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JDO 66 CASE REPORT

Non-Extraction Treatment for Excessive Overjet and 
Deep Bite with Aligners and IZC Screws  

Abstract 
Introduction: A 15-year-11-month-old female presented with chief complaints of protrusion and a severe deep bite. 

Diagnosis: Cephalometric analysis revealed a skeletal Class I relationship (SNA, 87˚; SNB, 84˚; ANB, 3˚), reduced facial convexity 
(-10˚), as well as proclined upper and lower incisors. An intraoral assessment revealed canine Class II malocclusion with an 
8mm overjet and an impinged deep bite. There were slight generalized spaces in the upper anterior dentition, and the 
Discrepancy Index (DI) was 35. 

Treatment: The treatment plan was a non-extraction treatment using Invisalign® clear aligner therapy anchored with 
infrazygomatic crest (IZC) bone screws bilaterally. Class II elastics were used during the treatment to correct the relative 
position between the upper and lower arches. The active treatment time was 25 months with 3 refinements to effectuate the 
final result. 

Results: Improved dentofacial esthetics and a better occlusal function were achieved after treatment. The Cast-Radiograph 
Evaluation (CRE) was 12, and Pink and White esthetics score was 4. No significant root resorption nor periodontal problems 
were noted. The patient was well satisfied with the final outcome. 

Conclusions: With Chang’s extraction decision table, a feasible treatment plan was completed with a pleasant result. In 
retrospect, the treatment time could have been decreased by adding virtual anterior bite ramps, which would reduce the bite-
block effect. Overcorrection of intrusion for the lower anterior teeth was applied since, along with canine rotation, it is one of 
the most inaccurate movements in ClinCheck®. Rearranging the sequence of tooth movements by intruding the lower anterior 
teeth before retracting the upper arch may also improve this issue. (J Digital Orthod 2022;66:28-42) 

Key words: 
Excessive overjet, deep bite, clear aligner treatment, Invisalign®, IZC screws, anchorage

Introduction 

The dental nomenclature for this case report is a 
modified Palmer notation with four 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.

Patients who seek orthodontic treatment are often 
motivated by esthetic issues. Therefore, clear aligner is 
often an attractive option for patients not only for easier 
oral hygiene maintenance but also for its esthetics 
during treatment. Clear aligner treatment was initially 
introduced to treat mild orthodontic cases;1 however, 

several complex cases which were treated with 
Invisalign® appliances and achieved satisfactory results 
were recently reported.2 One of the most common side 
effects when treating with aligners is the bite-block 
effect. The thickness of the aligners may cause intrusion 
of the posterior teeth and induce deepening of the 
overbite. As a consequence, deep bite cases treated 
with aligners are seldom reported,3 even less so if the 
case is complicated by excessive overjet. This special 
case report, which documents a patient with an 8mm 
overjet and deep bite treated with aligners and the aid 
of infrazygomatic crest (IZC) screws within 25 months, 
however, supports the feasibility and effectiveness of 
aligners in excessive overjet and deep bite cases.
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◼Fig. 1: Pre-treatment facial and intraoral photographs in Co

Diagnosis and Etiology 

A 15-year-11-month-old female presented with chief 
complaints of protrusive lips and a deep bite (Fig. 1). 
The patient had no significant medical or dental 
history, and oral hygiene was acceptable. A 

radiographic examination was performed with a 
panoramic radiograph, lateral cephalometric film, 
and a temporomandibular joint (TMJ) series (Figs. 
3-5). The panoramic radiograph showed three 
unerupted third molars with no pathological 
symptoms. The cephalometric analysis revealed 
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proclined upper and lower incisors with a low 
mandibular angle, and a skeletal Class I with 
protruded maxilla and normal mandible (Table 1). 
After facial evaluation, a convex profile, as well as 
acceptable upper and lower lips to the E-line were 
noted. The intraoral examination showed an 8mm 
overjet and deep bite, along with dental canine 
Class II and molar end-on Class II relationships on 
the right, but Class I relationships on the left side. 
The maxillary dental midline was 1mm to the left of 
the facial midline, and the mandibular and 
maxillary dental midline were coincident. The TMJ 
radiographs (Fig. 5) showed symmetrical condylar 
morphology with no signs or symptoms of 
temporomandibular dysfunction ( TMD). The 
American Board of Orthodontics (ABO) Discrepancy 
Index (DI) was 35 points,4 as shown in Worksheet 1 
at the end of this report.

Treatment Objectives 

The treatment objectives were to:

1. Correct an 8mm overjet and deepbite.

2. Achieve Class I canine and molar relationships.

3. Correct the midline discrepancy.

Treatment Plan 

The main goal of this Invisalign® aligner treatment 
was correction of the lip protrusion and deep bite 
(Fig. 1). A non-extraction treatment approach was 
proposed: upper arch retraction of 2mm, 
interproximal reduction (IPR) to relieve the anterior 
protrusion, and Class II elastic mechanics. 

◼Fig. 3: Pre-treatment panoramic radiograph

◼Fig. 4: Pre-treatment cephalometric radiograph
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◼Fig. 2: Anterior crossbite at the anterior dentition
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OrthoBoneScrews® (OBSs) (iNewton dental, Inc., 
Hsinchu City, Taiwan) anchorage on the upper arch 
was also scheduled in order to enhance the force for 
upper arch retraction.

Treatment Alternatives 

Lefort I orthognathic surgery with bilateral sagittal 
split  osteotomy  (BSSO) was the surgical treatment 
option for the patient since she had an 8mm overjet. 
Extraction of the upper first premolars would also be 
one of the treatment options to solve the overjet 
problem. However, space closure is sometimes 
challenging for Invisalign® and may cause side 
effects such as bowing effect. In this case, the 
retromolar space could be sufficient for retracting 
the maxillary arch to correct the overjet. The patient 
in the end declined both surgery and extractions, 
taking into consideration the higher risk of 
complications and psychological stress.

Treatment Progress 

iTero Element® intraoral scans (Align Technology, Inc., 
San Jose, CA, USA) were performed to provide a 3D 
dataset. The ClinCheck® system (Align Technology, 
Inc., San Jose, CA, USA) was used to plan a reasonable 
biomechanical design and simulate the outcome. 
Oral hygiene and aligner fitness were evaluated at 
monthly intervals. 

An initial set of 60 aligners was planned, and the  
aligner duration was set for 10 days each. The patient 
was instructed to wear the appliances at least 20 
hours a day with the aid of chewing a Chewie.

◼Fig. 5 : 
Pre-treatment TMJ transcranial radiographs show the right (R) 
and left (L) sides in the rest and open positions. The mandibular 
condyles are outlined in red. Note the mandibular condyle heads 
are quite symmetrical.
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CEPHALOMETRIC SUMMARY
SKELETAL ANALYSIS

PRE-TX POST-TX DIFF.

SNA˚ (82˚) 87˚ 86˚ 1˚
SNB˚ (80˚) 84˚ 83˚ 1˚
ANB˚ (2˚) 3˚ 3˚ 0
SN-MP˚ (32˚) 24˚ 24˚ 0
FMA˚ (25˚) 17˚ 17˚ 0
DENTAL ANALYSIS
U1 TO NA mm (4mm) 11 6 5

U1 TO SN˚ (104˚) 130˚ 108˚ 22˚

L1 TO NB mm (4mm) 8 6 2

L1 TO MP˚ (90˚) 112˚ 104˚ 8˚
FACIAL ANALYSIS
E-LINE UL (-1mm) -1 -1 0

E-LINE LL (0mm) 2 0 2

%FH: Na-ANS-Gn (53%) 46% 52% 6%

Convexity:G-Sn-Pg’ (13˚) 10˚ 9˚ 1˚

◼Table 1: Cephalometric summary
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The selected attachments required for optimal tooth 
movement were (Fig. 6): 

• Optimized attachments: UR2-UR5, UL2-UL5, LL3-
LL5, as well as LR3-LR5

• Horizontal rectangular attachments: UR6, UR7, UL6, 
UL7, LL6, and LR7

Attachments were installed during the first visit and 
aligners #1-4 were delivered to the patient with 
instructions to progress with the next aligner every 
10 days. The objectives for the first set of aligners 
were to: 1. retract the maxillary arch, 2. achieve 
normal overbite, and 3. reach ideal occlusion.

In the 4th month of treatment (19th aligners), buttons 
were positioned on LR6, and LL6 and Class II elastics 
(Kangaroo, 3/16-in, 4.5-oz) were introduced 
bilaterally from the upper canines to the lower first 
molars (Fig. 7).

In the 6th month of treatment (26th aligners), IZC 
screws were placed (Fig. 7). During the same visit, 

elastics (Chipmunk, 1/8-in, 3.5-oz) were hooked 
bilaterally from the upper canines to the IZC screws. 

After the first set of aligners, the overjet was reduced 
from 8 to 6mm. Refinement was undertaken in order 
to continue decreasing the discrepancy between the 
maxilla and mandible (Fig. 8). The first refinement 
involving 20 additional aligners commenced with 
the additional attachments: 

• Optimized attachments: UL7 and LR7 

Three more refinements were processed aiming to 
achieve a normal overjet and overbite with ideal arch 
alignment (Table 2). IPR was performed between the 
upper incisors to provide spaces for anterior teeth 
retraction. Intrusion for lower anterior teeth was 
designed for overbite correction.

Results Achieved 

The facial esthetics, gummy smile, and intermaxillary 
occlusion were significantly improved after 25 
months of active treatment (Fig. 9). The upper and 

◼Fig. 6: Initial treatment phase: Invisalign® treatment sheet; smartForce® features (optimized attachments) of the Invisalign
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lower midlines were coincident with the facial 
midline. The canine relationships were corrected 
from Class II to Class I. The molar relationship was 
corrected from end-on Class II to Class I on the right 
side and remained Class I on the left side. The 
superimposed cephalometric tracings illustrated that 
the mandible rotated clockwise. The upper and lower 
lips were both retracted along with the anterior 
segments. The overbite and overjet were finished 

within a normal range. The mandibular plane angle 
(SN-MP) was well-maintained (Table 1). The Cast-
Radiograph Evaluation (CRE) score was 12 points, as 
shown in the supplementary Worksheet 2.5 The Pink 
and White dental esthetic score was 4 points 
(Worksheet 3).6 The patient was very pleased with 
the final result. Four sets of aligners over 25 months 
produced a final result that was close to the original 
3D ClinCheck® projection. 

◼Fig. 7:  
Intraoral photographs in the 9th month. In the 4th month, buttons were placed, and Class II elastics (Kangaroo, 3/16-in, 4.5-oz) were 
introduced bilaterally from the upper canines to the lower first molars. In the 6th month, IZC screws were placed and elastics (Chipmunk, 1/8-
in, 3.5-oz) were hooked bilaterally from the upper canines to the IZC screws.

◼Table 2: Timeline for overjet changes, assisted appliances and refinements processed during treatment progress.
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Retention 

After 25 months of treatment, all al igner 
attachments were removed. In order to prevent the 
relapse of anterior protrusion, a fixed retainer was 
placed from canine to canine on the upper arch 
(Fig. 9). Two ESSIX® (Dentsply Sirona, Harrisburg, PA) 
overlay retainers were provided to retain the leveling 
and alignment of the dentition. The patient was 
instructed to use the overlay retainers full time for the 
first month and only while sleeping thereafter.

Discussion 

The etiology for large overjet may be the overuse of 
pacifiers or thumb sucking during childhood. Excessive 
overjets can enhance the risk of suffering traumatic 

dental injuries.7 Furthermore, excessive overjets may 
entail unattractive appearances which may indirectly 
affect psychological development due to social 
pressure. Therefore, it is often recommended for patients 
to rectify this issue early to avoid possible dental 
damage or mental stress.

Extraction and orthognathic surgery were often 
introduced to patients with excessive overjets.8 
However, a thorough evaluation should be considered 
instead of jumping into conclusions. In this case, 
although the patient had an 8mm overjet, her upper lip 
was not protruded normally. On the contrary, she had a 
low mandibular plane angle with a retrusive lower lip. 
Chang’s extraction decision table (Table 3) was used to 
assess the necessity for extractions. For this case, three 
factors favoring a non-extraction treatment were the 

◼Fig. 8 : 
Differences between predicted and achieved tooth movement (DPATM) after first set of aligners in the 14th month. It was discovered that the 
result did not meet the predicted movement. Overjet and overbite correction was inadequate. In the second refinement, IPR was scheduled to 
acquire more spaces for anterior teeth retraction.

Predicted movement Predicted movement Predicted movement

Achieved movement Achieved movement Achieved movement
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◼Fig. 9: Posttreatment facial and intraoral photographs

low mandibular plane angle, deep bite, and the 
absence of crowding. In addition, the patient requested 
to avoid extractions and surgery, thus the feasible 
option was to apply extra-alveolar IZC bone screws to 
retract the whole maxillary arch.9

Aligners are suitable for retracting maxillary molars 
when a 2 to 3mm distalization is required to obtain a 
Class I relationship in selected end-to-end Class II adult 
patients.10 However, after the first set of aligners, there 

were significant differences between predicted and 
achieved movements in this case (Fig. 8). The 
scheduled plan for upper molar distalization, which 
was to reduce the overjet to 1mm and correct the 
overbite, was not achieved. The overjet was decreased 
from 8 to 6mm, and the overbite was even deeper due 
to nearly no intrusion on the lower anterior teeth. There 
was only a slight inclination change on the upper 
incisors, which were more retroclined, and the lower 
incisors were more proclined instead. These 
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◼Table 3: Chang’s Extraction Decision Table

0

◼Fig.10: 
Superimposed cephalometric tracings (pre-treatment: blue; posttreatment: red) indicate that the molar relationship ended in Class I with 
mandible clockwise rotation. The superimpositions on the right document clockwise rotation of the occlusal plane associated with the 
retroclination of the upper incisors. 
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circumstances may be due to the bite-block effect, 
which is a common side effect in aligner treatment 
owing to the 0.38mm thickness that each aligner 
provides between posterior teeth during the whole 
treatment. Unanticipated intrusion of the molars 
would cause the incisors to appear extruded after 
superimposition (Fig. 10), causing difficulties especially 
for deep bite cases.11 Lack of intrusion of the lower 
anterior teeth may limit the upper anterior 
retraction, as well as molar distalization since the 
bite was impinged.

Hence, with the intention of achieving an acceptable 
overjet and overbite, IZC screws were inserted to 
enhance the force of maxillary retraction. 
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◼Fig. 11: Posttreatment panoramic radiograph

◼Fig. 12: Posttreatment cephalometric radiograph

Furthermore, Class II elastics were also applied 
bilaterally, the buttons were placed on the lower first 
molars, providing an extrusion force to counteract the 
intrusion caused by the bite-block effect. Three 
refinements were also delivered to adjust the dental 
alignment, and eventually the patient reached a 
pleasant result with which she was fully satisfied.11

In hindsight, anterior virtual bite ramps, which Align 
Technology recently developed, could be additionally 
applied to prevent deepening the overbite, which 
may help decrease the discrepancy between 
predicted and achieved results.3 In addition, 
overcorrection of the lower anterior teeth intrusion 
could be considered since the achieved amount was 
often inaccurate from the predicted movement.11 The 
teeth movement sequence could also be rearranged 
by scheduling intrusion of the lower anterior teeth first 
before retracting the upper arch to avoid possible 
obstructions.

Conclusions 

This excessive overjet and deep bite case was 
treated to a pleasant result in 25 months without 
orthognathic surgery nor extraction. With Chang’s 
extraction decision table (Table 3), a feasible 
treatment plan was completed with a pleasant 
outcome. In retrospect, the treatment time could 
have been decreased by adding virtual anterior 
bite ramps, overcorrecting the lower anterior teeth 
intrusion, or rearranging the sequence of teeth 
movement by intruding the lower anterior teeth 
first and then retracting the maxillary arch. 
However, further research is required to minimize 
the treatment duration and optimize the aligner 
treatment design.

References 

1. Phan X, Ling PH. Clinical limitations of Invisalign. J 
Can Dent Assoc 2007;73:263-266. 

2. Guarneri MP, Oliverio T, Silvestre I, Lombardo L, 
Siciliani G. Open bite treatment using clear aligners. 
Angle Orthod 2013;83:913-919. 



Z

JDO 66 CASE REPORT

38

◼Fig. 13: 
Treatment progression from the right buccal view for 23 months (M). In the 6th month (6M), IZC screws were placed with elastics (Chipmunk, 
1/8-in, 3.5-oz) hooked bilaterally to retract the maxillary arch.

◼Fig. 14: 
Treatment progression from the frontal view for 23 months (M). First set of aligners was finished in the 14th month (14M) but further overbite 
correction was required. Refinements in the following months gradually achieve ideal occlusion.
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◼Fig. 15: 
Treatment progression from the left buccal view for 23 months (M). The curve of Spee was progressively flattened during the 
treatment process.
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TOTAL D.I. SCORE 
OVREJET 
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  =

additional

Discrepancy Index Worksheet

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  =

35

4

2

0

0

0

2

0

0

21 21

25

2

2
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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. 

Cast-Radiograph Evaluation

Total Score:

 

 

1
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Alignment/Rotations

Marginal Ridges

Buccolingual Inclination

Overjet

Occlusal Contacts

Occlusal Relationships

Interproximal Contacts
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Total Score:
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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
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0
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IBOI Pink & White Esthetic Score

4Total Score = 
1. Pink Esthetic Score

2. White Esthetic Score (for Micro-esthetic)

4

1 2

3

5

1

2

34 6

Total =

Total = 

1

3

12 3
4

5
6
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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. 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

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
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