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How Does One Evaluate Soft Tissue Esthetics?
The Pink Esthetic Score (PES) is a simple yet complete tool for assessment of 

esthetic parameters [1]. The PES is a composite score of the tooth volume/outline 
[2], mesio-gingival papilla, distal gingival papilla, labial margin curvature, labial edge 
height, and the color and texture of soft tissue. 

How does one categorize the gingival papilla level? Gingival papilla level 0: no 
gingival papilla; level 1: gingival papilla < ½ teeth gap; level II: gingival papilla > ½ teeth 
gap; level III: gingival papilla is full of teeth gap; level IV: gingival papilla overgrowth 
teeth gap.

The Impact Factors of Soft Tissue

Gingival biotype 

Gingival biotype is the thickness of the gingiva in the faciopalatal dimension [3]. 
Generally, the biological types of gums are divided into 2 types: thin and thick gingival 
biotype. It is defined thick gingival biotype when the thickness of the buccal mucosa is 
larger than or equal to 1.5 mm. It is defined thin gingival biotype when the thickness 
of the buccal mucosa is less than 1.5 mm. Probe visibility is the clinical gold standard 
to discriminate thick biotypes from thin ones, but this method is prone to subjective 
interpretation. It has a significant impact on the outcome of restorative, regenerative 
implant therapy. Biotype is one of the critical factors that determine the result of 
dental treatment. Initial gingival thickness predicts the outcome of any root coverage 
procedures or any restorative treatments. Compared with thin gingival biotype, thick 
ones have obvious advantages in preventing the withdrawal of fibrous tissue and bone 
tissue [4], because there is the support of more blood supply.

Biologic width (BW)

The distance between supracrestal soft tissue attachment of periodontal tissue 

Abstract

Objective: To evaluate the impact of soft tissue factors in dental implants.

Data: Studies evaluating the role of soft tissues in dental implants were included in 
this review.

Sources: A comprehensive literature search of English and Chinese language 
articles was performed via electronic databases (PubMed, Cochrane Library, 
Web of Science, CNKI and VIP) using the appropriate key words(esthetic; evaluation; 
impact factor; soft tissue). The most recent search took place in January 2016.

Study selection: Potentially appropriate articles were identified and evaluated for 
eligibility through a predefined review process conducted by two examiners. Only 16 
out of the 346 identified records met criteria and were included in the final analysis.

Conclusion: The success of dental implants depends on two outcomes, the 
functional utility of the implant and its beauty. During the early phase of treatment, the 
main objective of a dental implant is to achieve adequate function. In clinical practice, 
however, subsequent soft tissue retraction and implant exposure have a significantly 
negative impact on implant esthetics, especially in young women’s teeth, which can also 
be considered as implant failure. It is particularly important to understand how to support 
the surrounding soft tissue so that it is esthetically pleasing. 
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and the tooth/root surface has been termed biologic width [5], an 
important concept in periodontics and restorative dentistry. Both 
attached epithelial cells and connective tissue attachment complex 
make important contributions to periodontal health during 
prosthetic treatments, since invading this zone can cause bone 
resorption and gingival recession. The concept is introduced into 
the field of implantation.  Implant biologic width is the distance 
established by “the junctional epithelium and  connective tissue 
attachment to the implant surface”. In other words, it is the height 
between the deepest point of the gingival sulcus and the alveolar 
bone crest. This kind of natural enclosure can provide isolation 
from the oral environment and protection for peri-implant bone 
tissue in order to maintain the stability of implants. The mean 
biologic width was determined to be 2.04 mm, of which 1.07 mm 
is occupied by the  connective tissue attachment and another 
approximate 0.97  mm is occupied by the  junctional epithelium 
[6,7].

The relationship between biotype and biologic width

The thicker biotype of the gingival mucosa has the more 
enough space to support biologic width. In other words, during 
dental restoration in a patient with thick biotype gingival mucosa, 
it is more difficult to infringe upon the biologic width. An esthetic 
outcome is much more likely gained in thick biotype gingival 
mucosa.

Thickness of labial bone wall

Esthetic effect obtained in the labial gingiva [8] is closely 
related to labial lateral bone wall thickness. Thickness greater than 
2mm gives greater certainty of aesthetic effect and implant stability.

Distance between implants

The long-term success of restorative implants is based upon the 
thickness  of bone surrounding the implants, [9] especially the bone 
between two implants. The ideal lateral space between implants 
and tooth is 3 to 4 mm. Gastaldo [10] found that it is difficult to 
form gingival papilla when the distance between implant edges or 
the horizontal distance between adjacent teeth is less than 3mm. 
The inter-implant distance should not be less than 3mm and the 
distance between the natural teeth and implants should be at least 
1.5mm in order to ensure that the peri-implant is surrounded by 
the integrity of alveolar bone. 

Distance between Crown contact point and alveolar bone

CPB is the distance between the crown contact point of the 
teeth and  the crest of bone [11].  CPB less than or equal to 5 mm 
results in an ideal esthetic effect. If CPB is less than or equal to 4 
mm, gingival papilla recovery is 100%; if CPB is greater than 4 mm 
but less than or equal to 5 mm, average gingival papilla recovery is 
up to 88%; if CPB is greater than 5 mm, gingival papilla recovery is 
less than 50%. In addition, some scholars believe that in maxillary 
anterior teeth area single tooth implant restoration, controlling 
CPB to less than or equal to 4 mm, can avoid the “black triangle”. 

Figure 1:  After dental implant.

Figure 2: Suture.

Relationship between the distance of implants and CPB

A wider distance between implants corresponds with a lower 
CPB, the teeth gap can be filled with gingival papilla more easily. In 
other words, when considering the distance between implants, one 
should take into account the CPB. Otherwise, it may be difficult to 
fill the gap between the dental implants and therefore difficult to 
guarantee an esthetic outcome.

Keratinized mucosa width (KMW)

Keratinized gums around the natural tooth and implant play 
several important roles, including: withstanding mechanical 
friction and avulsion, counteracting adjacent tension of the 
fraenum linguae, stabilizing the gingival margin, preventing 
plaque retention and buffering the biological forces from the 
mucous membrane of muscle fibers. Therefore, the contribution 
of a proper Keratinized mucosa width is to maintain the healthy 
defense mechanism of tissues surrounding the implants. Lang’s 
[12] study of the relationship between gingival and periodontal 
health proposed that in order to maintain healthy gums, one must 
have a 2mm wide keratinized gum, including 1 mm of free gingiva 
and 1 mm of attached gingiva. When KMW was greater than 2 
mm, there was no detectable plaque or gum inflammation on the 
tooth surface. When KMW was less than 2 mm, there was obvious 
gingival recession. This positive effect of the gums surrounding the 
implant leads to a considerably better esthetic effect. 
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Condition of adjacent teeth

Periodontitis in adjacent teeth can affect esthetics [13], 
whereby resulting in alveolar bone resorption, which may lead to 
reduced or absent papilla between implants. In addition, implant 
failure may occur due to coexistent inflammation in the root apex, 
which can affect the adjacent bone tissue within 1 cm of the root 
apex [14,15].

Suture 

The role of surgical suture is to maintain tension in the wounds 
and promote the healing. Ideally, sutures should have a certain 
tensile strength and a stable absorption rate, at the same time 
histologic reaction is mild  and predictable.

Discussion
Dental Implants [16] are today considered as a reliable 

treatment option to replace missing teeth both for esthetics and 
function. The success of an implant restoration depends on proper 
implant placement and the hard and soft tissue architecture that 
surrounds the fixture and its gums, shape, color and texture is 
coordinated with adjacent teeth that close to the state of the nature. 
The gingival papilla exists or not and its shape are important factors 
that effect on the aesthetic of implant denture, but it has certain 
limitations to recover the loss of gingival papilla and easy to be 
ignored, so the implant denture gingival papilla aesthetic problems 
have gradually become the current focus of the field of dental 
implants.

The aesthetic effect of the gingival papilla is still the bottleneck 
in implant denture restoration at present, but the aesthetic effect 
can be predicted according to anatomy of adjacent edentulous 
space, it is conducive for the physicians and patients to choose 
treatment scheme in order to achieve aesthetic and functional 
results. In addition, healthy keratinized gingiva is an important 
factor to ensure the aesthetic effect of dental implant restoration, 
especially in the anterior and premolar area 

In order to obtain long-term stable aesthetic restoration, ensure 
the health of soft tissue and coordinate with the surrounding tissue, 
the transplantation of soft tissue technology, appropriate healing 
cap and a temporary soft tissue remodeling can be used when 

soft tissue is not adequate. The reconstruction of the soft tissue 
surround the implant denture is to provide a stability of the gingival 
structure. Because stable soft tissue surround the implant denture 
can provide a close and mechanical defence to prevent bacterial 
invasion and improve long-term success rate. 

In order to obtain satisfactory and aesthetic restoration, we 
should improve the implantation plan to repair the factors that 
affect the aesthetics of the implant denture by layer analysis and 
processing. 

List of Abbreviations
BW: Biologic width 

CPB: The distance between alveolar ridge crest to Crown 
Point of contact

KMW: Keratinized mucosa width 
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