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     “This thesis was a part of a self-funded 

research project conducted on lip 

repositioning surgery to assess the 

technique and to assess the relapse 

accompanied by the surgery and compare it 

with the adjunctive use of botulinum toxin 

injections in cases of excessive gingival 

display. This project included thesis of dear 

colleague Ahmed Nabil entitled 

‘Assessment of Surgical Lip Repositioning 

Technique for Correction of Excessive 

Gingival Display’. Where the patients of his 

thesis were included in this thesis as a 

control group. The study was presented in 

‘Ain shams university 2nd international 

dental congress’ and in ‘Faculty of 

Dentistry 1st Scientific Day’.” 





 

i 
 

Table of Contents 

 

List of Tables ............................................................................... ii 

List of Figures ............................................................................. iii 

List of Abbreviations .................................................................. vi 

Introduction .................................................................................. 1 

Review of Literature .................................................................... 3 

Aim of The Study ....................................................................... 25 

Patients & Methods .................................................................... 26 

Results ......................................................................................... 51 

Discussion.................................................................................... 80 

Summary and Conclusion ......................................................... 90 

Recommendations ...................................................................... 92 

References ................................................................................... 93 

Appendix 

Arabic summary 

 

 





 

 

ii 
 

List of Tables 
Table 1: Classification of EGD based on etiology (21) ............................ 7 

Table 2: Classification of VME (3) ......................................................... 10 

Table 3: Patient grouping: .................................................................... 27 

Table 4: Demographics ........................................................................ 53 

Table 5: The mean, standard deviation values of Outer Lip length (rest).

 .............................................................................................................. 56 

Table 6: The mean and the standard deviation values of Vermillion 

height (at rest). ..................................................................................... 58 

Table 7: The mean, standard deviation (SD) values of Incisal Show .... 60 

Table 8: The mean, standard deviation (SD) values Outer lip length 

(Smiling). ............................................................................................... 62 

Table 9: The mean, standard deviation (SD) values of Vermillion height 

(smiling). ............................................................................................... 65 

Table 10: The mean, standard deviation (SD) values of Gingival Display 

(Smiling). ............................................................................................... 70 

Table 11: The mean, standard deviation (SD) values of Inner Lip length.

 .............................................................................................................. 72 

Table 12: The mean, standard deviation (SD) values of percentage of 

change between different time periods. .............................................. 74 

Table 13: The mean, standard deviation (SD) values of percentage of 

change between different time periods ............................................... 76 

 

 





 

iii 
  

List of Figures 

Figure 1 Muscles contributing in smile (7) ............................................. 4 

Figure 2: From left to right 1A, 1B, 2A and 2B (26) ................................ 9 

Figure 3: Customised image denoting points of BTX-A injection (Black 

dots) ...................................................................................................... 19 

Figure 4: Classification and management of EGD(A). KT = keratinized 

tissue; MGJ = mucogingival junction; CEJ = cementoenamel junction 

(21). ...................................................................................................... 22 

Figure 5: Classification and management of EGD(B) (21). ................... 23 

Figure 6: Classification and management of EGD(C) (21). ................... 23 

Figure 7: Classification and management of EGD(D) (21). ................... 23 

Figure 8: Classification and management of EGD(E) (21). .................... 24 

Figure 9: Cephalostat (Sirona Orthophos XG 3D) ................................. 29 

Figure 10: A) Ear Rods. B) Head clamp ................................................. 30 

Figure 11: Three permanent markers on the floor used to accurately 

position of the tripod legs .................................................................... 30 

Figure 12: Tripod Components (Walimex WT-3570 Basic Tripod); A: 

Quick releasing plate, B: Quick releasing mount plate, C: Horizontal 

spirit level,  D: Round spirit level, E: Crank handle, F: Pan handle, G: 

Central column ..................................................................................... 31 

Figure 13: Quick Releasing Plate (QRP) ................................................ 32 

Figure 14: Camera connected to QRP and quick releasing mount plate

 .............................................................................................................. 32 

Figure 15: Horizontal spirit level .......................................................... 33 

Figure 16: Round spirit level ................................................................. 33 

Figure 17: Adjusting focal length to 18mm .......................................... 35 

Figure 18: Adjusting photography mood to manual ............................ 36 

file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399165
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399165
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399165
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399170
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399171
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399172
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399172
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399173
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399173
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399173
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399173
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399174
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399175
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399175
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399176
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399177
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399178
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399179


 

 

iv 
 

Figure 19: Different apertures numbers .............................................. 36 

Figure 20: Taking extra-oral photos of  the patient ............................. 37 

Figure 21: Photoshop screens showing steps of recording 

measurements ...................................................................................... 40 

Figure 22: extra-oral photo showing; A: Excessive gingival display, B: 

Central incisor height ........................................................................... 42 

Figure 23: Extraoral photo (during rest) showing; A: outer lip length, B: 

vermillion height and C: Incisal display ................................................ 42 

Figure 24: Extraoral photo (during smiling) showing; A: outer lip length, 

B: vermillion height and C: Incisal display ............................................ 43 

Figure 25: Modified lip ruler (Arrow points to modified notch) .......... 43 

Figure 26: Using the Esthetic Lip Ruler to measure inner lip length .... 43 

Figure 27: Marked points of lip elevator muscles for BTX-A injection . 45 

Figure 28: Surgical area demarcation ................................................... 47 

Figure 29: Split thickness dissection ..................................................... 48 

Figure 30: Midline suturing .................................................................. 48 

Figure 31: Closure via interrupted sutures with vicryl 4/0 suture 

material ................................................................................................ 49 

Figure 32: Extra-oral photograph showing marking the region of post-

op paresthesia ...................................................................................... 52 

Figure 33: Line chart representing means of Outer Lip length (rest) ... 56 

Figure 34: Line chart representing means of Vermillion height (rest) . 58 

Figure 35: Line chart representing means of Incisal Show (left central) 

(rest) ..................................................................................................... 60 

Figure 36: Line chart representing means of Outer lip length (Smiling)

 .............................................................................................................. 62 

file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399180
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399181
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399182
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399182
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399183
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399183
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399184
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399184
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399185
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399185
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399186
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399187
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399191
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399192
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399192


 

v 
  

Figure 37: Study group case showing vermillion height difference in 

(baseline) and (1 month post-op) respectively .................................... 64 

Figure 38: Control group case showing vermillion height difference in 

(baseline) and (1month post-op) respectively ..................................... 64 

Figure 39: Line chart representing means of Vermillion height (smiling)

 .............................................................................................................. 65 

Figure 40: Line chart representing means of Incisal Show (left central) 

(Smiling) ................................................................................................ 67 

Figure 41: Line chart representing means of left central incisor height.

 .............................................................................................................. 68 

Figure 42: Study Group case showing gingival display difference in 

(baseline), (1 months post-op) and (9 months post-op) respectively. . 70 

Figure 43: Control group case showing gingival display difference in 

(baseline), (1 months post-op) and (6 months post-op) respectively. . 70 

Figure 44: Line chart representing means of Gingival Display (Smiling)

 .............................................................................................................. 71 

Figure 45: Line chart representing means of Inner Lip length ............. 73 

Figure 46: Bar chart representing means of percentage of change in 

both groups .......................................................................................... 75 

Figure 47: Line chart representing means of percentage of change in 

both groups .......................................................................................... 77 

Figure 48: Extraoral photos showing study group case; A: Baseline, B: 1 

month post-op, C: 3 months post-op, D: 6 months post-op, E: 9 months 

post-op ................................................................................................. 78 

Figure 49: Extraoral photos showing Control group case; A: Baseline, B: 

1 month post-op, C: 3 months post-op, D: 6 months post-op, E: 9 

months post-op .................................................................................... 79 

 

file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399198
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399198
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399199
file:///C:/Users/Ahmed%20Hany/Desktop/THESIS/lip%20repos/my%20protocol/11%20MAY%20THESIS%20.docx%23_Toc483399199




 

 

vi 
 

List of Abbreviations 
BTX: Botulinum toxin.  

BTX-A: Botulinum toxin serotype A.  

CEJ: Cementoenamel junction.  

DAO: Depressor anguli oris.  

EGD: Excessive Gingival Display.  

F: Female. 

HAL: Hyperactive lip.  

IU: International unit 

KT: keratinized tissue.  

LAO: Levator anguli oris.  

LLS: Levator labii superioris. 

LLSAN: Levator labii superioris alaeque nasi.  

M: Male. 

MGJ: mucogingival junction  

QRP: Quick Releasing Plate. 

SARPE: Surgically assisted rapid palatal expansion. 

SD: Standard deviation.  

SNAP-25: Synaptosome-associated protein.  

VME: Vertical maxillary excess.  

Zm: Zygomaticus minor.  

ZM: Zygomaticus major.  





Introduction 

1 
 

Introduction 
         The smile is a voluntary facial expression showing pleasure, 

happiness and greeting. A beautiful smile is a key feature of 

aesthetics of the face that improve the self-esteem and confidence. 

The smile is a manifestation of positive mood and a feeling of 

happiness or joy. According to Fernández Dolls and Ruiz-Belda, 

happiness is not a sufficient or necessary cause of smiling. Their 

suggestion is that social interaction is the factor that induces 

smiling and that happiness rather facilitates smiling
 (1) (2)

. 

Excessive Gingival Display (EGD) commonly termed ‘gummy 

smile’, is one of several developmental and acquired deformities, 

in which there is an overexposure of gingiva of upper jaw during 

smiling. EGD has diverse different etiologies:  delayed passive 

eruption, dentoalveolar extrusion, vertical maxillary excess 

(VME), short lip, hyperactive lip and conditions that cause 

gingival enlargement. Careful diagnosis to reach the etiology is 

considered the most critical part in treatment planning. Each 

etiology has a different protocol of management.  

Excessive Gingival Display (EGD) due to hyperactive lip still has 

controversial management and a lot of trials were made to set an 

effective definitive treatment. Lip repositioning surgery is a 

simple and safe procedure, first introduced in 1973 by Rubinstein 

and Kostianovsky, which had been used to manage patients with 

hyperactive lip and VME as well. The surgery was reported to 

have some relapse which was not reported in any of the case 

reports published. Furthermore all the studies in the literature 


