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Abstract 

Esthetic dentistry is a field of dentistry that focuses on enhancing the individuals’ esthetic, oral function, and health. One 
of the tools that have been used is the golden ratio which is a mathematical concept with substantial application in facial 
and dental esthetics. Some studies showed that this proportion affects people`s esthetic. Therefore, using the golden 
ratio can be beneficial for improving individuals’ facial and dental esthetic when it combines with other procedures such 
as implants and gingival recession treatment. 

Keywords: Golden ratio; Golden proportion; Dental esthetic; Facial esthetic 

1. Introduction

Esthetic dentistry is a field of dentistry that focuses on enhancing the look of teeth and gums. In addition to enhancing 
tooth look, esthetic dentistry also aims to improve function and oral health (1). The public's need for esthetic treatment 
has increased as a result of the fact that dental appearance is a crucial component of facial beauty and individuals’ 
psycho-social well-being may be significantly impacted by perceptions of dental esthetics (2). Thus, it's crucial for 
dentists to have a variety of tools, including mathematical tools and software, that can improve the individuals’ oral 
health, and esthetics of dental restorations and give patients long-lasting esthetics by restoring their health (3-9). One 
of the tools that can be lucrative in esthetic dentistry is utilizing the golden ratio. 

The golden ratio or golden proportion is a mathematical concept with substantial application to both artistic and natural 
forms. This ratio is apparent in nature from the spiral of a seashell to the arrangement of leaves on a stem (10). The 
golden ratio is based on symmetry and proportion which work in harmony to create beauty and esthetics (3). Utilizing 
the golden ratio, as a mathematical proportion, produces repeatable, measurable concepts that can be used to assess 
and enhance dental esthetics in predictable approaches (11). 

As a mathematical tool to evaluate proportions in the frontal view of the arrangement of the maxillary teeth, the golden 
proportion has been advocated (11). The previous studies used the golden ratio between the maxillary central incisor, 
lateral incisor, and canine widths to achieve an esthetically pleasing smile (12, 13). Each tooth's width must be in 
balance with the width of the adjacent teeth and the entire face in order to have a natural appearance and the best dental 
esthetics (14). Moreover, the golden ratio is used in facial esthetics to assess the connection between facial features with 
the goal of achieving facial harmony and balance. The width of the mouth, the distance between the eyes, and the size 
and shape of the nostrils can all be calculated using the golden ratio (15). To accomplish this harmony, the golden ratio 
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is used as a guide, making sure the teeth maintain esthetically acceptable proportions and harmony with surrounding 
tissues (12).  

Due to the importance of esthetics in individuals’ oral and psycho-social health and the previous uses of the golden ratio 
as a mathematical concept with application in esthetics, the major aim of this review of literature is to determine the 
applications of the golden ratio in dental and facial esthetic 

2. Discussion 

2.1. What is the golden proportion 

The divine proportion, golden mean, and golden section are all names for the mathematical concept known as the golden 
ratio (16). It is a proportion between two numbers that is typically represented by the Greek letter phi and equates to 
approximately 1.618 (14). The Fibonacci sequence, a set of numbers in which each number is added to the previous one, 
is closely related to the golden ratio (17) and can be observed in many different instances, including in mathematics, 
art, architecture, and nature (10). 

2.2. Golden proportion between maxillary anterior teeth 

The golden proportion between maxillary anterior teeth has been widely studied and implemented in dentistry in order 
to produce esthetically pleasing outcomes during dental treatments (12, 13). The golden ratio in natural dentition was 
examined by Dalaie et al. in a recent review of literature, with a focus on the maxillary anterior teeth. This study 
emphasizes the importance of the proportional relationship between the widths of the maxillary anterior teeth. Using 
the Golden Proportion (62%) for tall teeth was found to be the most esthetic, with the Recurrent Esthetic Dental (RED) 
proportion (70%) being the best proportion for people of average height. The most esthetically pleasing width to height 
ratio has been found to be 0.75 to 0.78 (18). On the other hand, Londono et al. systematic review and meta-analysis 
showed that in natural smiles, there was no indication of the presence of the golden ratio and there was no gender 
difference in the lateral incisor to central incisor tooth width ratio (11). 

2.3. Golden proportion in facial analysis 

The golden ratio also has been employed in facial analysis to establish the ideal facial proportions between facial 
features such as width of the mouth, the distance between the eyes, and the size and shape of the nostrils (15). Londono 
et al. in 2022 evaluated the golden ratio in natural facial esthetics. While, this study demonstrated no conclusive 
relationship between facial esthetics and the golden ratio across all ethnicities, the alignment, symmetry, and 
proportion of the face, which are fundamental elements of facial beauty, are still frequently assessed using the golden 
ratio in facial analysis (19). Moreover, according to a Stevens et al. study in 2021, the golden ratio is a useful tool for 
facial analysis and dorsal preservation rhinoplasty, which is a surgical procedure that tries to maintain the nose's 
natural form while enhancing its esthetic (20).  

2.4. Ways to achieve maximum esthetic 

For achieving the maximum esthetic there are various factors and approaches that need to be considered. One of the 
most important factors in smile esthetics is the individuals’ gingival condition such as gingival recession because by 
controlling the gingival condition the portion of each tooth that is shown can be varied and can affect the golden ratio 
between teeth. A detailed evaluation of the etiological variables and the degree of tissue involvement is required to get 
the best possible esthetic results in gingival recession treatment (21). Classification and control of gingival recession, 
including white (to evaluate the crown portion)(22), pink (to evaluate soft-tissue conditions surrounding the teeth)(23), 
and facial esthetic scores, are essential for managing smiles (24). Other crucial factors are the esthetic effects of implant 
placement in the anterior region. It is crucial to take into account a number of variables that may influence the outcome 
in order to achieve the best esthetic results with dental implants. Indications for dental implants, variables impacting 
implant outcomes, dental implant disease, and suggestions for implant maintenance should be considered (25).  

3. Conclusion 

There are controversial results about using the golden ratio in dentistry for dental and facial esthetic. However, using 
the golden ratio can be lucrative for improving individuals’ facial and dental esthetic when it combines with other 
procedures such as implants and gingival recession treatment. 
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