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ABS TRACT  
 

BACKGROUND 

Aesthetic dentistry is making its own new position in current scenario. The aesthetic 

desire of patient has become need of an hour and it is essential for dental practitioner 

to understand the aesthetics of implants. For planning of implants in anterior region, 

overall general health of patient should be considered including systemic health, 

good oral hygiene practice and good compliance of patients. The peri-implant 

aesthetics is determined by two components - soft tissue and hard tissue, which 

includes bone and gingiva. Modifications refining the tissues around implant can 

enhance the aesthetics. Treatment protocol should include pre-planning of all 

functional and aesthetic considerations which should be discussed to patients as well 

prior to preceding treatment of implant. Judicious understanding of these factors can 

not only provide physical integrity of tissue but also prevent future aesthetics and 

implant failure. Implants in anterior region become challenging for clinicians to 

emulate what nature has provided. The harmonious relationship between functional 

stability and peri-implant soft tissue becomes an essential requisite for successful 

endosseous implant so as to attain proper facial aesthetics. Visualization of aesthetics 

related to implants is a complex phenomenon which requires utilization of multi-

disciplinary approach including prosthetic and periodontal consideration as the 

implant position as well implant abutment junction if placed at improper position can 

cause bone resorption. Compiling this, comprehensive knowledge regarding soft and 

hard tissue can help dentists to integrate a balance between the smile and face of an 

individual. This review article is a detailed endeavour to explore peri-implant 

aesthetics. 
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BACK GRO UND  
 

 

 

The concept of implant is not just limited to fulfilment of the 

functional needs but also to provide appealing natural look. 

Problems concerned to anterior teeth aesthetics in peri-

implant area was first given by Palacci P in 1995.1 

Single tooth replacement with a dental implant in anterior 

region has achieved popularity in recent years because it 

prevents alteration of adjacent tooth structure and halts the 

resorption of edentulous spaces to provide support for the 

prosthesis. 

However, current aesthetic demands of clinicians as well 

as the expectations of patients continue to grow, to fulfil these 

requirements, dentists have to take into account the fine peri-

implant tissue details as well as prosthesis in order to produce 

natural look. 

Aesthetic output of implant or peri-implant tissue is not 

governed by any one factor but is a compound association of 

multiple factors. 

 

 

Sear ch Str a tegy  

The research articles were searched on electronic databases 

PubMed, Google scholar, Trip database, Cochrane database 

and hand searches in six periodontal and two implant journals 

during the year July 1995 to June 2021. The time period for 

this review has been selected as the first mention of peri 

implant aesthetics which was done in 1995 and further 

incorporation of evidence is done till 2021. This article is a 

detailed approach to explore aesthetics around dental 

implants.  

The peri-implant area contains both soft tissue (gingiva) 

and hard tissue (crestal bone) encompassing it. For 

accomplishing such aesthetic and functionally compatible 

implants, one should know all the factors to be considered that 

will affect implant as well as peri implant soft tissue aesthetics. 

The architecture of soft and hard tissues plays a crucial role in 

achieving implant aesthetics. 

 

 

FAC TOR S RE SP ON S IBL E FOR IDE AL  

PER I- I MP LANT A E ST HE T IC S  

 

So ft  Ti s sue Fa ctor s  

1. Supracrestal attachment, 2. Crestal bone height, 3. Tooth 

form and shape, 4. Interproximal distance, 5. Gingival 

phenotype, 6. Interdental papillary aesthetics, 7. Position of 

tooth, amount of keratinized tissue, type of gingival tissue 

scallop, and 8. Smile line 

 

 

Har d Ti s sue F ac tor s  

1. The platform switch concept, 2. Collar geometry and micro 

gap 3. Size of the implant and 4. Abutment disconnection and 

microlesions. 

 

 

So ft  Ti s sue Co n si der a ti on  

Peri implant soft tissue lies under the contact point between 

two adjacent implants or a natural tooth and an implant. The 

soft tissue aesthetics directly or indirectly depend on factors 

such as height of crestal bone, amount of interproximal 

distance, shape and form of tooth. Some factors like gingival 

thickness, gingival phenotype and lip line also determine the 

implant aesthetics. 

 

 

So ft  Ti s sue Fa ctor s  

Sup r a cr est al  A tt ac hme nt  

The implant, epithelium and the connective tissue are in 

contact with each other. The overall contact length between 

the three portions is defined as the biological width. Based on 

the Classification of Periodontal and Peri‐Implant Diseases 

and Conditions given World Workshop in 2017,2 the 

term biologic width is substituted by supracrestal tissue 

attachment. It is composed of junctional epithelium (JE) and 

supracrestal connective tissue. In natural tooth, supracrestal 

tissue attachment usually consists of 0.97 mm junctional 

epithelium and 1.07 mm connective tissue attachment (Figure 

1). Thus, the biologic width is calculated to be 2.04 mm. Peri-

implant tissues show some variations with respect to 

periodontal attachment apparatus. These variations can be 

appreciated along the periodontal ligament around implants, 

course of connective tissue fibers and vascular distribution.3 

The resemblance has been demonstrated between 

dimension of the peri-implant mucosa and the gingiva at tooth 

which includes a epithelial portion of 2-mm and a connective 

tissue portion of about 1 – 1.5 mm4,5 (Figure 2). Whenever the 

thickness of the peri-implant mucosa is condensed, the 

compensatory bone resorption occurs to refurbish the 

dimension of mucosa which is essential to shield the 

underlying tissues.6 Long lasting conservation of the healthy 

peri-implant tissues is prime concern for ensuring functional 

proficiency and demanding aesthetics. Study done by Levin EI 

et al. (1978) has shown that the bone resorption around the 

implant neck occurs only after implant neck is exposed to the 

oral cavity, leading to accumulation of microbes in the area of 

implant abutment junction (IAJ). This event ultimately causes 

bone remodelling so as to achieve biologic width.7,8,9 To 

establish a functional biologic soft tissue seal, a minimal 

dimension of biologic width is essential.10 

 

Cr est a l  Bon e H e ight  

The osseous architecture of underlying bone is the prime 

component for the organization and support of the gingival 

tissue5,10 The classic study by Tarnow (1992) demonstrated 

that the crestal bone height has direct effect on and the dental 

papilla. Nearly complete papilla fill is observed when the 

distance from contact bone to contact point is ≤ 5 mm. The 

single dental implant papilla regeneration is less complicated 

when compared to two adjacent implants.11 It was found that 

platform switching implants show lower crestal bone loss 

compared to the non-platform switched implant. 3 mm is 

considered as ideal distance from the base of the contact point 

to the bone crest between adjacent implants, while within 

tooth and the implant, it is < 5 mm.9 The size of implant varies 

with the amount of edentulous space available among two 

natural teeth or tooth-implant. The minimal space required for 

different implants is explained in figures 3 & 4.12,13 ideally in 

anterior region, implant should have a minimum gap of 6 mm 

mesiodistally which provides a distance of around 1.5 mm 

from adjacent teeth.14 For implant placement in anterior 

region, minimum 6 mm of bone dimension is required 
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buccolingually to provide 1.5 mm bone on facial site and at 

least 0.5 mm on palatal site. 

 

 

Figure 1. Supracrestal Attachment around Natural Teeth 

 

 

Figure 2. Supracrestal Attachment around Implant 

 

F or m an d Sh ap e of  T ooth  

The morphology of teeth plays crucial role in natural dentition, 

as the gingiva follows the morphology of tooth. Square, 

triangular and ovoid are the different types of tooth shape and 

short, wide, long and narrow are the distinct classes of tooth 

form. The study done by Olsson and Lindhe (1991) observed 

that the subjects exhibiting long narrow tooth form 

demonstrated a thin free gingival phenotype, pronounced 

scalloped contour of the gingival margin and shallow probing 

depth.15 Likewise, the tooth form and shape influence the peri-

implant soft tissue architecture. Tooth shape is considered in 

one of the five essential diagnostic factors for the peri-implant 

esthetics.16 Square shaped teeth have more positive aesthetic 

outcomes due to its long interproximal contact and less of the 

inter papillary tissue, while triangular shape of teeth need 

more tissue height to fill in as the proximal contact is located 

more incisal and hence shows potential risk of the black hole 

disease. 

 

Int er p r ox i ma l  D is t an c e  

Tarnow (2000) revealed that at least 3 mm of the inter-

implant distance between two implants or implant & tooth is 

essential to have a healthy crestal bone in between. The 

interproximal distance affects the appearance of the hard and 

soft tissues. When the distance between two roots is less than 

0.5 mm, it leads to development of thin lamina dura and in 

cases where it is around 0.3 mm, the crestal bone will be rarely 

present connecting roots directly to periodontal ligament. 

Ideally, inter-root distance should be 5 mm vertically and 1.5 

– 2.5 mm horizontally.9 

 

 
Figure 3. The Minimum Mesial-Distal Space (d) Required for 

Placement of Single Tooth Implant between Tooth 

 

 

Figure 4. Minimum Distance between Placement of Two Standard 

Diameter Implants is 14 mm 

 

Gin g iv al  P h en ot yp e  

Studies have shown that the periodontal phenotype (thick or 

thin gingiva) affects the dimension of the periodontal tissue 

around implant.16–18 A thick phenotype (> 2.5 mm) is 

described as resilient and can therefore cause formation of 

pocket, while a thin phenotype (< 2.5 mm) is friable and thus 

often susceptible to gingival recession following mechanical 

trauma and/or surgical manipulation.16–19 Thus, gingival 

phenotype becomes an important aspect of peri-implant 

aesthetics. Two phenotypes have been suggested: Thin 

scalloped and flat thick.6,20,21 To evaluate the phenotype, 

simplest method is by using periodontal probes. The probe can 

be inserted in the facial aspect of the peri-implant sulcus. The 
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phenotype is said to be thin, if the outline of the underlying 

probe is visible through peri-implant mucosa and thick if the 

probe cannot be seen through the mucosa.22 Thin phenotype 

exhibit a deficient underlying osseous support and poor 

vascularization, and thus poor surgical outcomes leading to 

increased gingival recessions and loss of the interproximal 

tissue. Conversely, thick underlying osseous support is 

observed under thick tissue along with good vascular supply 

which provides resistant to physical injuries and also inhibits 

bacterial access. Thin phenotype could cause the bone loss of 

1.45 mm with first year of function. Thus, augmentation of thin 

mucosa should be taken into account before implant 

placement. 

 

Int er d ent a l  P ap i l l ar y  A est het ics  

Lower the interproximal contact area to the bone crest 

distance, higher will be the inter-papillary tissue volume. At a 

distance of < 5 mm, complete papillae fill was observed 100 % 

of the time; 5 – 7 mm of this distance shows 56 % of papilla fill 

rate. If the distance exceeds 7 mm, the space fill is only 27 % of 

the time.9 Implants must be placed in the so-called ‘safe zone’ 

for best aesthetic results.  

The apico-coronal position of the implant should be 2 - 3 

mm apical to cemento-enamel junction (CEJ) of adjacent teeth. 

After achieving the optimal implant position, the transitional 

tissue could be altered using an abutment to create a profile 

that replicates the natural teeth and prove soft tissue support. 

At the time of uncovering the implant, this step can be 

performed which can be transferred to final restoration later. 

Patient’s natural teeth act as a guide to maintain the volume of 

papilla and support. 6 

 

P os it io n  of  T oot h ,  Am ou nt  of  Ker at in iz ed Tiss ue  

an d T yp e of  G in gi v al  S c al l op  

Thin interdental bone due to its root proximity becomes more 

vulnerable to the resorptive process, which further influence 

the soft tissue responsible for soft tissue loss. While in case of 

teeth with thick interproximal bone, comparatively show less 

bone as well as soft tissue loss. Morphologically, gingival 

scallop can be high, normal or flat. 23 The gingival architecture 

also has an impact on peri implant tissue health and aesthetics. 

In flat gingival contour, the coronal level of interproximal 

tissue is low than facially. The manipulation of the soft tissue 

surrounding the implant in a desired way can serve durable 

success. For this, the presence of adequate amount of 

keratinized mucosa is essential. A broad mucosal band i.e. 

more than 2 mm is linked to reduced mucosal recession and 

attachment loss compared to narrow band of less than 2 mm 
19 

 

Smi le  Li ne  

The ultimate aesthetics at smile depends on the interplay 

among the three components of aesthetic zone: that is the 

teeth, the lips and the gingiva. Lip line is an important factor as 

it determines the extent of display of implant prosthesis and 

the peri implant mucosa. Depending upon this, it is categorized 

whether a particular smile has high, medium, or a low lip line. 

A high smile line poses considerable challenges when planning 

for implant supported restorations because the restoration 

and peri-implant tissues are completely displayed, in such 

cases surgical procedures can help to reposition the lip at 

aesthetic level. 

Har d Ti s sue F ac tor s  

The P l at for m Sw it ch  Con c ep t  

Degidi et al. (2008) demonstrated that whenever there is an 

alteration in horizontal relation of outer edge of implant and 

smaller diameter component (platform switching), a 

reduction in crestal bone loss is observed. Conventional type 

of implant utilizes the abutments which frequently fuse with 

the implant shoulder in the contact zone (≈180°) while in 

platform switching, the outer edge of implant makes an angle 

of 90° with outer edge of abutment (Figure 5). Contact point at 

the junction of implant and abutment shows the presence of 

micro gap demonstrating “bacterial contamination,” which has 

negative impact on the peri-implant crestal bone health and 

ultimately leading to bone loss. Resultant crestal bone loss 

may show vertical and horizontal pattern. This whole process 

is actually an effect of the interaction of bacteria at the implant 

abutment junction (IAJ) whenever it is exposed to the oral 

environment. The concept of platform switching basically 

shifts the inflammatory zone away from the crestal bone by 

placing the micro gap at a distant location from the implant 

shoulder and near to the axis of an implant. The findings have 

been proven with long term radiographic follow up, showed 

smaller changes than estimated vertical dimension in the 

crestal bone height around these implants than classically 

observed vertical bone height around implants restored 

traditionally with prosthetic components of same diameter.5,25 

 

 
Figure 5. Flatform Switching Concept  

 

Col l ar  Geo me tr y an d Mi cr o  Gap  S iz e  o f  I mp l ant  

Implant collar refers to the neck of implant which plays an 

important role to improve the integrity of the soft tissue of the 

implant. This includes the surface of implant neck which can 

be microtextured or macro-textured. The objective of this 

design is to reinforce the balance of interface for both soft and 

hard tissue and prevent the marginal bone alteration which is 

seen usually in the first year of placement of implant. The 

anticipated levels of crestal bone loss as demonstrated in an 

in-vivo study of the laser microtextured implant surface by 

Pecora et al. (2009) showed that the laser locked surface 
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treatment provides reduction in of the crestal bone loss to 0.59 

mm after the period of 3 years.26,5 The implant design and 

surface modification act as an attributing factor for reduction 

of the crestal bone stress through mixture of size of the micro 

gap between the implant and therefore the abutment has slight 

influence on marginal bone remodelling27,5 Subjects having 

implants with rough wide-neck design demonstrated lower 

probing depth and minor marginal bone loss compared to 

individuals receiving implants with rough reduced-neck 

implants. 28 Systematic review on Evaluation of Implant Collar 

Surfaces for Marginal Bone Loss by Koodaryan R (2016) 

showed that machined neck implants show more bone loss 

than insertion of implants with rough surfaced micro threaded 

neck.29 

The implant abutment interface (IAI) micro gap, defined as 

the microscopic space between implant and corresponding 

abutment exists.30 Better results are seen with the smaller 

micro gap between the titanium abutment and titanium 

implant than other materials. Regarding the manufacturing 

technique, the pre-machined abutments exhibit smaller micro 

gaps than those of cast on and castable abutments. IAI 

connection style, Morse taper connection is sealed better than 

butt joint connection.31 

 

Siz e  of  I mp l ant  

Size of implant plays an important role. It varies with amount 

of space available and according to the location of implant 

placement in mouth. In 1990, larger diameter implants were 

manufactured with diameter greater than 4 - 10 mm diameter. 

In order to simulate the diameter of tooth being replaced, the 

large diameter implants were manufactured which aid in 

improvement of appearance of the implant crown and thus 

provide better esthetics.32A study done by Luigi et al. (2020) 

found that rough reduced neck showed increased marginal 

bone loss and probing depth when compared to rough wide 

necked implants. 33 

 

Abu tme nt  Dis c on ne ct io n a nd Mi cr o les io n  

During implant placement, the healing or temporary abutment 

are attached and detached many times between implant 

placements, final restoration delivery which can cause soft 

tissue disruption and apical migration of the epithelial tissue 

surrounding implant neck resulting in bone resorption. Every 

time the abutment is disconnected and reconnected, this type 

of resorption occurs. The bone resorption around the implant 

is anticipated once the second - stage surgery is done. To avoid 

this clinical picture, one-stage protocol, that is immediately 

placing the implant without further removing it on the day of 

final abutment insertion or at second-stage surgery in cases of 

submerged implants (two-stage protocol) was suggested.20 

The implant abutment junction impedes apical propagation of 

epithelium with a great connective tissue attachment. This is 

disrupted by plaque which might replicate the hazard on the 

crestal alveolar bone.34 

 

 
 

 

CONC LU S ION S  
 

 

 

In current era, the requirement for cosmetic appearance 

requires further emphasis on periodontal aesthetics and 

rehabilitation in aesthetic zone is complex and demanding. 

Implant success mandates gingival aesthetics, restoration of 

function, osteo-integration of endosseous implant and patient 

satisfaction. Information about implant aesthetics can help 

dentists to institute soft tissue as well as hard tissue changes 

in the oral cavity so as to fulfil the aesthetic need of the 

individual. To avoid prospective post-treatment complexities, 

pre-consultation with an analysis of aesthetic risk assessment 

at chair side can improve the success of implants.34 
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