic challenges
in periodontal plastic surgery is the ability
to regenerate the lost papilla in the maxillary
anterioe segment.”

Black triangle or an open gingival emb ¢

Several surgical and nonsurgical techniques
have been used to treat and restore the missing
irterdental papilia. If the Joss of papilla is related
to soft-tissue damage only, reconstructive
techniques are able to restore it completely.
If the loss of the interdental papilla is due to
severe periodontal disease, with irterproximal
bone resarption, complete reconstruction is
generally not achieved. The surgical techniques
used for papilla recorstruction include several

This i 0 000N 20065 MK Gt Buted LUndr the 30 e of the
Creatve Commons Azrtuton-NonCommenci-SnasAse 3 0
Liconss, which alows 080ens 33 M, tA0as, and Dald Lpon
e wirk rencommcaly, i 0og e B sshor 3 cedited
ardd Ihe few Creaiions A% ICermed uader e dericel ST

For et Qe

vccurs as a result of a deficiency or loss of
papilia beneath the contact point. Numerous
risk factars (mainly periodontal disease or as 2
corsequence of periodontal surgery) lead to the
development of open gingival embrasures or
black triangjes. ™

How to cite this articke: Chauliar 7P, Mali RS,
Mal AM, Lele PA, Padsl FA. A comparative evaloason
of papilary reconstruction by modifed Beagle's
technique with the Beagle's sungical sechnique:
A cinical and radographic study. J Indan Soc
Periodomol 2017.21248.23.
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Original Article

Comparison of two surgical techniques for the
reconstruction of interdental papilla

S. Shruthi, Sheela Kumar Gujjari’, Kiran Prakash Mallya’
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ABSTRACT

Aim: The aim of the stuay was to check the effectiveness of bots Robert A2zl ana Han ana Takel techr'aue In reconstructing the
lost imterdental papilla Between maxillary central incisors. Tt also compared the twe techroues, Maserials and Methods: Fourteen
systemically healthy patients fiafilling tae inclusion ang exclusion criteria were selectad for e study, The clinical parameters
were evaluated at baseling, 6 montss ang 12 months postsurgically, ResUIts: The results showed that there was & statistical
significard improvernent in both papilla presence index score and papillary Feig™t in Both te groups from baselre But on
COMParson, MO teChm que was superior to the other. Conclusion: Bots the technigques were equally good In meconstructing the
Interdental papllla. And no technigue was superior to the othes.

CLINICAL RELEVANCE TO INTERDISCIPLINARY DENTISTRY

An ogen ginghal embrasuse or black t<angle occurs as a resut of a deficiency of papila beneath the contact pont. The
treatment of open embrasures may fequire restorative, orthadontic and periodontal considerations depending cn the underlying
eticlogy, Treatmend of cpen embrasures requires an interdisciplinary mm‘ o! omnmic. periodentic, and restorative
treatment. Dpen gingival embrasures have corplex esthetic and functional prob disciplinary tearm agproach
with the general dentist, orthodontist, and periodondtist is critical,

Koy words: Han and Taa lechnique, interdental papila, paplia presence index, papilary height, Roben Azzi
1echniqua

INTRODUCTION
componernt. Hence, one of the mjjor esthetic challenges

n addition to maintaining dental and periodontal

health, dental esthetics has become a great
concern for both dental practitioners and patients. In
the last decade, esthetics has become a major concem
n periodortal therapy with gingival recession resulting
in denuded root surface and loss of gingival papilla
being the two main concerns in periodontal esthetics,

The contour of the interdental tissues, the color and
texture of kesatinized tissves play a role in esthetics

and the presence of interproximal papllla b en

in periodontal plastic surgery Is the ability of rebuilding
the lost papila in the madllary anterior segment.

Today's dentist face esthetic standards that require
a soft tissue contour with an intact papilla and
a symmetrical ginglival outline, especially in the
interdental area of the maxillary central incisors. The
loss of interdental papilla can result in what s known
as black triangle which can result In various problems
such as food Impaction, affect esthetics and phonetics.
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Modified roll flap a handy technique to augment the peri-implant
soft tissue in the esthetic zone: A randomized controlled clinical trial

K. Barakat “*, A. Ali °, A. Abdel Meguid °, M. Abdel Moniem "

"Ond & Macillofacial Surgery Dege., Faculty of Dentistry, Minia University, Egypt
" Oral Medicine & Periodoatology Depe, Favaity of Dentistry, Minia University, Egyee

Abstruct

The esthetc outcome of sangle-tooth implants in the esthetic 2on¢ has become incressingly important concern in the current
Hterature. Deficient of thin per-implant labial soft tissue thickness seriously and adversely affects the esthetic outcome of such sitg-
ators. The modifiad roll fap (MRF) 15 & pedicle lap designed 1o make wse of the gingival tssue overlying the covering screw 1o expand
the thickness of the labeal soft tissee instead of discarding it a3 in flapless echnique, The current randomized control trial assesses the
efliciency of the MRF 1echnigue for sugmenting the labeal peri-implant sofl tssue during stage-two implant surgery, The outcome
measures inciude the measurenent of the labial sofl Gssue thickness and the implast esthetic scoee system (1ES)

Methody: 12 cut of 14 patients (8 males and 4 females) aged from 20 1o SO years okl were included, Al patieats were suffering a
missang tooth in the esthetic zone and surrounded by a thin gingival biotype classificd acoonding 10 TRAN 1echmique and direct
method, At stage 11 surgery, patiests wese randoely spint 10c Control group using & standard crestal incision and MRF study group,
All surgical procedures were performed by a single operator the priscigal author®, Thickness was messured by the direct method
using penodantal probe with eadodontic stopper via & special stent with a fixed hole W ensure reproducible measssements. A
moditied form of the 1ES system composed of the susmmation of four parameters indaviduslly messured was used 10 assess ssthetics,
All gssessments were perfoemed by & sisgle Co-guthor who was blinded 10 the group under evaluation,

Resulte: The MRF group showed a statistically signilicanst difference over the control group regasding thickness at bascline, 3
manth (# < 0.01) and 6 month postoperatively (£ = 003} The IES score showed a statistically significant difference in favor of
MRF 2t 3 and 6 month (F < 0.05), while, the baseline measurement was not significant (P > 0.05).

Conclusion: MRF is a cost effective coavenient techmique that can effectively augment the thickness of the lzbizl peri-implant soft
tissue and help to achieve better appearance in the esthetic zone.

© 2012, Production and Hosting by Elsevier B.V. on behalf of the Faculty of Dentistry, Tanta University.

Keywonds: Implant: Esthetic zone; Amenior maxilla; Pedicled Saps; Modified roll flap; Soft tisse augmentation: Peri-implane soft tissue: Gingnal
biotype; Randomized 1 climcal trial
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Peer review usder the sespoasibiity of @e Facelty of Destistry, Tonts L. Introduction

Uaivernsity
Implant placement in the esthetic zone is a tech-
nigue seasitive procedure with a httle room foe error.
i |  Production and hosting by E Achzeving & successful dental mplant in this zone 38 a

multifactorial procedure that cannol be judged by the

1687-8STAS - see fecat samer © 2013, Peoduction and Hosting by Elsevier B.V. ca behalf of the Faculty of Deatistry, Tarea Usivessity.
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