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Abstract
Gingival tissue was considered as one of important components of esthetic smile. Good prosthesis surrounded by unaesthetic gingival tissues has negatively impact 
on final smile. Gingival health is among the first fundamental esthetic objectives during treatment planning, it is also essential to consider gingival morphology and 
contour The literature presented differing information on where the gingival zenith position (GZP) is located from the vertical bisected midline (VBM) axis of each 
individual maxillary anterior tooth and where it should be placed
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Introduction
Understanding the dentogingival interface will allow clinicians to 

achieve a more satisfactory esthetic outcome during interdisciplinary 
diagnosis and treatment [1]. Adjunctive therapies, including periodontal 
plastic surgery, are recommended to optimize gingival contours for 
restorative treatment in the presence of severe gingival deformity [2]. 
The gingival zenith (GZ) is defined as the most apical point of the 
marginal gingival scallop, however, its quantitative orientation in the 
apico-coronal (AC) and mesio-distal (MD) directions has not been 
reported [1]. The GZ has always been an important component of a 
beautiful smile. Generally, crooked and discolored teeth result in a 
distorted GZ position. Gingival asymmetry can lead to visual stress 
and imbalance. The disfigurement associated with rotated (crooked) 
anterior teeth causes physical, emotional, and social problems [3].

The gingival esthetic
The gingival tissues form the soft-tissue framework around every 

tooth. Healthy free gingiva extends from the free gingival margin 
coronally to the gingival groove apically, and it is keratinized and 
has a coral pink surface. The attached gingiva extends from the free 
gingival groove coronally to the mucogingival junction and has a coral 
pink color and firm texture. The attached gingiva is keratinized and 
can be highly stippled or smooth. The alveolar mucosa is apical to the 
mucogingival junction, with a loose and darker appearance [4]. The 
primary aim of periodontal therapy is to maintain the health as well 
as esthetic appearance of the gingiva. An irregular arrangement of the 
gingival tissues, despite being healthy, may diminish the outcome of all 
other treatment, resulting in a less than optimal esthetic outcome. In 
any esthetic treatment planning, the assessment of gingival tissues is 
essential and it may become desirable to establish a certain balance and 
symmetry of the gingival tissues to achieve a healthy and predictable 
final esthetic result. Assessment of gingival esthetics is of critical 
importance in patients with high lip lines, where the gingival margins 

are clearly visible, as well as for patients with high esthetic demands 
[5]. Treatment methods for developing gingival harmony may involve 
periodontal plastic surgery or orthodontics. Periodontal surgery may 
involve additive or resection gingival techniques, and orthodontics 
may involve extrusion or intrusion techniques. The various procedures 
and the treatment provided will ultimately depend on the underlying 
concern. Excess gingiva can be corrected using resection periodontal 
surgery techniques, such as the gingivectomy or crown lengthening 
surgery involving osseous recontouring of one or more teeth. Gingival 
recession can be corrected using additive periodontal surgical 
techniques, such as tissue grafts or guided tissue regeneration, or 
nonsurgically using orthodontic extrusion techniques [6-9]. Gingival 
esthetics relies on achieving a balance of gingival levels from the central 
incisors to the canines. The gingival architecture of the central incisor 
teeth should mirror one another. The gingival contour of the lateral 
incisors should lie more coronal to the central incisors and canines and 
be bilaterally symmetrical. This ideal scenario represents the Class 1 
gingival height. Variations in the positioning of the gingival margin of 
the lateral incisors can occur; in Class 2 gingival height, the gingival 
contour of the lateral incisors lies apical to that of the central incisors 
and canines. The canines, in turn, should ideally have the level of the 
free gingival margin at the same height as the central incisor teeth and 
matching one another [10].

When evaluating the free gingival margin, the maxillary and the 
mandibular lateral incisors should display a semicircular shape. The 
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maxillary central incisors and canines display a more elliptical gingival 
shape, with the most apical point of the gingival outline positioned 
distal to the longitudinal axis of the tooth; this is termed the gingival 
zenith. The gingival zenith of the maxillary and the mandibular lateral 
incisors is usually centered along the tooth axis. The position of the 
gingival zenith around individual teeth is primarily related to tooth 
morphology and corresponds to the area of maximum convexity of 
the tooth at the free gingival margin [10]. In a healthy periodontium, 
the interdental papilla should fill the space below the contact area of 
adjacent teeth. After periodontal disease, tooth loss, or poor restorative 
dentistry, the interdental papilla may be lost, resulting in what is 
termed “dark triangles.” The presence of black triangles will result in 
gingival disharmony and an overall compromised esthetic outcome. 
The presence of the interdental papilla is primarily dependent on the 
existence of the teeth, the underlying periodontal support, and the 
gingival biotype. However the relationship of the contact points of the 
maxillary teeth with the alveolar crest also has a significant influence on 
the interdental papilla. When the distance from the contact point to the 
interproximal osseous crest is less than 5 mm, there is complete papillary 
fill of the gingival embrasures. As this distance increases for every 1 mm 
more than 5 mm, the chances of achieving complete fill is progressively 
reduced by 50%. The clinician should be aware of the negative esthetic 
impact that the lack of interdental papilla can have on dental esthetics, 
particularly in a patient with a high smile line. Numerous techniques 
can be used to optimize this aspect of “pink esthetics,” through the use 
of esthetic periodontal surgery, orthodontics, or fixed prosthodontics, 
alone or in combination [11]. The ideal gingival architecture has been 
described as one that consists of knifeedged gingival margins tightly 
adapted to the teeth, interdental grooves, and coneshaped interdental 
papilla [6]. 

The gingival zenith positions, levels and angles
Ahmad [12], defined the gingival zenith (GZ) as the most apical 

aspect of the free gingival margin and located according to the long 
axis of the tooth. In the central incisor and canine the (GZ) is observed 
distally to the long axis. While, for the lateral incisor is, on the center 
of the tooth. Rufenacht [10], proposed that the gingival zenith position 
(GZP) was distally displaced on the central incisors and canines only, 
whereas those of the lateral incisors were coincident with the vertical 
bisected midline (VBM). Magne and Belser [13], suggested that the 
(GZP) was distal to the long axis of all the maxillary anterior teeth. 
Goodlin [14], measured the gingival zenith position (GZP) the most 
apical point of the free gingival margin of the periodontium, and the 
GZL of the lateral incisor relative to the central incisors and canine 
teeth can significantly influence the esthetic appearance of a smile, 
His results described the GZP for central incisors at the distal third, 
laterals at the VBM, and canines ranging from the anterior third to the 
distal third of the VBM. Mattos and Santana [15], evaluated the spatial 
displacement of GZ in the maxillary anterior dentition, found that GZ 
is not universally displaced towards distal aspect and the frequency 
and magnitude of distal displacement is found to be larger in central 
incisor, than in lateral which in turn is larger than canine. The gingival 
zenith (GZ) has always been an important component of a beautiful 
smile which is defined as the most apical point of the marginal gingival 
scallop, however its quantitative orientation in the apico-coronal (AC) 
and mesio-distal (MD) directions has not been reported [1]. Chu et 
al. [1], explained and demonstrated the gingival zenith position (GZP) 
and the gingival zenith level (GZL) in details through the clinical study 
of 20 healthy patients by using study casts and digital caliper ; The 
gingival zenith positions (GZP) represented to the highest points of the 

free gingival margins was measured from the vertical bisected midlines 
along the long axis of the maxillary anterior teeth in mediallateral 
relations They measured GZP from VBM along the long axis of anterior 
teeth and GZL of the lateral incisors in an apical – coronal direction 
relative to the line joining the tangent of the GZP of adjacent central 
and canine; their study demonstrated that all central incisors displayed 
a distal GZP from the VBM, with a mean average of 1 mm. Lateral 
incisors showed a deviation of the gingival zenith with a mean average 
of 0.4 mm distally and canines on the center with mean average of 0 mm. 
Zagar et al. [16], evaluated specific distal displacement of the gingival 
zenith in the maxillary anterior dentition in young adults. Their results 
revealed that the gingival zenith was distally displaced between 0.45 and 
1.01 mm in 90%, 85% and 60% of the central incisors, lateral incisors 
and canines. Most of the previous studies on the (GZP) found difficulty 
to determine the exact placement in relation to the long axis of each 
tooth of the six maxillary anterior teeth. The appropriate placement 
of the gingival zenith is critical, as it helps to determine the desired 
axial inclination of the tooth by maneuvering the line angle of the tooth 
vertical axis. Subsequently, knowing the GZP of each maxillary anterior 
tooth from the (VBM). While, the (GZL) of the lateral incisors can 
help and facilitate a reference point during esthetic periodontal plastic 
surgery procedures [1]. Bhatsange [17], analyzed the gingival zenith 
position (GZP) of maxillary central incisors in relation to vertically 
bisected midline by means of dental casts and digital caliper in different 
facial forms. The results according to the different face types were; 
the mean distance of GZP in relation to vertically bisected midline of 
maxillary incisors was 1.06 mm in oval, 1.12 mm in square, 1.04 mm in 
square tapered and 1.04 mm tapered. Comparison between the groups 
was statistically significant. The contralateral comparisons revealed no 
statistical difference between maxillary left and right central incisor 
thus emphasizing bilateral symmetry. 

The gingival aesthetic line (GAL) was defined as a line joining the 
tangent of the gingival margin zeniths from the central incisor and 
canine. The GAL angle was determined at the intersection of the GAL 
and the maxillary midline between the two central incisors (extending 
through the tip of interdental papilla) [12]. Rufenacht [10], concluded 
that in Class 1 occlusion, the ideal GZL should be where the gingival 
contours of the central incisors and canines are at the same level and 
the lateral incisor positioned slightly more coronal. While, in Class 
2 division 2 malocclusions; the GZL of the lateral incisors are more 
apical compared with that of the central incisors and canines, as the 
laterals tend to overlap the distal aspects of the central incisors. The 
subsequent tooth and root positions of the lateral incisors within the 
dental arch affect the gingival contours. Ahmad [12], determined the 
GAL angle at the intersection of the gingival aesthetic line (GAL) and 
maxillary midline between the two central incisors (extending through 
the tip of interdental papilla)., his recommendation was not specified 
as a quantified values and he suggested when the gingival zenith of the 
canine higher than that of the central incisor; the GAL angle will be in 
range of values, from 45⁰ to 90⁰. Charruel et al. [18], quantified some 
clinical parameters as lateral incisors distance (LID) from the gingival 
line (GL), and the gingival line angles (GLA) to evaluate the gingival 
line asymmetry between the right and left of the six maxillary anterior 
teeth. Their results revealed that the gingival margin of lateral incisors 
located on (GL) exactly in 15%, apical to (GL) in 3.9%, coronal to (GL) 
from (0 to 1 mm) in 53.9% and coronal to (GL) more than 1 mm in 
27.2%. The gingival asymmetry showed the right side higher than the 
left side; when the left (GLA) were significantly greater than the right 
one, and that asymmetry was quantified by the absolute value of the left 
–right difference 4.1⁰. anterior teeth, their study revealed that gingival 
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zenith of maxillary canine is apical to the zenith of central incisors 
because (GLA) measurements were < 90⁰ and the gingival zenith level of 
lateral incisor is frequently coronal to the gingival line. With regards to 
these parameters; no differences between genders but showed gingival 
asymmetry of gingival line angle with right sides higher than left sides. 
The subtle asymmetry quantified of left – right difference at 1.7±4.4⁰.

 Pini et al. [19], evaluated the width/length ratio and the (GZL), 
by means of dental casts and digital caliper in patients with missing 
maxillary lateral incisors after treatment with implant placement 
and with tooth re- contouring and control group. Results concluded 
that group treated with canine re-contouring showed the greatest 
differences in values with regard to the median ratio of GZL 0.58 mm 
; (0.5 right and 0.48 left), but the GZL for the implants replaced the 
bilateral agenesis was 0.95 mm ; (0.95 right and 0.98 left) , and 0.98 mm 
;(0.98 right and 0.8 left ) in the control group . The GZL for the right and 
left sides during the smile were not statistically different.

 The samples in the previous studies were selected under specified 
criteria when were not having any signs of dental and periodontal 
disease, no missing in the maxillary anterior teeth, and excluded who 
have; evidence or history of dental alteration as restorative treatment, 
trauma, wearing and abrasion. Gingival enlargement, inflammation, 
altered passive eruption, attachment loss, gingival recession and history 
of periodontal surgery, marked spacing and severe crowding were also 
excluded [1,18,20]. Pawar et al. [20], quantified some clinical parameters 
useful as esthetic guidelines when gingival contour was modified and 
compared left and right sides of six maxillary

The width and height of normal clinical crown
 Shaw [21], observed the influence of the social attractiveness of 800 

young adults and dento-facial appearance. The attractiveness recorded 
on a visual analogue scale. For the majority of characteristics examined, 
the normal incisor relationship gained the most favorable ratings 
for perceived friendliness, social class, popularity and intelligence. 
They assessed the attractiveness of standardized alterations in incisor 
proportion of three individual groups (24 dentists, 24 medical students, 
and 179 patients). The results showed that the width/length ratio for 
medical students and patients 75-85%, 75-80% for dentists. These 
results was agreed to Brisman [22]. who found the most attractive 
proportion 80% for patients and 66% for dentists.

 Sterrett et al. [23], analyzed the width, length, and the width/
length ratio of the central, lateral and canine of the maxillary anterior 
teeth in 71 Caucasian subjects. The study was based on stone casts 
measurements using digital calipers. The results revealed that the 
males have wider teeth than females (mm) (CI: 8.59 versus 8.06. LI: 
6.59 versus 6.13. CA: 7.64 versus 7.15), and longer (mm) (CI: 10.19 
versus 9.39. LI: 8.70 versus 7.79. CA; 10.06 versus 8.89). According to 
the width/length ratio between both gender (males/females); there was 
no significant differences in ratio between CI :0.85 versus 0.86 and LI 
0.76 versus 0.79. The Canine ratio significantly greater in females 0.81 
than in males 0.77. Different studies have been suggested the width to 
height ratios in central incisors 0.76 on clinical crowns of human teeth 
[24], and 0.78 [13].

Cooper et al. [25], evaluated the width-to-height ratio of maxillary 
central incisors through cross-sectional study; photographs from 
96 females that was voluntary and unstrained were analyzed; (three 
images were created; central incisors with normal form, tooth wear 
and delayed apical migration, the images in each set were ranked in 
order of most to least attractive by 32 dentists, 32 technicians and 32 

patients). They suggested the normal and the most attractive width-
to-height ratio for the central incisors is 82%. They concluded that 
the aesthetic perception of the central incisor ratio varies between 
dentists, dental technicians and patients; and is also are unknown. The 
individual variability in patient response should be taken into account 
during treatment planning. Understanding the aesthetic perception of 
altered central incisor ratio is important for the treatment planning, 
and the knowledge of the ideal width-to-height ratio can facilitate 
decision making and provide guidance for achieving an aesthetic 
results. Modification of the gingival contour solve the tooth proportion 
discrepancies [5,913]. Marginal tissue recession around teeth and/
or dental implants is not only of concern to periodontal [23,26] or 
periimplant health but also to esthetic outcomes [27,28]. As such, soft 
tissue augmentation, with autogenic, allogeneic, or synthetic grafts, is 
widely used to increase tissue volume, amount of attached KG, and/
or improve esthetic outcomes. In recent years, the main focus of 
periodontal plastic or reconstructive surgery was on the management 
of exposed root surfaces or implantabutment interfaces with the aims 
of increasing the amount of KG and attached gingival (AG), achieving 
root or implant-abutment coverage, and enhancing esthetic outcomes 
[29].

The interdental papilla
The interdental papilla is the portion of the gingiva between two 

adjacent teeth. The interdental papilla was at one time considered 
gingival tissue, roughly pyramidal in shape, with the sole function of 
deflecting food debris. In reality the function of the papilla is more 
complex, and it is a biologic barrier to protect periodontal ligament, 
cementum and alveolar bone from the oral environment [30]. The 
presence or absence of the interdental papilla depends upon the distance 
between the contact point to the crest of bone. When the distance from 
the contact point to the bone was 5 mm or less, the papilla was present 
almost 100% of the time. With a distance of 6 mm, the papilla was 
present 56% of the time, and when the distance measured 7 mm or 
more, the papilla was present 27% of the time or less [8].

Loss of the interproximal dental papillae may cause functional, 
phonetic and aesthetic problems. Complete and predictable restoration 
of lost interdental papillae remains one of the biggest challenges in 
periodontal reconstructive surgery. It is therefore imperative to maintain 
the integrity of the papilla during restorative and surgical procedures 
[31]. Cardaropoli et al. [32], proposed new clinical index to classify the 
papilla presence in relation to cementoenamel junction, (CEJ), papilla 
position and adjacent teeth: (i) Papilla Presence Index score 1 (PPI 1), 
the papilla is completely present, fill the embrasure completely, and on 
the same level of the adjacent papilla. (ii) Papilla Presence Index score 2 
(PPI 2), the papilla is incompletely present, apically to the contact point, 
not on the same level of the adjacent papilla, but the interproximal 
cementoenamel junction (iCEJ) is invisible. However, Both PPI 1 and 
PPI 2 could be affected by the recession buccally and subclassified 
as PPI 1r and PPI 2r. (iii) Papilla Presence Index score 3 (PPI 3), the 
papilla receded apically, and interproximal cementoenamel junction 
(iCEJ) is seen. (iv) Papilla Presence Index score 4 (PPI 4), the recession 
is combined to interproximal cementoenamel junction (iCEJ) and 
buccal. Most of the previous studies have concentrated on the visual 
location and amount of midfacial tooth and gingival display related to 
the upper lip. Tooth form or shape is categorized frequently as ovoid, 
triangular or square. Empirical reports indicate that tooth shape may 
affect the shape of the periodontium [33-35].

Teeth with tapered, triangular-shaped crowns have been described 
as having a thin gingival „„biotype’’, with highly scalloped gingival 
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margins, thin alveolar bone and small proximal contacts located near 
their incisal edges. Square shaped crowns, on the contrary, usually have 
a thick periodontal „„biotype’’ with longer and more apically positioned 
contacts. As a result, square-shaped teeth tend to have a lower risk of 
gingival recession and require less tissue to fill the interproximal space 
[36].

Cho et al. [37], found that the interradicular distance and the 
distance between the contact point and the alveolar crest have 
independent and combined effects on the presence or absence of the 
interdental papilla. Based on this information, clinicians are able to 
influence and maintain papilla development more effectively, but they 
must rely on the alveolar crest as a reference point. Martegani et al. [38], 
examined the distance from the base of the contact area to the crest 
of bone in 288 sites, and determined that at 5 mm, 6 mm, and 7 mm, 
the papilla was present 98%, 56%, and 27% of the time, respectively. 
Two hundred forty interdental papilla sites in 20 healthy patients were 
investigated. Interdental papilla heights of maxillary anterior teeth were 
measured from the gingival zenith, along with clinical crown lengths. 
Percentages of papilla height to crown length were computed and 
defined as papilla proportion, mesial papilla proportion (MPP), and 
distal papilla proportion (DPP). Mean interdental papilla heights of 
maxillary anterior teeth were 4 mm mesially, and 4.1 mm distally. No 
significant differences were found between MPP and DPP for maxillary 
incisors (P≥0 .5). Canines demonstrated a trend toward increased distal 
papilla heights. Papilla proportions were approximately 40% for all 
tooth groups [39]. Two basic types of gingival architecture have been 
described – „„scalloped thin’’ and „„flat-thick’’. Empirical evidence 
suggests areas with scalloped-thin tissue are more prone to develop 
recession when exposed to trauma or inflammation, while flat-thick 
tissues are more likely to develop deeper periodontal pockets [40,41]. 
Chow et al. [41], concluded that the Papilla height decreased 0.012 mm/
year of age, interdental papilla display was associated significantly with 
different factors; age, tooth form/shape, proximal contact length, crestal 
bone height and interproximal gingival thickness. Other factors, such 
as gender, race and previous orthodontic treatment and KG/AG width 
had minimal impact.

Hochman et al. [42], evaluated the papilla display through 
maximum smiling in a (420) male and female patients, and aged 
from 10 to 89 years. They analyzed the interdental papilla in relation 
to the maxillary vermillion border, and classified the gingival smile 
line (high , low , and cupid’s bow) and the interdental smile line (high 
, low , and cupid’s bow) , and compared the six variables according 
to the gender and age groups. The results revealed that the females 
had a higher gingival smile line 76% than males 24%, and 87% of all 
patients with low gingival smile line had high interdental smile line, 
91% displayed the interdental papilla through smiling in both high and 
low gingival smile groups. According to the decade of life, the papilla 
display decreasing when the age increasing. Spear [43], presented a 
clinical technique for maintaining papilla height and form following 
anterior tooth removal. He believed that the presence of adjacent tooth 
attachment and the size of the gingival embrasure formed by these 
teeth were responsible for papilla presence and height. Fradeani [44], 
described a systematic approach to esthetic analysis, evaluation, and 
treatment based on general principles and illustrated that the height 
of the interdental papillae decreased from anterior to posterior teeth. 
Several investigators have attempted to establish guidelines for proper 
papillae form to enhance denture esthetics optimize soft tissue position, 
improve surgical and nonsurgical techniques to treat soft tissue 
deformities, and to better manage interproximal spaces following tooth 
extraction or implant placement [45,46].

It is important to respect the integrity of the papilla during dental 
treatment and it may be advantageous to achieve keratinization by 
interproximal brushing to increase the resistance of the cool area 
[47]. There is no universal guideline for clinicians to follow in creating 
greater conformity and a predictable esthetic smile, including ideal 
papilla heights. It may be possible to mathematically quantify certain 
esthetic components to establish a standard that is satisfying to both 
patients and clinicians, i.e., it may be feasible to quantify the heights 
of the interdental papillae of the maxillary anterior teeth as measured 
from the level of the zenith of the labial free gingival margin gingival 
zenith [39].

Incisal embrasure morphology

The incisal embrasures are defined as the spaces that are developed 
between maxillary anterior teeth as a result of the separation and 
edges of the teeth. These spaces help to define the individual teeth and 
enhance esthetics [40]. Foulger et al. [48] have shown that the lack of 
embrasure spaces has a significant negative impact on perceived smile 
esthetics, when assessed by dentists, dental technicians, and patients. 
One further conclusion from their study was that an incisal embrasure 
space arrangement where the embrasure spaces increase in size and 
volume distally from the midline was deemed to be the most esthetic. 
The embrasure spaces are approximately the shape of an inverted 
“V,” and the size and volume of the incisal embrasures between teeth 
should increase in progression distally from the central incisors to the 
posterior dentition.

Gingival embrasure space

Gingival embrasures are defined as the embrasure cervical to the 
interproximal contact. If the embrasure space is not completely filled by 
the gingiva, it is considered open. Open gingival embrasures contribute 
to retention of food debris and can adversely affect the health of the 
periodontium. They are more common in adult patients with bone 
loss. Key considerations in restorative and orthodontic treatment are 
preserving papilla the gingival embrasures of the esthetic zone. Open 
embrasures are best managed with a team work involving restorative, 
orthodontic and periodontal parts [49]. 

Open gingival embrasures are visibly unaesthetic and negatively 
affect a person’s smile. Orthodontists considered a 2 mm open gingival 
embrasure as noticeably less attractive than an ideal smile with normal 
gingival embrasure. Open gingival embrasures slightly greater than 3 
mm were considered less attractive by both general dentists and the 
general population [50]. For better manage open gingival embrasures, 
the dental clinician must be aware of the underlying etiology and make 
an individualized treatment plan for each patient [26]. Many embrasures 
may be corrected with restorative procedures, but if the underlying 
etiology is not addressed correctly, the result may not be as esthetic as 
expected. Open gingival embrasures are more frequently encountered 
in adults undergoing orthodontic treatment (38%) than adolescents in 
treatment (15%). However, 41.9% of adolescent patients who are treated 
for maxillary incisor crowding have gingival embrasures. The higher 
prevalence in adults is related to periodontal disease and periodontal 
or orthognathic surgery. Gingival embrasures change over time, and 
once filled, embrasures may become open again [51]. Etiologic factors 
for open gingival embrasures include; dimensional changes of papilla 
during orthodontic treatment, long lasting orthodontic treatment, loss 
of periodontal attachment resulting in recession, loss of height of the 
alveolar bone relative to interproximal contact, length of embrasure 
area, root angulations, age, contact position, and triangular-shaped 
crowns. Patients may present with one or more etiologic factor; thus, 
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managing each patient requires an individual assessment and treatment 
plan [52].

The occurrence of open gingival embrasures is found to be age 
related. Studies have demonstrated that patients over 20 years are more 
susceptible than those under 20 years. Open gingival embrasures were 
reported in 67% of the population over 20 years compared with 18% 
in the population under 20 years. This is due to the thinning of oral 
epithelium, a decrease in keratinization, and a reduction in papilla 
height as a result of the aging process. Therefore, age is a significant 
factor leading to wide and long embrasure spaces in adults. Embrasure 
and tooth morphology also is another etiologic factor. Open embrasures 
occurs more frequently in short narrow, long narrow, long wide, and 
short wide embrasure morphologies [53].

Perception and smile analysis

 Beauty is constantly sought in the face, especially in the smile. 
One of the greatest concerns in esthetic restorations is maintenance of 
gingival architecture and the presence of interdental papilla to fill the 
interproximal spaces. Establishing harmony between the soft tissues 
and teeth is based on the following considerations: • The position of 
the free gingival margin compared to the adjacent tooth • The thickness 
of the soft tissue around the restoration • Gingival topography (flat or 
scalloped) • Texture and color of gingival tissue • Tooth shape (square, 
triangular, or oval) • Level and contour of the bone crest (which must 
sustain the soft tissue contour and fill the interdental space) • Three-
dimensional position of the implant which will contribute to the correct 
emergence profile and gingival contour [54,55]. There are some basic 
universally recognized principles that govern our ideas about what 
is considered attractive. An expressive smile is a highly salient form 
of nonverbal communication and possessing a smile that leaves a 
pleasing impression is naturally quite desirable. It is the clinician’s task 
to balance the patient’s esthetic needs with functional requirements 
while maintaining the individual characteristics unique to each patient. 
Advances in technology and biomaterials have dramatically expanded 
the possibilities for esthetic optimization in restorative dentistry. Too 
often, however, such treatment focuses exclusively on the dental area 
and fails to consider the overall facial composition. An evaluation of 
the patient’s expectations and understanding of the possible therapeutic 
solutions is crucial before embarking upon any treatment plan [55].

 Analysis of the facial features and lip movements in relation to 
the teeth, achieved by evaluating the facial, dentolabial, and phonetic 
parameters, is an indispensable first step in prosthetic rehabilitation. 
Consideration of the dental and gingival aspects complete the esthetic 
analysis, providing the treating clinician with the information needed 
to make the most appropriate treatment choices in each individual case. 
Careful evaluation of these parameters allows clinicians, by means of a 
practical and rational approach, to improve the quality of their work, 
helping them to create restorations that are harmonious not only with 
the smile, but also with the rest of the patient’s face. To this end, the 
creation of a suitable esthetic checklist that includes facial, dentolabial, 
phonetic, tooth, and gingival analyses is invaluable for optimizing 
the esthetic appearance of the prosthetic rehabilitation [5,55,56,44]. 
Before focusing attention on the teeth, it is necessary to evaluate the 
facial composition. Frontal and lateral examination of the subject, 
including analysis of the position of the eyes, nose, chin, and lips allows 
identification of the reference points and lines that are indispensable 
for orienting the occlusal plane and the gingival outline in esthetic 
rehabilitation [55]. Dentolabial analysis focuses attention on the lower 
third of the face. The face and lips together form a dynamic frame for 
the teeth, with tooth exposure constantly changing during speaking 

and smiling. A systematic approach to dentolabial analysis evaluating 
specific parameters allows for an exhaustive assessment that will help 
the clinician to achieve good esthetic integration of the prosthetic 
rehabilitation [55,57].
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