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Class II Excessive Overjet and Deep Bite with a 
Congenitally Missing Lower Incisor

Abstract 
Introduction: An 11-year-old female presented with chief complaints of flared upper central incisors and protrusive lips. 

Diagnosis: The cephalometric analysis revealed a skeletal Class II relationship (SNA, 84˚; SNB, 76˚; ANB, 8˚) and proclined upper incisors. 
An intraoral assessment revealed a congenitally missing lower right lateral incisor, large overjet, deep overbite, and lower midline 
deviation 3 mm to the right. There was 4-5 mm of crowding in the lower anterior dentition. The Discrepancy Index (DI) was 23. 

Treatment: A Damon® system appliance with passive self-ligating brackets was applied to correct the dental malocclusion after extracting 
both upper first premolars. Asymmetrical extraction of the lower left central incisor was carried out due to the congenitally missing lower 
right lateral incisor. Space closure and midline correction were accomplished with elastomer chains and Class II elastics. The active treatment 
time was 28 months. 

Results: Improved dentofacial esthetics and occlusal function were achieved after treatment. The Cast-Radiograph Evaluation (CRE) was 
27, and the Pink and White esthetic score was 3. Neither significant root resorption nor periodontal problems were noted.  

Conclusions: This case report demonstrates the use of passive self-ligating appliances to resolve a severe anterior overjet with deep bite 
without using an orthodontic bone screw. (J Digital Orthod 2023;72:56-70) 

Key words: 
Skeletal Class II, excessive overjet, deep bite, congenitally missing lower incisor, proclined anterior teeth, midline deviation

The dental nomenclature for this case report is a 
modified Palmer notation with four oral quadrants: 
upper right (UR), upper left (UL), lower right (LR), and 
lower left (LL). Teeth are numbered 1-8 from the 
midline in each quadrant, e.g., a lower right lateral 
incisor is LR2.

Introduction 

Congenitally missing teeth are defined as the 
developmental absence of one or more teeth in the 
primary or permanent dentition, excluding the third 
molars.1 The diagnosis depends on a thorough 
clinical examination and panoramic radiographs.2 
The etiology is multifactorial. Both environmental 

and genetical factors can contribute to its 
occurrence. Factors such as infection, trauma, drugs, 
and gene associated syndromes such as cleft lip, cleft 
palate, ectodermal dysplasia, and Down syndrome 
can disturb tooth germ formation.3 Sometimes these 
factors can delay formation of the tooth germ, 
allowing surrounding tissues to close the space 
needed for tooth development and resulting in a 
missing tooth.4 

The prevalence of congenitally missing teeth differs 
between continents and races. It is not frequent in 
the primary dentition, ranging between 0.1% to 2.4%. 
In the permanent dentition (excluding the third 
molars) it ranges between 0.15% to 16.2%. Women 
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◼Fig. 1: Pre-treatment facial and intraoral photographs

are usually more affected,5 and the male-to-female 
ratio is about 2:3.6 Among Asians, the mandibular 
incisors are the most commonly missing (60%), 
followed by maxillary second premolars (10%) and 
maxillary lateral incisors (8%).7 Congenitally missing 
teeth are more commonly bilateral, rather than 

Yi-Hsuan Lin, 
Training Resident, Beethoven Orthodontic Center (Left)  

Joshua S. Lin, 
Associate Director, Beethoven Orthodontic Center (Center left)  

Chris H. Chang,  
Founder, Beethoven Orthodontic Center 

Publisher, Journal of Digital Orthodontics (Center right)  

W. Eugene Roberts,  
Editor-in-Chief, Journal of Digital Orthodontics (Right)

unilateral, and there is a higher prevalence in the 
anterior segment, but there is no difference between 
right and left sides.

A Class II occlusion with a large overjet is difficult to 
treat using only traditional orthodontic treatment 
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methods. The condition is characterized by 
protrusive and proclined upper anterior teeth, which 
results in lip protrusion and increased facial 
convexity. A beak-like facial profile with lip protrusion 
is the main characteristic of these patients, and facial 
esthetics is the main reason to seek orthodontic 
treatment. Gum impingement caused by an anterior 
deep bite is problematic for patients. The etiology of 
a large overjet is multifactorial. Skeletal patterns are 
predominantly genetically determined, and oral 
behaviors such as thumb-sucking, lip trap, and 
anterior tongue posture can alter the development 
process and may be the etiology of malocclusion. 
Conventional treatments for patients with a severe 
overjet may involve headgear and orthognathic 
surgery.8,9

This case report demonstrates the treatment of a 
patient with a congenitally missing lower right lateral 
incisor and a large overjet with a Class II molar 
relationship. No temporary skeletal anchorage 
devices (TSADs) such as bone screws were used. 
Reducing the dental and soft tissue convexity 
resulted in a satisfying outcome. 

Diagnosis and Etiology 

An 11-year-old female presented for orthodontic 
evaluation with misaligned teeth, a large overjet, and 
protrusive lips (Figs. 1-3). Medical and dental histories 
were non-contributory. From the cephalometric 
analysis, a convex profile with protrusive upper and 
lower lips to the E-line were noted (Fig. 4; Table 1). A 
clinical examination revealed a large overjet, a deep 
curve of Spee in the lower arch, and palatal 
impingement. The upper and lower dental midlines 
were not coincident due to the congenitally missing 
LR2, which was clearly shown in the panoramic 
radiograph (Fig. 5). The temporomandibular joint (TMJ) 

◼Fig. 3: Pre-treatment dental models (casts)

◼Fig. 2: 
A close-up shot of the proclined upper anterior teeth and 
large overjet

morphology was normal in the open and closed 
positions (Fig. 6), and there were no signs or 
symptoms of temporomandibular dysfunction (TMD).

The American Board of Orthodontics (ABO) 
Discrepancy Index (DI) was 37 points, as shown in 
Worksheet 1 at the end of this report.10 The patient 
had no known contributing habits, so the etiology 
of the malocclusion appeared to be an interaction 
of environmental (lip trap) and hereditary (missing 
incisor) factors.
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◼Table 1: Cephalometric summary

◼Fig. 4: Pre-treatment cephalometric radiograph

CEPHALOMETRIC SUMMARY

PRE-TX POST-TX DIFF.

SKELETAL ANALYSIS
SNA˚ (82˚) 84˚ 79˚ 5˚
SNB˚ (80˚) 76˚ 77˚ 1˚
ANB˚ (2˚) 8˚ 2˚ 6˚
SN-MP˚ (32˚) 34˚ 34˚ 0˚
FMA˚ (25˚) 27˚ 27˚ 0˚
DENTAL ANALYSIS

U1 TO NA mm (4 mm) 9.5 4.5 5

U1 TO SN˚ (104˚) 120˚ 101˚ 19˚

L1 TO NB mm (4 mm) 6.5 4.5 2

L1 TO MP˚ (90˚) 97˚ 96˚ 1˚
FACIAL ANALYSIS

E-LINE UL (-1 mm) 8 1 7

E-LINE LL (0 mm) 8 2 6

%FH: Na-ANS-Gn (53%) 53% 55% 2%

Convexity:G-Sn-Pg’ (13˚) 15˚ 7˚ 8˚

◼Fig. 5: Pre-treatment panoramic radiograph

◼Fig. 6 : 
Transcranial radiographs of the temporomandibular joints 
(TMJs) prior to treatment are shown. From left to right are: right 
TMJ closed, right TMJ open, left TMJ open, and left TMJ closed. 
The mandibular condyles are outlined in yellow.

Treatment Objectives 

1. Improve esthetics by correcting facial convexity 
and retracting the lips to the E-line.

2. Correct the anterior large overjet and deep bite 
to an ideal occlusion.

3. Correct the Class II canine and molar 
relationships to a Class I occlusion.

4. Correct the midline discrepancy.

Class II Excessive Overjet and Deep Bite with a Congenitally Missing Lower Incisor JDO 72  
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(BTs) expedite the leveling of the curve of Spee. They 
are placed first on the lower molars and then on the 
upper incisors. Class II elastics are indicated to 
protract the mandible and rotate the occlusal plane 
clockwise, in order to correct the sagittal discrepancy. 
Bilateral infrazygomatic crest (IZC) bone screws were 
also considered as an option if further overjet 
correction was necessary. Both fixed and clear 
retainers were to be prescribed for retention of the 
arches after active treatment. The previously inserted 
upper trans-palatal arch appliance (TPA) was 
removed before the treatment commenced (Fig. 1).

Treatment Progress 

A 0.022-in slot Damon Q® fixed appliance (Ormco, 
Glendora, CA) with passive self-ligating (PSL) brackets 
was selected along with all specified archwires and 
orthodontic auxiliaries. To meet the patient’s esthetic 
demands, DamonTM Clear brackets were used on the 
upper anterior teeth. Before active orthodontic 
treatment started, the patient was referred to have the 
UR4 and UL4 extracted. Two weeks later, DamonTM Clear 
0.022-in PSL brackets (Ormco, Glendora, CA) were 
bonded on the upper arch, utilizing standard-torque 
brackets in the anterior segment and high-torque 
brackets on the canines, and a 0.014-in CuNiTi archwire 
was engaged. One month later, the lower arch was 
bonded with brackets, using low torque for the lower 
anterior teeth. Two bite turbos (BTs) constructed with 
FUJI II glass ionomer cement (GIC) were installed on LR6 
and LL6 to prevent bracket interference. Early light 
short Class II elastics (Parrot, 5/16-in, 2.0 oz; Ormco) 
were applied on both sides to protract the 
mandible and extrude the lower molars. They were 
bilaterally attached from U3 drop-in hooks and 
extended to L6 hooks.

Treatment Plan 

Traditional treatment for a large overjet (OJ = 13 
mm) was orthognathic surgery. Since the patient 
was very young and her mother was worried about 
the risks of surgery, they were strongly opposed to 
surgical treatment and mentioned that only 
conservative approaches combined with extraction 
would be considered.

According to Chang’s extraction decision chart, 
extraction is the first choice for a case with flared 
central incisors and protruded lips (Table 2). Since 
the patient was open to extraction, extractions of 
UR4 and UL4 were planned in order to correct the 
anterior crowding and flaring. LL2 extraction was 
also scheduled after the anterior overjet decreased 
to within a normal range for midline correction. 
Space closure by retracting the upper and lower 
arches also retracts the lips. A series of bite turbos 

◼Table 2: Chang’s Extraction Decision Table
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Early alignment of the upper and lower arches was 
achieved with progressive 0.014x0.025-in CuNiTi and 
0.017x0.025-in TMA archwires. In the 6th month, two 
resin BTs were bonded on the palatal surfaces of 
UR1 and UL1. Class II elastics (Fox, 1/4-in, 3.5 oz; 
Ormco) were applied on both sides to accelerate 
the reduction of the excessive overjet. 

In the 8th month of treatment, figure-eight ties were 
applied from canine to canine in the upper arch in 
order to fix the anterior teeth as a segment. A four-
ring power chain was placed bilaterally from the 
maxillary canines to the maxillary 1st molars to close 
the extraction spaces. 

In the 12th month of treatment, the brackets on LR3, 
LR1, LL1, and LL3 were repositioned to correct the 
axial angulation. LL7 was bonded with a bracket since 
it was then fully erupted. In the 15th month, the 
overjet decreased to 0 mm, and the patient was 
referred for LL1 extraction. In the 16th month, a more 
rigid 0.016x0.025-in SS archwire was used for final 
space closure. An additional 12 months were required 
to detail the occlusion.

The treatment progress is documented in a 
progressive series of intraoral photographs in the 
frontal, right buccal, left buccal, maxillary occlusal, 
and mandibular occlusal views (Figs. 7-11). After 28 
months of active treatment, all fixed appliances 
were removed, and fixed retainers were delivered 
on the maxillary anterior 2-2 and the mandibular 
lingual 3-3, respectively. Removable clear overlay 
retainers were provided to maintain both arches. 
Posttreatment records were collected: intra- and 
extra-oral photographs, panoramic and lateral 

cephalometric radiographs, as well as casts (Figs. 
12-16).

Results Achieved 

The facial esthetics and intermaxillary occlusion 
were both significantly improved after 28 months of 
active treatment (Fig. 12). The canine and molar 
relationships were improved to Class I. The 
posttreatment panoramic radiograph documented 
acceptable root parallel ism (Fig. 15). The 
superimposed cephalometric tracings illustrated 
that the UR6 and UL6 were protracted 5 mm due to 
the closing of the extraction spaces using elastic 
forces (Fig. 13). The axial inclination of the upper 
incisor (U1-SN) decreased 19˚ after treatment (120˚ 
to 101˚), and the axial inclination of the lower 
incisors (L1-MP) was tipped only slightly lingually 
(97˚ to 96˚). The upper and lower lips were both 
retruded following the retraction of the anterior 
segments. The mandibular plane angle (SN-MP) was 
well-maintained. The facial convexity decreased 
form 15˚ to 7˚ (Table 1). The Cast-Radiograph 
Evaluation (CRE)11 score was 27 points, as shown in 
the supplementary Worksheet 2. The Pink and White 
dental esthetic score12 was 3 points (Worksheet 3). 
The patient was pleased with the final result. 

Discussion 

Extraction considerations for treating cases 
with congenitally missing teeth 

Treatment plans mainly depend on the number and 
position of missing teeth, the type of malocclusion, 
severity of crowding, and facial profile.13 For young 
and adolescent patients, bone growing potential 
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◼Fig. 7: Treatment sequence from the frontal view is shown in months (M): 0M, 4M, 8M, 12M, 16M, 19M, 22M, and 26M.

◼Fig. 9: Treatment sequence from the left buccal view is shown in months (M): 1M, 4M, 8M, 12M, 16M, 19M, 22M, and 26M.

◼Fig. 8: Treatment sequence from the right buccal view is shown in months (M): 1M, 4M, 8M, 12M, 16M, 19M, 22M, and 26M.

0M 4M 8M 12M

16M 19M 22M 26M

1M 4M 8M 12M

16M 19M 22M 26M

1M 4M 8M 12M

16M 19M 22M 26M
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◼Fig. 11: Treatment progress from the mandibular occlusal view is shown in months (M): 1M, 4M, 8M, 12M, 16M, 19M, 22M, and 26M.

◼Fig. 10: Treatment progress from the maxillary occlusal view is shown in months (M): 0M, 4M, 8M, 12M, 16M, 19M, 22M, and 26M.

0M 4M 8M 12M

16M 19M 22M 26M

0.014-in Damon CuNiTi 0.014x0.025-in Damon CuNiTi 0.016x0.025-in Damon SS0.016x0.025-in Damon SS

0.016x0.025-in Damon SS 0.016x0.025-in Damon SS 0.016x0.025-in Damon SS 0.016x0.025-in Damon SS

1M 4M 8M

16M 19M 22M 26M

12M

0.014-in Damon CuNiTi 0.017x0.025-in Damon TMA 0.016-in Damon CuNiTi

0.014x0.025-in Damon CuNiTi 0.017x0.025-in Damon TMA 0.016x0.025-in Damon SS

0.018-in Damon CuNiTi

0.016x0.025-in Damon SS
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◼Fig. 12: Posttreatment facial and intraoral photographs 

must also be taken into consideration. The 
edentulous space can be either left open for further 
restoration or closed by orthodontic means.14 Dental 
midline, molar relationships, and teeth conditions 
such as caries, root canal treatments, and periodontal 
disease must also be considered. Keeping the arches 
symmetrical by balancing bilateral tooth numbers is 
often preferred by many patients.

In this case, the unilateral congenitally missing tooth 
combined with crowded anterior teeth would often 
require extracting the opposite tooth, in order to 

relieve the crowding and balance bilateral tooth 
numbers for the purpose of symmetry. The initial 
treatment plan was to extract LL2 which was 
symmetrical to the congenitally missing LR2. 
However, after 15 months of alignment, the lower 
anterior teeth flared out, which decreased the 
overjet to 0 mm, and became much more 
prominent in the central area, especially with 
obvious gingival recession. The lower dental midline 
was deviated 3 mm to the right. Since the patient’s 
three lower anterior incisors looked similar in size 
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◼Fig. 14: Posttreatment cephalometric radiograph

◼Fig. 13:  
Pre-treatment (black) and posttreatment (red) cephalometric tracings are superimposed on the anterior cranial base (left), the maxilla 
(upper right), and the mandible (lower right). The incisors were retracted, and protrusion was reduced. 

◼Fig. 15: Posttreatment panoramic radiograph

◼Fig. 16: Posttreatment dental models (casts)

Class II Excessive Overjet and Deep Bite with a Congenitally Missing Lower Incisor JDO 72  
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and shape, the actual treatment plan changed to 
extract LL1 instead of LL2, followed by space closure 
with both sides symmetrical. This made the 
treatment process much easier for midline 
correction, and the lower anterior teeth were 
corrected to a straighter angulation.

Bite turbos combined with Class II elastics 

Anterior bite turbos are very useful when opening a 
deep overbite; they serve as vertical stops at the 
desired vertical dimension of the occlusion. They 
provide space for the poster ior teeth to 
spontaneously extrude to desired positions on the 
occlusal plane, and the biting force exerted on them 
results in a vertical load, which intrudes both upper 
and lower incisors. They can also be employed to 
level the curve of Spee and correct a deep overbite. 
In this case, the upper anterior BTs kept the vertical 
occlusion vertical during extraction space closing, to 
avoid deepening the bite.

For patients with a large overjet, anterior BTs also 
serve as an anterior positional guide, and when 
combined with Class II elastics, which further guide 
the mandible forward efficiently, they enable 
repositioning of the mandible in a more forward 
position, thereby decreasing the overjet. Anterior BTs 
should be bonded more gingivally and should be long 
enough in the initial stages to allow the patients to 
occlude on them more easily.

For some patients, posterior BTs may also be 
necessary to help them get used to their new 
forward occlusal position and raise their bite to 
prevent hitting the brackets. 

Anterior BTs are usually made with composite resin, 
and posterior BTs are constructed with glass ionomer 
cement. The advantages of BTs are that they are easy 
to use, work full-time, and require zero patient 
co o p e rat i o n . H owe ve r, p l a c i n g t h e m o n 
endodontically treated teeth should be avoided, to 
prevent potential tooth fracture.

In this case, extracting the upper bilateral first 
premolars opened the space to retracted the upper 
anterior teeth, which further decreased the overjet 
and returned the flared upper anterior teeth to a 
normal upright position. Combining the BTs and Class 
II elastics effectively solved the deep overbite and 
brought the large overjet back to a normal occlusion.

Conclusions 

This large overjet with anterior deep bite and 
congenitally missing tooth was treated to an 
acceptable result. With Chang’s Extraction Decision 
Table (Table 2), a feasible treatment plan was 
completed with a pleasant outcome without 
headgear or surgery. In retrospect, the treatment time 
could have been decreased by using buccal shelf 
miniscrews. The occlusion was stable at the 3-year 
follow-up (Fig. 17).
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◼Fig. 17 Posttreatment 3 year follow-up photos show that the occlusion was stabled.
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Discrepancy Index Worksheet

TOTAL D.I. SCORE 

OVERJET 
0 mm. (edge-to-edge) = 
1 - 3 mm.  = 0 pts. 
3.1 - 5 mm.  = 2 pts. 
5.1 - 7 mm.  = 3 pts. 
7.1 - 9 mm.  = 4 pts. 
> 9 mm.  = 5 pts. 

 Negative OJ (x-bite) 1 pt. per mm. Per tooth = 

 Total  = 

OVERBITE 
0 - 3 mm.  =  0 pts. 
3.1 - 5 mm.  = 2 pts. 
5.1 - 7 mm.  = 3 pts. 
Impinging (100%) = 5 pts. 

 Total  = 

ANTERIOR OPEN BITE 
0 mm. (Edge-to-edge), 1 pt. per tooth 
Then 1 pt. per additional full mm. Per tooth 

 Total  = 

LATERAL OPEN BITE 

2 pts. per mm. Per tooth 

 Total  = 

CROWDING (only one arch) 
1 - 3 mm.  = 1 pt. 
3.1 - 5 mm.  = 2 pts. 
5.1 - 7 mm.  = 4 pts. 
> 7 mm.  = 7 pts. 

 Total  = 

OCCLUSION 
Class I to end on = 0 pts. 
End on Class II or III = 2 pts. per side             pts. 
Full Class II or III = 4 pts. per side             pts. 
Beyond Class II or III = 1 pt.  per mm.             pts. 

 Total  =

LINGUAL POSTERIOR X-BITE 

1 pt. per tooth  Total  =  

BUCCAL POSTERIOR X-BITE 

2 pts. Per tooth  Total  = 

CEPHALOMETRICS       (See Instructions) 

ANB ≥ 6˚ or ≤ -2˚   = 4 pts. 

    Each degree < -2˚             x 1 pt. =                  

    Each degree > 6˚              x 1 pt. =                  

SN-MP 

      ≥ 38˚    = 2 pts. 

    Each degree > 38˚             x 2 pts. =                  

      ≤ 26˚    = 1 pt. 

    Each degree < 26˚             x 1 pt. =                  

1 to MP ≥ 99˚    = 1 pt. 

    Each degree > 99˚              x 1 pt. =                  

   Total  = 

OTHER     (See Instructions) 

Supernumerary teeth   x 1 pt. =   
Ankylosis of perm. Teeth   x 2 pts. =   
Anomalous morphology   x 2 pts. =   
Impaction (except 3rd molars)    x 2 pts. =   

Midline discrepancy (≥ 3mm)  @ 2 pts. =   

Missing teeth (except 3rd molars)   x 1 pt. =   
Missing teeth, congenital   x 2 pts. =   
Spacing (4 or more, per arch)    x 2 pts. =   

Spacing (Mx cent. diastema ≥2mm)  @ 2 pts. =   
Tooth transposition   x 2 pts. =   
Skeletal asymmetry (nonsurgical tx) @ 3 pts. =   
Addl. treatment complexities   x 2 pts. =   

Identify: 

   Total  =

23

5

5

0

0

2

0

0

0

6

5

2

additional

2 2

1

2
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Cast-Radiograph Evaluation

Total Score:

 

 

1

1

 

 

Alignment/Rotations

Marginal Ridges

Buccolingual Inclination

Overjet

Occlusal Contacts

Occlusal Relationships

Interproximal Contacts

INSTRUCTIONS: Place score beside each deficient tooth and enter total score for each parameter 
 in the white box. Mark extracted teeth with “X”. Second molars should be in occlusion. 

27

Total Score:

Case # Patient 
 

 

 

 

1
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����� Alignment/Rotations

      Marginal Ridges

 Buccolingual Inclination

Overjet

Occlusal Contacts

Occlusal Relationships

Interproximal Contacts

INSTRUCTIONS:  Place score beside each deficient tooth and enter total score for each parameter
 in the white box. Mark extracted teeth with “X”. Second molars should be in occlusion.

IBOI Cast-Radiograph Evaluation

Root Angulation

Lingual Surface

2

7

6

8

1

2

0

1

1

1

1

1 1

1

1

1 1

1 1 1 1

1

21 1

1 1

1

1 1
1

1 1
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0

IBOI Pink & White Esthetic Score

Total Score = 

1. Pink Esthetic Score

1. M & D Papillae 0 1 2

2. Keratinized Gingiva 0 1 2

3. Curvature of Gingival Margin 0 1 2

4. Level of Gingival Margin 0 1 2

5. Root Convexity ( Torque ) 0 1 2

6. Scar Formation 0 1 2

12

Total =

3

2. White Esthetic Score (for Micro-esthetic)

1. Midline 0 1 2

2. Incisor Curve 0 1 2

3. Axial Inclination (5°, 8°, 10°) 0 1 2

4. Contact Area (50%, 40%, 30%) 0 1 2

5. Tooth Proportion 0 1 2

6. Tooth to Tooth Proportion 0 1 2

Total = 

5 4

4

1 2

3

5

1

2

34 6

12 3
4

5
6

1. M & D Papillae 0 1 2

2. Keratinized Gingiva 0 1 2

3. Curvature of Gingival Margin 0 1 2

4. Level of Gingival Margin 0 1 2

5. Root Convexity ( Torque ) 0 1 2

6. Scar Formation 0 1 2

1. Midline 0 1 2

2. Incisor Curve 0 1 2

3. Axial Inclination (5°, 8°, 10°) 0 1 2

4. Contact Area (50%, 40%, 30%) 0 1 2

5. Tooth Proportion 0 1 2

6. Tooth to Tooth Proportion 0 1 2

3

0

3
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