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ABSTRACT 

Objectives: To assess the average upper lip length of a sample of Jordanian dental patients and 

to examine the association between upper lip length and excessive gingival display (EGD). 

Methods: This is a comparative cross-sectional study. Adult patients between 18 and 35 years 

old with a chief complaint of EGD were included in the first group, while regular dental patients 

of the same age group were included in the control group. EGD was defined as a display of 2 

mm or more of maxillary gingiva in a forced posed smile. External upper lip length was defined 

as the distance from the subnasale to the most inferior portion of the upper lip at the midline. 

Results: Ninety-nine patients participated in the EGD group and 149 patients participated in the 

control group. The mean resting upper lip length in the EGD group was 19.7 ±2.8 mm and in the 

control group, it was 21.3 ±2.8 mm. Male patients had longer upper lip length compared to 

female patients and the difference between the two genders was statistically significant. The 

prevalence of EGD was 27.5%. The mean upper lip length in patients with a higher smile line 

was significantly shorter than patients with an average or a low smile line. 

Conclusion: This study identified an association between short upper lip length and EGD. 

Listening to patients‟ concerns regarding EGD and involving them in the management plan are 

expected high-level skills of Jordanian dentists. In the end, there is nothing more rewarding for 

the dentists than enhancing the smile of their patients. 
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BACKGROUND  

 Humans have long been concerned with facial aesthetics. One of the earliest descriptions 

of facial aesthetic features was found in ancient Egyptian culture (1–3). The smile is considered a 

distinct feature of the human species and it is used for greetings, expression of joy, happiness and 

pleasure (4–6).  
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The days when patients used to seek dental care only for functional reasons are long gone (7,8). 

Nowadays, there is an increasing demand for dental aesthetic interventions all over the world (9–

11). Meanwhile, dental scientific publications still focus on skeletal structure more than soft 

tissue structures (12).  

 Three facial anatomical structures are involved in a smile: lips, teeth and gingiva (1,13–

15). Although tooth size, colour and shape are important for the aesthetic smile, lips play a major 

role (12,16–18). Lips and eyes are one of the first-noticed facial features (19). Several 

publications have linked patients‟ perceived self-confidence, social and personality development 

with an aesthetic smile (20–24). It is believed that people with an aesthetic smile have better 

chances of career advancement and are perceived as trustworthy (21,25). Although joy is 

subjective and hard to measure, the literature is full of detailed descriptions of the aesthetic smile 

and its distinct features (1,26–28). 

 In 1984, Tjan et al. classified the smile into low, average and high smile lines (25,29). 

The smile is considered low line when less than 75% of the maxillary incisors are displayed 

during a full smile. The average line smile is when there is 75-100% display of the maxillary 

incisors. A high smile line is a described as the display of both the full maxillary incisor length 

and a band of contiguous maxillary gingiva (4,30). 

 Displaying a small amount of maxillary gingiva is considered aesthetic and a sign of 

youth (12). On the other hand, displaying more than 2-3 mm of maxillary gingiva is considered 

unpleasant and for some people, it is described as handicapping their aesthetic facial features 

(31,32). It has been reported that patients have requested interventions when there is a 1 mm 

display of maxillary gingiva (9). 

 The American Academy of Periodontology defines excessive gingival display (EGD) (or 

high smile line) as a mucogingival deformity. It is considered a symptom rather than a diagnosis. 

Nowadays, symptomatic treatment is gaining increasing support from maxillofacial and plastic 

surgeons all over the world (33). Although there is no clinical classification for EGD, the 

layperson would describe it as a „gummy smile‟ and would seek medical attention (21).  

 Several aetiological factors are associated with EGD, such as gingival enlargement, 

vertical maxillary excess, delayed passive eruption, or a combination of factors (21,34). Another 

newly-identified aetiological factor is nasal septum dysplasia (33,35). The aetiology of EGD can 

be congenital, acquired, or iatrogenic (33,36,37). Meanwhile, there is no consensus between 

researchers on whether or not the short upper lip is an aetiological factor for EGD (4,38). 

Management of EGD requires proper identification of the cause, with a treatment plan 

tailored to the cause and to patient expectations (31,34,39). Often, the treatment plan requires 

collaboration between different dental specialties (26,40,41). As a general rule of thumb, the 

management of EGD should not be aggressive because it is most likely that the condition will 

disappear as part of the aging process (42,43). 

Most of the previous studies on EGD were conducted in Western societies, with a rare 

presentation of people with Middle Eastern or Arab ethnicity (16). The present study aims to 

assess the average lip length between two selected groups of Jordanian patients. The first is a 

group of patients presenting to the dental clinics of the Royal Medical Services of Jordan with a 
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chief complaint of EGD; the second is a control group of regular visitors to the dental clinics. 

The objective is to assess the association between upper lip length and EGD in addition to 

establishing a reference number for upper lip length of the Jordanian population.  

 

METHODS  

      The ethical committee of the Royal Medical Services of Jordan approved this descriptive, 

comparative cross-sectional study. It was carried out in accordance with the Helsinki Declaration 

and the Royal Medical Services‟ regulations to protect human research participants. After 

explaining the aim of the study, the authors obtained voluntary verbal consent from all 

participants. Adult patients between 18 and 35 years old, with a chief complaint of EGD, were 

included in the first group. Regular dental patients of the same age group were included in the 

control group. Exclusion criteria for both groups were a history of previous maxillofacial surgery 

or trauma, congenital facial anomalies, observed asymmetry in the maxillary or mandibular 

areas, loss of one or more of the anterior maxillary or mandibular teeth and patients with a 

history of neurological disorders. 

Patients were examined in a dental chair and were requested to keep their head and back in an 

upright position. The first author examined each patient in a resting position during a forced 

posed smile. 

EGD was defined as a display of 2 mm or more of maxillary gingiva in a forced posed smile 

(9,38). External upper lip length was defined as the distance from the subnasale to the most 

inferior portion of the upper lip at the midline (12). Resting left maxillary central incisor display 

was defined as the distance from the most inferior portion of the upper lip to the incisal edge of 

the incisor (4). All measurements were conducted using a calibrated electronic digital calliper. In 

addition to these measurements and observations, the gender and age of each patient were 

recorded. Data were collected between May and July 2020 at the dental clinics of King Hussein 

Medical Center (KHMC), Amman, Jordan. 

 

Data were first recorded on paper forms, then entered into an Excel sheet (Microsoft Corp., 

Redmond, WA, USA), where they were reviewed and amended. Missing data and data entry 

errors were corrected by cross-checking with the original paper forms. The data were analysed 

using Statistical Package for the Social Sciences (SPSS) (IBM Corp., version 25.0, USA). 

Student's t-test and one-way ANOVA were used to compare means. The chi-square (χ2) test was 

used to examine the relationship between categorical study variables. A p-value of < 0.05 was 

considered statistically significant.  

 

RESULTS 

Ninety-nine patients participated in the EGD group and 149 patients in the control group. The 

mean age of the control group was 23.6 ±4.3 years and 56.4% were female. The majority of 

patients in the EGD group were female (63.6%). Demographics of study participants are 

described in Table I . 
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Table I Characteristics of study participants  

Variable   EGD group (n=99) Control group (n=149) 

  Mean SD Mean SD 

Age (years)  21.5 3.8 23.6 4.3 

  n % n % 

Gender Male 36 36.4 65 43.6 

 Female 63 63.6 84 56.4 
* Significant at α<0.05 level 

 

 

The mean resting upper lip length in the EGD group was 19.7 ±2.8 mm, while in the control 

group it was 21.3 ±2.8 mm. This difference was statistically significant (t (210.8) =-4.5, p < 

0.001). In addition, the maxillary central incisor display was longer in the EGD group and this 

difference was statistically significant (t (173.1) =7.2, p < 0.001). The shortest mean upper lip 

length was observed in female patients in the EGD group (19.1 ±2.5 mm) and the longest mean 

upper lip length was observed in male patients in the control group (22.2 ±2.9 mm) (Table II and 

Table III).  

The average upper lip length was 21.3 ±2.8 mm. However, this average was sexually 

dimorphic. Male patients had longer upper lip length than female patients (in the control group) 

and the difference in average lip length was statistically significant (t (126.9) =3.3, p < 0.001) ( 

 

 

Table IV). No significant correlation was identified between age and upper lip length 

(Pearson Correlation =-0.032, p = 0.698). 

The overall prevalence of high smile line (EGD) in the control group was 27.5% (Table V). EGD 

prevalence was higher among female patients (32.1%) than male patients (21.5%), but this was 

not statistically significant (χ
2
 (2) =2.196, p = 0.333). 

Patients with a high smile line (the control group) had a mean upper lip length of 20.3 

±2.6 mm. The mean upper lip length in patients with higher smile line was shorter than in 

patients with an average or a low smile line. The difference in mean upper lip length between the 

three groups of smile line was statistically significant (F (2, 146) =4.771, p = 0.010) (Table VI). 

 
 

 

 

Table II  Differences between study groups in mean upper lip length and maxillary central incisor display (mm) 

Variable  EGD group 

(n=99) 

Control group 

(n=149) 

Independent t-test 

 Mean SD Mean SD t df p-value 

Resting upper lip length 19.7 2.8 21.3 2.8 -4.5 210.8 < 0.001* 

Maxillary central incisor 

display 

4.6 2.1 2.8 1.6 7.2 173.1 < 0.001* 
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* Significant at α<0.05 level 

 

 

Table III Differences between study groups in mean upper lip length and maxillary central incisor display (mm) 

according to gender 

Variable  EGD group (n=99) Control group (n=149) 

Male Female Male Female 

 Mean SD Mean SD Mean SD Mean SD 

Resting upper lip length 20.8 2.9 19.1 2.5 22.2 2.9 20.7 2.5 

Maxillary central incisor display 4.1 1.9 4.8 2.1 2.5 1.7 3.1 1.4 

 

 

 

Table IV Differences between genders of the control group (n=149) in mean upper lip length and maxillary central 

incisor display (mm) 

Variable  Male (n=65) Female (n=84) Independent t-test 

 Mean SD Mean SD t df p-value 

Resting upper lip length  22.2 2.9 20.7 2.5 3.3 126.9 0.001* 

Maxillary central incisor 

display  

2.5 1.7 3.1 1.4 -2.4 122.7 0.016* 

* Significant at α<0.05 level
 

 

 

Table V. Smile type by gender in the control group (n=149) 

Variable  Male (n=65) Female (n=84) Chi-squared test 

 n % n % Pearson χ
2
 df p-value 

Low smile 15 23.1 15 17.9 2.196 2 0.333 

Average smile 36 55.4 42 50.0    

High smile 14 21.5 27 32.1    

 

 

 

 

Table VI Resting upper lip length (mm) by smile type in the control group (n=149) 

Variable     One-way ANOVA test 

 n Mean SD 

     Sum of Squares df Mean 

Square 

F p-value 

Low smile 30 22.1 2.7 Between Groups 69.9 2 34.9 4.771 0.010* 

Average smile 78 21.6 2.8 Within Groups 1068.7 146 7.3   

High smile 41 20.3 2.6 Total 1138.5 148    
* Significant at α<0.05 level 
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DISCUSSION  

     Previous studies have estimated that the prevalence of EGD is between 11% and 29% 

(34,36,44,45). The overall prevalence of a high smile line in the current study (27.5%) was 

within these parameters. In 2010, Al-Jabrah et al. reported a very similar prevalence of EGD in a 

sample of Jordanian patients (22.1%) (30). However, previous studies reported a higher 

prevalence in Pakistan (38%) and Malaysia (39%) (16,25). These differences could be explained 

by variation in study methodology, ethnicity and age groups of the participants. 

The average upper lip length in Jordanian men (22.2 ±2.9 mm) and women (20.7 ±2.5 

mm) (Table II) was similar to reported averages for the same age group in other populations 

(33,46,47). 

The main objective of the current study was to examine the relationship between upper 

lip length and EGD. Based on current study results, patients with shorter upper lip length are 

statistically more prone to EGD (p = 0.010).  

The findings of this study are contrary to those of Peck et al., Jasim Al-Juboori et al. and 

Sethna et al., who reported that there was no significant association between upper lip length and 

EGD in American, Malaysian and Indian communities. It is possible that ethnic differences 

could explain these results (25,38,48,49). However, the current study was not the first to observe 

the association between upper lip length and EGD. In 2012, Miron et al. reported a similar 

association between these two variables (4). 

The association between gender and high smile line has been well-documented (42,50). 

Some researchers have started to describe EGD as a female feature (32,51). Al-Habahbeh et al. 

and Al-Jabrah et al. reported in two previous studies in Jordan that female patients had more 

maxillary gingival display than male patients (30,52). It is possible that the current study failed 

to identify an association between gender and EGD because of under-representation of male 

patients in the control group (Table V). However, the association between gender and mean 

upper lip length was statistically significant ( 

 

 

Table IV).  

Drummond and Capelli reported that age has a significant effect on EGD (42). The length of the 

upper lip tends to increase with age (especially in male patients), which decreases EGD 

(1,52,53). Meanwhile, the excessive mandibular gingival display tends to increase with age 

because of lower lip drop (12,54). Patients in the present study were young adults between 18 

and 35 years old. This limited age range might have led to a lack of significant association 

between age and upper lip length.  

Management of EGD depends on several factors, such as patient age, gender, expectations and 

aetiology of EGD (33,55,56). The choices of possible intervention range from reversible minimal 

invasive botulinum toxin injections to invasive orthognathic surgery (36,51,57). Several 

treatment modalities described in the literature show high patient satisfaction rates (9,31,36,58). 
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Ser Yun et al. classified the management of gummy smile into palliative, corrective or adjunctive 

management modules (33). Recent articles have shown a rapid advancement in these 

management modules (7,31,34,59).  

Due to the cross-sectional nature of this study, causality between upper lip length and EGD could 

not be assessed. The convenience sample methodology could also be considered a limitation. 

However, the sample size could be considered relatively large, which could increase the 

precision of study parameters. To the best of our knowledge, this was the first study to establish 

a reference description for the upper lip length in the Jordanian population and it is one of the 

first studies in the Middle East to examine the association between upper lip length and EGD.  

 

CONCLUSION 

In conclusion, there is an association between short upper lip length and EGD. Patients with 

EGD had significantly shorter upper lip length compared with the control group. The results of 

this study could help dentists in Jordan and in the region to identify and manage cases of EGD. 

There is a need for further studies to describe the best EGD management algorithms and to 

measure the effects of EGD on patient perceptions of an aesthetic smile. Developing accurate 

identification tools for the cause of EGD and the use of new technologies could guide the 

management plan and achieve better patient satisfaction results (31,33,60).  

Listening to patients‟ concerns regarding EGD and involving them in the management plan are 

expected high-level skills of Jordanian dentists. In the end, there is nothing more rewarding for 

the dentists than enhancing the smile of their valuable patients.  

 

REFERENCES 

1.  Tarvade SM, Agrawal G. Smile analysis: A review Part I. Int J Contemp Dent Med Rev. 

2015;2015:1–4.  

2.  El-Kilany E, Raoof E. Facial Cosmetics in Ancient Egypt. Egyptian Journal of Tourism 

Studies Vol. 2017;16(1).  

3.  Elhadi AM, Kalb S, Perez-Orribo L, Little AS, Spetzler RF, Preul MC. The journey of 

discovering skull base anatomy in ancient Egypt and the special influence of Alexandria. 

FOC. 2012 Aug;33(2):E2.  

4.  Miron H, Calderon S, Allon D. Upper lip changes and gingival exposure on smiling: 

Vertical dimension analysis. American Journal of Orthodontics and Dentofacial 

Orthopedics. 2012 Jan;141(1):87–93.  

5.  Martin J, Rychlowska M, Wood A, Niedenthal P. Smiles as Multipurpose Social Signals. 

Trends in Cognitive Sciences. 2017 Nov;21(11):864–77.  

6.  Shiizuka H. Affective Smile and Interaction. In: Kurosu M, editor. Human-Computer 

Interaction User Interface Design, Development and Multimodality [Internet]. Cham: 

Springer International Publishing; 2017 [cited 2021 Apr 23]. p. 700–10. (Lecture Notes in 

Computer Science; vol. 10271). Available from: http://link.springer.com/10.1007/978-3-

319-58071-5_53 



 

JOURNAL OF THE ROYAL MEDICAL SERVICES 35 
VOL.29  NO.3  DECEMBER  2022 

7.  Jayakrishnan U, Jayaraj A, Shetty KN, Rai R, Sorake A, Shetty P. Gummy smile 

correction: A Solution to pleasing aesthetics. Indian Dental Association Attingal Branch. 

2019;9(2):53.  

8.  Sruthi H, S DrA, Rengalakshmi SS. Common chief complaint of patient seeking 

orthodontic treatment. European Journal of Molecular & Clinical Medicine. 

2020;7(1):1128–33.  

9.  Sucupira E, Abramovitz A. A Simplified Method for Smile Enhancement: Botulinum 

Toxin Injection for Gummy Smile. Plastic and Reconstructive Surgery. 2012 

Sep;130(3):726–8.  

10.  Blatz MB, Chiche G, Bahat O, Roblee R, Coachman C, Heymann HO. Evolution of 

Aesthetic Dentistry. J Dent Res. 2019 Nov;98(12):1294–304.  

11.  Binalrimal S. The Effect of Social Media on the Perception and Demand of Aesthetic 

Dentistry. Journal of Advanced Medical and Dental Sciences Research. 2019;7(5):63–7.  

12.  Sabri R. The eight components of a balanced smile. J Clin Orthod. 2005 Mar;39(3):155–

67; quiz 154.  

13.  Ramesh A, Vellayappan R, Ravi S, Gurumoorthy K. Esthetic lip repositioning: A 

cosmetic approach for correction of gummy smile - A case series. J Indian Soc Periodontol. 

2019 Jun;23(3):290–4.  

14.  Chan MYS, Mehta SB, Banerji S. An evaluation of the influence of teeth and the labial 

soft tissues on the perceived aesthetics of a smile. Br Dent J. 2017 Aug;223(4):272–8.  

15.  Diaspro A, Cavallini M, Piersini P, Sito G. Gummy Smile Treatment: Proposal for a 

Novel Corrective Technique and a Review of the Literature. Aesthetic Surgery Journal. 

2018 Nov 12;38(12):1330–8.  

16.  Khan F, Abbas M. Frequency of gingival display during smiling and comparison of 

biometric measurements in subjects with and without gingival display. J Coll Physicians 

Surg Pak. 2014 Jul;24(7):503–7.  

17.  Chandran N, Muralidhar NV, Suma S, Munaif V, Aishwarya R. Smile, its anatomy, 

types, components and cosmetics in orthodontics: a review. IJADS. 2019;5(4):297–302.  

18.  May J, Bussen PV, Steinbacher DM. Smile Aesthetics. In: Steinbacher D, editor. 

Aesthetic Orthognathic Surgery and Rhinoplasty [Internet]. Wiley; 2019 [cited 2021 Apr 

23]. p. 253–87. Available from: http://doi.wiley.com/10.1002/9781119187127.ch11 

19.  Passia N, Blatz M, Strub JR. Is the smile line a valid parameter for esthetic evaluation? A 

systematic literature review. Eur J Esthet Dent. 2011;6(3):314–27.  

20.  Ioi H, Nakata S, Counts AL. Influence of gingival display on smile aesthetics in Japanese. 

The European Journal of Orthodontics. 2010 Dec 1;32(6):633–7.  

21.  Malkinson S, Waldrop TC, Gunsolley JC, Lanning SK, Sabatini R. The Effect of 

Esthetic Crown Lengthening on Perceptions of a Patient‟s Attractiveness, Friendliness, 

Trustworthiness, Intelligence, and Self-Confidence. Journal of Periodontology. 2013 

Aug;84(8):1126–33.  

22.  Ellakany P, Fouda SM, Alghamdi M, Bakhurji E. Factors affecting dental self-

confidence and satisfaction with dental appearance among adolescents in Saudi Arabia: a 

cross sectional study. BMC Oral Health. 2021 Dec;21(1):149.  

23.  Alanazi DrLM, Alkhashrami DrAA, Albader DrRA, Alasiri DrSA, Althumairy DrAF, 

Alghamdi DrWM, et al. Snap on Smile: A Systematic Review. SJODR. 2020 Nov 

6;5(11):522–7.  

24.  Zaidi AB, Karim AA, Mohiuddin S, Rehman K. Effects of dental aesthetics on psycho-

social wellbeing among students of health sciences. JPMA. 2020;70(1002).  



 

JOURNAL OF THE ROYAL MEDICAL SERVICES 36 
VOL.29  NO.3  DECEMBER  2022 

25.  Jasim Al-Juboori M, Jasim Al-Juboori A, Mei Wen T, Ting J, Chui LS, Hoe TM, et al. 

The relationship between the lip length and smile line in a Malaysian population: A cross-

sectional study. Dent Oral Craniofac Res. 2017;3(4).  

26.  Hochman MN, Chu SJ, Tarnow DP. Maxillary anterior papilla display during smiling: a 

clinical study of the interdental smile line. International Journal of Periodontics and 

Restorative Dentistry. 2012;32(4):375.  

27.  Demir F, Oktay E, Topcu F. Smile and dental aesthetics: a literature review. Med-

Science. 2017;1.  

28.  Câmara CA. Analysis of smile aesthetics using the SmileCurves digital template. Dental 

Press J Orthod. 2020 Jan;25(1):80–8.  

29.  Basnet BB, Giri J. Amount of Gingival Display in Smiles of Sample Population from 

Nepalese Population with High Upper Lip Position. JNDA. 2019;(1).  

30.  Al-Jabrah O, Al-Shammout R, El-Naji W, Al-Ajarmeh M, Al-Quran A-H. Gender 

Differences in the Amount of Gingival Display During Smiling Using Two Intraoral Dental 

Biometric Measurements: Gender Differences in Gingival Display. Journal of 

Prosthodontics. 2010 Jan 22;19(4):286–93.  

31.  Izraelewicz-Djebali E, Chabre C. Gummy smile: orthodontic or surgical treatment? J 

Dentofacial Anom Orthod. 2015;18(1):102.  

32.  Suzuki L, Machado AW, Bittencourt MAV. An evaluation of the influence of gingival 

display level in the smile esthetics. Dental Press J Orthod. 2011;16(5):37–9.  

33.  Ser Yun JB, Luo M, Yin Y, Zhi Hui VL, Fang B, Han XL. Etiology-based treatment 

strategy for excessive gingival display: literature review. World J Surg Surgical Res 2019; 

2. 2019;1103.  

34.  Gabrić Pandurić D, Blašković M, Brozović J, Sušić M. Surgical Treatment of Excessive 

Gingival Display Using Lip Repositioning Technique and Laser Gingivectomy as an 

Alternative to Orthognathic Surgery. Journal of Oral and Maxillofacial Surgery. 2014 

Feb;72(2):404.e1-404.e11.  

35.  Muszalska M, Przybylska P, Piwowarek M, Komisarek O, Matthews-Brzozowska T. 

Botulinum toxin in the treatment of gummy smile. Journal of Face Aesthetics. 

2020;3(1):61–6.  

36.  Silva CO, Ribeiro-Júnior NV, Campos TVS, Rodrigues JG, Tatakis DN. Excessive 

gingival display: treatment by a modified lip repositioning technique. J Clin Periodontol. 

2013 Mar;40(3):260–5.  

37.  Mavely AV, Mittal A, Basavaraju S, Gehlot PM, Manjunath V. Interdisciplinary 

Management of Gummy Smile and Fluorosis A Case Report. Journal of Evolution of 

Medical and Dental Sciences. 2021 Mar 1;10(9).  

38.  Peck S, Peck L, Kataja M. The gingival smile line. Angle Orthod. 1992;62(2):91–100; 

discussion 101-102.  

39.  Dym H, Pierre R. Diagnosis and Treatment Approaches to a “Gummy Smile.” Dental 

Clinics of North America. 2020 Apr;64(2):341–9.  

40.  Sharma T, Singh K, Chakraborty P. Lip Repositioning: Approach To an Aesthetic 

Smile: Case Report. IOSR. 2020 May;19(5):46–8.  

41.  Vij AA, Bushong B, Patel E. Interdisciplinary Treatment of a" Gummy Smile" Using 

Digital Smile Design. Journal of Cosmetic Dentistry. 2020;36(1).  

42.  Drummond S, Capelli J. Incisor display during speech and smile: Age and gender 

correlations. The Angle Orthodontist. 2016 Jul 1;86(4):631–7.  



 

JOURNAL OF THE ROYAL MEDICAL SERVICES 37 
VOL.29  NO.3  DECEMBER  2022 

43.  Kumar S, Pal SR, Sharma M, Kumar S, Gaur J, Yadav M, et al. Perio Esthetics: 

Correction of Gummy Smile by Lip Repositioning. jmscr [Internet]. 2021 Jan 4;9(1). 

Available from: http://jmscr.igmpublication.org/v9-i1/8%20jmscr.pdf 

44.  Zardawi FM, Gul SS, Fatih MT, Hama BJ. Surgical Procedures Reducing Excessive 

Gingival Display in Gummy Smile Patients With Various Etiologic Backgrounds. Clin Adv 

Periodontics. 2020 Sep;10(3):130–4.  

45.  Ihde S, Sipic O, Pałka L. A Single-Step implant treatment of a patient presenting with a 

high smile line (Gummy Smile) – Surgical, prosthetic, and financial considerations of full-

mouth rehabilitation with one-piece implants anchored in cortical bone - A case report. Ann 

Maxillofac Surg. 2020;10(2):512.  

46.  Negruţiu BM, Vaida LL, Todor BI, Judea AS, Lile IE, Moca AE, et al. An important 

morphological feature of the face: upper lip length. Rom J Morphol Embryol. 

2019;60(2):537–41.  

47.  Oh J, Han JJ, Ryu S-Y, Oh H-K, Kook M-S, Jung S, et al. Clinical and Cephalometric 

Analysis of Facial Soft Tissue. J Craniofac Surg. 2017 Jul;28(5):e431–8.  

48.  Roe P, Rungcharassaeng K, Kan JY, Patel RD, Campagni WV, Brudvik JS. The 

influence of upper lip length and lip mobility on maxillary incisal exposure. Am J Esthet 

Dent. 2012;2:116–25.  

49.  Sethna GD, Parmar HM, Gaikwad RP, Nabazza SS. Objective smile analysis and its 

relationship with the lip length in an Indian population–An institution based study. IOSR-

JDMS. 2019 Feb;18(2):67–79.  

50.  Hwang W-S, Hur M-S, Hu K-S, Song W-C, Koh K-S, Baik H-S, et al. Surface anatomy 

of the lip elevator muscles for the treatment of gummy smile using botulinum toxin. Angle 

Orthod. 2009 Jan;79(1):70–7.  

51.  Mazzuco R, Hexsel D. Gummy smile and botulinum toxin: A new approach based on the 

gingival exposure area. Journal of the American Academy of Dermatology. 2010 

Dec;63(6):1042–51.  

52.  Al-Habahbeh R, Al-Shammout R, Al-Jabrah O, Al-Omari F. The effect of gender on 

tooth and gingival display in the anterior region at rest and during smiling. Eur J Esthet 

Dent. 2009;4(4):382–95.  

53.  Kim H, Lee M, Park SY, Kim YM, Han J, Kim E. Age-related changes in lip 

morphological and physiological characteristics in Korean women. Skin Res Technol. 2019 

May;25(3):277–82.  

54.  Bidra AS, Persenaire M, Kuo C. The Influence of Age and Facial Expression (Eye 

Open/Closed) On Maxillary Dental and Gingival Display. Journal of Prosthodontics 

[Internet]. 2021 Feb 25 [cited 2021 Apr 23]; Available from: 

https://onlinelibrary.wiley.com/doi/10.1111/jopr.13344 

55.  Gonçalves LM, Costa LV, Dias AP, Pinheiro ES, Lago AN, Diniz RS. Management of 

gummy smile using botulinum toxin: a case series. Gen Dent. 2021;52–5.  

56.  Bastidas JA. Surgical Correction of the “Gummy Smile.” Oral and Maxillofacial Surgery 

Clinics of North America. 2021 May;33(2):197–209.  

57.  Dutra CR, Primo PP, de Freitas DS, Oliveira RC, de Oliveira RCG, Salvatore Freitas 

KM, et al. Comparison of Botulinum Toxin and Orthognathic Surgery for Gummy Smile 

Correction. TODENTJ. 2020 Sep 22;14(1):416–20.  

58.  Cengiz AF, Goymen M, Akcali C. Efficacy of botulinum toxin for treating a gummy 

smile. American Journal of Orthodontics and Dentofacial Orthopedics. 2020;158(1):50–8.  

59.  Ahmed WM, Hans A, Verhaeghe TV, Nguyen C. Managing excessive gingival display 

using a digital workflow. Journal of Prosthodontics. 2020;29(5):443–7.  



 

JOURNAL OF THE ROYAL MEDICAL SERVICES 38 
VOL.29  NO.3  DECEMBER  2022 

60.  Mohamed Ali J, Ines D. Orthodontics Gummy Smile. In: StatPearls [Internet]. Treasure 

Island (FL): StatPearls Publishing; 2021 [cited 2021 Apr 23]. Available from: 

http://www.ncbi.nlm.nih.gov/books/NBK470437/ 

 


