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Deep bite malocclusion correction
with SmartForce Aligner Activation in three
adolescent patients
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Abstract

Background Deep bite is a common malocclusion characterized by reclining upper front teeth in adolescents and
adults. Few studies using Clear Aligners (CA) have successfully corrected severe deep bites. The therapeutic failure was
caused by the natural biting force of the patients. Align Technology® (Santa Clara, CA) introduced a specific protocol
for Deep Bite correction based on SmartForce Aligner Activation. Specific regions of CA are designed to realize
strategic contact areas between CA and the dental element to maximize the predictability of treatment. This study
aims to investigate the skeletal and dentoalveolar effects of the SmartForce Aligner Activation Invisalign® G8 protocol
in three adolescent patients (two females and one male, aged 11 to 14 years) with severe deep bites.

Case presentation For each patient, intraoral and extraoral photographs, orthopantomographies, and
teleradiographies were compared before and after orthodontic therapy using CA and SmartForce Aligner Activation.
After two phases using CA, worn 20/22 hours daily, all patients reached a bilateral molar and canine Class | and
flattened Spee curves. Post-treatment lateral teleradiographies showed skeletal, dental, and aesthetic improvements.
Moreover, new photographs were collected with a one-year follow-up to appreciate the stability of the results.

Conclusions Based on these findings, the SmartForce Aligner Activation protocol may be successful in the
orthodontic management of deep bite growing patients.

Keywords Deep bite, Clear Aligners, Growing patients, Orthodontics, Interceptive treatment

Background

Deep bite is a common malocclusion in adolescents and
adults. It is characterized by reclining upper front teeth
(tilted toward the roof of the mouth), which causes oral
and aesthetic problems. Clear Aligners (CA) can treat
deep bite malocclusion, but few studies have successfully
corrected severe deep bites.
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protocol to solve deep bite malocclusion [1]. This treat-
ment is characterized by specific features:

1) SmartForce pressure areas to obtain a direct
intrusion on the long axis of anterior teeth.

2) Optimized attachments on bicuspids to serve as
anchorage.

3) Precision bite ramps up to 3 mm in depth to allow
posterior disocclusion and take advantage of biting
forces during intrusion of incisors. Moreover, the
bite ramps maintain anterior contact throughout the
treatment [2-5].

The resolution of increased overbite with CA was pre-
viously evaluated by Khosravi et al. [6]. A bite opening
of 1.5 mm median in the deep bite group was reported
but mandibular incisor proclination was the primary
bite opening mechanism. Still, this study was completed
before the introduction of G5.

In 2021, the effects of the Invisalign G5 protocol were
compared with the fixed appliance by Moshiri et al.
Both systems resulted effective in opening deep bites at
dentoalveolar and skeletal levels, showing more skeletal
changes in patients treated with fixed appliances. In 2021,
the G8 protocol with the new SmartForce Aligner Acti-
vation was introduced by Align Technology® to improve
the predictability of the results in deep bite cases. Spe-
cific regions of CA are designed to provide optimal forces
on teeth to guarantee the planned location, direction,
and intensity of orthodontic forces. SmartForce Aligner
Activation and SmartForce Features can realize a strate-
gic contact area between CA and the dental element to
maximize the predictability of treatment.

Invisalign G8 protocol’s improved the predictability of
the treatment through four improvements [1]:

-on the lower lateral incisors it was placed the new
G8 domed-shaped optimized attachment for the
lower lateral incisor to give anchorage during their
intrusion and prevent the aligner liftoff, this feature
is triggered by the software when the prescribed
intrusion is greater than 1 mm for either the adjacent
canine or central incisor.

-Invisalign G8 helps to overcorrect the incisors
intrusion on initial set up to flatten Curve of Spee.
The software makes automatically this activaction.
-automatic placement of precision bite ramps for
lower incisor intrusion when lower intrusion is
greater than 1,5 mm in deep-bite cases.

-balanced anterior en masse intrusion. With
Invisalign G8, en-masse intrusion is calibrated
individually per tooth to provide optimal forces for
teeth starting at different vertical positions.
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Due to the lack of studies, this case series aimed to inves-
tigate the skeletal and dentoalveolar effects of the Smart-
Force Aligner Activation Invisalign® G8 protocol in three
adolescent patients with severe deep bites.

Case presentation

Subjects’ selection

The patients were three Caucasian patients with a gen-
eral medical history negative for illness and allergy. They
had not received any previous orthodontic treatment. On
clinical examination, the patients showed deep bite mal-
occlusion with an average of 4 mm.

Case 1

The patient was a 14-year-old Caucasian. Facial photo-
graphs showed a convex profile because the lower lip of
patient was 2 mm behind the Esthetic line of Ricketts [7]
(a line drawn from the tip of the nose to the tip of the
chin) instead of 1 mm along with with a hypo-divergent
growth pattern and a reduced length of the lower third of
the face (Fig. 1).

At intraoral evaluation, the patients showed a strong
contact of the mandibular incisors on the palatal mucosa
and a deep curve of Spee. Moreover, photographs showed
bilateral molar and canine Angle Class II and upper and
lower crowding.

Orthopantomography showed a permanent dentition
without tooth anomalies. The analysis of virtual mod-
els of the arches showed a narrow upper arch. The pre-
treatment cephalometric analysis, according to Bjork,
showed a skeletal Class II relationship (ANB 8°, Wits
6,5 mm). Referring to the anterior cranial base (SN plane:
Sella-Nasion), the patient presented a retruded mandible
(SNB 74°), along with a reduction of the angle (FMA)
between the mandibular plane (ML) and Frankfort’s
plane (FH) at the beginning of treatment (FMA=19°).
The overbite was increased at the beginning of treatment
(OB =7 mm) with retruded upper incisor (Sup/SN=_81°)
and forward inclination of the lower incisor (IMPA =97°).
The overjet (O] =2 mm) was customary at the beginning
of treatment Fig. 1. According to the cervical vertebral
maturation method [8], the patient was in a post-puber-
tal phase (CS5). Treatment goals included improving the
soft tissue profile and basal bone relationship through an
increase of the mandibular third of the face and a sagit-
tal advancement of the mandible. Correcting Spee’s curve
and deep bite and curve involved managing the occlusal
plane through the intrusion of mandibular incisors and
extrusion of molars.

Treatment alternatives

The first treatment option was the extraction of the first
upper premolars, but this choice could flatten the pro-
file. The second option was upper distalization because
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Fig. 1 Pre-treatment intraoral and extraoral photographs and radiographic examination

the upper third molars were absent. Another option of
treatment was MA (mandibular advancement feature),
but this according to the authors was not the best option
for the gravity of malocclusion. Due to severe deep bite
the author preferred focused on vertical posterior adjust-
ment to increase vertical posterior dimension giving a
correct direction of growth. The major focus was the
reduced posterior vertical dimension and in a minor way
a sagittal discrepancy that requires starting with MA.
Moreover, MA requires more therapy time since it needs
a long initial time to eliminate occlusal interference to
promote in a second phase mandibular advancement or

better initial arch posterior conditions to start with MA,
as a matter of fact MA’s precision wings prevent molar’s
rotation greater than 20 degree as well as their expansion.

Treatment objectives and treatment plan

Upper and mandibular arch digital impressions and bite
registration were taken with an iTero Element intra-
oral scanner. An Invisalign® “Comprehensive” package
was chosen, as it allowed to ask for a multi-phase treat-
ment. The patient wore aligners at least 20/22 hours
daily, except for meals and brushing teeth. The patient
was motivated to maintain good oral hygiene. The first
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phase of treatment was performed in the permanent
dentition:precision cuts for Class II elastics and horizon-
tal rectangular attachments were placed over mandibu-
lar first molars to guarantee the anchorage. Horizontal
rectangular attachments were also placed on the second
mandibular right bicuspid and left mandibular canine to
enhance the anchorage using elastics. A vertical tradi-
tional attachment was placed on the second mandibular
left bicuspid to allow the derotation. Optimized attach-
ments were placed on the lateral mandibular incisors, the
first right and left premolars, and the first left premolar
to improve the flattening the curve of Spee and the den-
tal arch espansion. The intrusion of incisors and second
molars was planned with the extrusion of second pre-
molars and first molars to level the curve of Spee and
increase the posterior vertical dimension. Optimized
attachments on the maxillary arch were placed on the
first, second premolars, and first molar to increase the
predictability of extrusion and levelling the curve of Spee.
An anterior extrusion was planned using traditional bite
ramps and power ridges. Power ridge are small ridges
placed on the aligners surface which applying a gentle
pressure on the aligner surface makes incisors proclina-
tion more predictable [9].Achieved this objective in the
first phase they were not included in the second phase
on central incisors to provide their proclination. Like the
lower arch, molar extrusion was intended to increase the
posterior vertical dimension. Precision cuts were put on
maxillary canines for Class II elastics to promote man-
dibular advancement. Class II elastics (3 M Unitek) 3 mm
x128 gr (medium force) worn 20-22 h/day. Figure 2.

Treatment progress

The first phase finished after six months of therapy and
involved 26 aligners with weekly changes. The second
phase was of 23 aligners was performed when the patient
was 14.8 years old. A 7-day aligner change protocol was
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adopted. The second phase of treatment involved the
same attachments as the first phase, with a new rect-
angular horizontal attachment on the first right maxil-
lary premolar. Class II elastics were used like the first
phase, but cuts for buttons replaced the precision cuts on
mandibular first molars. During the first phase of treat-
ment it were placed precision cuts-out on the mandibu-
lar first molar to promote mandibular advancement, in
the second phase precision cuts-out were replaced by a
button cut-out to have a more dental effect such as man-
dibular molar extrusion and increase in posterior verti-
cal dimension to open the bite. At the same time on the
first upper premolar in phase I it was put an optimized
attachment for expansion and rotation, in second phase
it was replaced by rectangular attachment for its extru-
sion. She wore aligners 20/22 hours a day in the first
phase. The treatment plan was the same as the first
phase. Smart Aligners Activation was managed according
to G8 protocol, with precision bite ramps on central and
lateral incisors to improve anterior intrusion and poste-
rior extrusion. Smart Aligner Activation was performed
on mandibular central and lateral incisors and canines.
In contrast, in the upper arch, it was applied on central
and lateral incisors, first and second premolars, and first
molars. Figure 3.

Results
A clinical examination showed at the end of the second
set of aligners:

-Molar and canine Class I on the right and left sides.
-Anterior upper and lower intrusion, along with
proper incisor inclination and correct overjet and
overbite;.

-Spee curve flattened (using the Clincheck’s grid tool,
it was possible to add a add a quantitative analysis of
the Spee curve flattening comparing data before and

Fig. 2 Treatment plan, phase |
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Fig. 3 Treatment plan, phase I

Table 1 Cephalometric values in case |

Values Pre-treatment Post-treatment Mean SD
SNA(degrees) 82 81 81,5 3,7
SNB(degrees) 74 743 74,15 38
ANB(degrees) 8 6,7 7,35 1,8
FMA(degrees) 19 21 20 4

U1/SN (degrees) 81 89 85 6,6
IMPA(degree) 97 103 100 3,5
Wits (mm) 6,5 3 4,7 1,7
Overjet (mm) 2 3 2,5 2

Overbite (mm) 7 4 55 55

Legend: SNA, Sella-Nasion-Subspinale Angle (S: Sella; N:Nasion; A:subspinale
point); SNB, Sella-Nasion-Supramentale Angle (S: Sella; N:Nasion;
B:supramentale point); ANB, Subspinale- Nasion-Supramentale Angle; FMA,
Frankfort Mandibular Plane Angle; U1- SN, Upper Incisor to Sella-Nasion Angle;
IMPA, Incisor Mandibular Plane Angle; Wits, Wits Appraisal; Overjet, horizontal
overlap of the incisors; Overbite, vertical overlap of the incisors

after treatment): Start of treatment. 2,5 mm, end of
treatment 0,20 mm.

-Increase of vertical dimension through anterior
intrusion and posterior extrusion of molars and
premolars.

Follow-up orthopantomography showed good root
parallelism without any sign of apical root resorption
or bone resorption.

Post-treatment lateral teleradiography showed skeletal,
dental, and aesthetic changes (Table 1; Fig. 4).
-Skeletal outcomes: cephalometric analysis,
according to Bjork, showed a skeletal Class II
relationship (ANB 6,7°, Wits:3 mm). Referring to the
anterior cranial base (SN plane: Sella-Nasion), there
was a slight mandibular advancement (SNB =74,3°)
and vertical position of the mandible with an
increase of the angle (FMA) between the mandibular
plane (ML) and Frankfort’s plane (FH) at the end of
treatment (FMA =21°).

-Dental outcomes: the inclination of upper
incisors increased at the end of treatment (Sup/
SN =89°) with a flat curve of Spee and properly

overjet (O] =3 mm) and overbite (OB =4 mm). The
inclination of mandibular incisors increased at the
end of treatment (IMPA = 103°) with an increased
inclination of the upper incisor (Sup/SN =89°).
-Aesthetic outcomes: the soft tissue changes involved
a straight profile with the jaws proportionately
positioned in the sagittal plane. On a frontal view,

it was observed an increase in the anterior vertical
dimension and an ideal smile arc.

Post-treatment lateral teleradiography showed a signifi-
cant improvement in the sagittal bone relationship, an
increase in the vertical dimension, and a correct inclina-
tion of upper and mandibular incisors. A good propor-
tion of the upper and mandibular arch width and shape
and a flat Spee curve were achieved. The Spee curve flat-
tening was achieved through posterior extrusion and
anterior intrusion enhanced by the Invisalign® G8 Smart-
force Aligner Activation. Functional and esthetic out-
comes were stable at one-year follow-up (Fig. 5).

Case 2

The patient was a 12-year-old Caucasian female. Facial
photographs showed a convex profile because the lower
lip of patient was 2 mm behind the Esthetic line of Rick-
etts [7] (a line drawn from the tip of the nose to the tip
of the chin) instead of 1 mm along with a hypo-divergent
growth pattern and a reduced length of the lower third of
the face (Fig. 6). Intraoral photographs showed increased
overbite with a deep curve of Spee, a strong contact of
the mandibular incisors on the palatal mucosa, and upper
and lower crowding. The upper right lateral incisor was
extruded with a negative inclination. Moreover, photo-
graphs showed bilateral molar and canine Angle Class L.
The orthopantomography revealed a permanent denti-
tion without tooth anomalies. The pre-treatment cepha-
lometric analysis, according to Bjork, showed a skeletal
Class I relationship (ANB 2°, Wits: -1 mm). Referring
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Fig. 4 Post-treatment intraoral and extraoral photographs, and radiographic examination
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Fig.5 One-year follow-up and superimposition of dental arches before and after orthodontic therapy
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Fig. 6 Pre-treatment intraoral and extraoral photographs, and radiographic examination

to the anterior cranial base (SN plane: Sella-Nasion), with the normal position of the upper incisor (Sup/
the patient presented an average position of the man- SN=105°) and normal inclination of the lower incisor
dible (SNB 78°), with a normal angle (FMA) between (IMPA=87°) (Fig. 6). At the same time, the overjet was
the mandibular plane (ML) and Frankfort’s plane (FH) normal (OJ=2 mm). According to the cervical vertebral
at the beginning of treatment (FMA =23°). The overbite = maturation method [1], the patient was in a pre-pubertal
was increased at the beginning of treatment (OB=5 mm) phase (CS2). Treatment goals included correcting Spee’s
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curve and deep bite and curve and managing the occlusal
plane through the intrusion of mandibular incisors and
extrusion of molars and premolars. (Fig. 6).

Treatment plan

Upper and mandibular arch digital impressions and bite
registration were taken with an iTero Element intra-
oral scanner. An Invisalign® “Comprehensive” package
was chosen, as it allowed to ask for a multi-phase treat-
ment. The patient wore aligners at least 20/22 hours daily,
except for meals and brushing teeth. The patient was
motivated to maintain good oral hygiene. The first phase
of treatment was performed in the permanent dentition:
optimized attachments, to increase the predictability of
the dental extrusion, were placed on the upper and lower
canines, as well as on the lower right first premolar and
the upper left first premolar. The intrusion of mandibu-
lar incisors and the extrusion of second premolars and
first molars were planned to level the curve of Spee. The
Invisalign® G8 SmartForce Aligner Activation was man-
aged to improve anterior intrusion and posterior extru-
sion (Fig. 7).

An anterior intrusion was planned using precision bite
ramps. The lower arch, molar, and premolar extrusions
were intended to increase the posterior vertical dimen-
sion. The first phase finished after five months of therapy
with 19 aligners and weekly changes. The second phase
was of 20 aligners scheduled when the patient was 13.5
years old. A 7-day aligner change protocol was adopted.
The second phase of treatment involved the same attach-
ments of the first phase, with power ridges on central
mandibular incisors till the ninth aligner. Power ridge are
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small ridges placed on the aligners surface which apply-
ing a gentle pressure on the aligner surface makes inci-
sors proclination more predictable [9]. She wore aligners
20/22 hours a day in the first phase. The treatment plan
was the same as the first phase. To improve anterior
intrusion and posterior extrusion, the Invisalign ° G8
SmartForce Aligner Activation was performed on man-
dibular central and lateral incisors (Fig. 8).

Results
At the end of the second set of aligners, clinical examina-
tion showed:

-Molar and canine Class I on right and left sides.
-Anterior upper and lower intrusion.

-Correct overjet and overbite.

-Spee curve flattened (using the Clincheck’s grid tool,
it was possible to add a add a quantitative analysis of
the Spee curve flattening comparing data before and
after treatment):

Start of treatment 2,5 mm, end of treatment 0,75 mm.
-Increase of vertical dimension through anterior
intrusion and posterior extrusion of molars and
premolars. Follow-up orthopantomography showed
good root parallelism without any sign of apical
root resorption or bone resorption. Post-treatment
lateral teleradiography showed skeletal, dental, and
aesthetic changes (Table 2; Fig. 9).

-Skeletal outcomes: according to Bjork, the
cephalometric analysis showed a skeletal Class I
relationship (ANB 2°, Wits: -1,5 mm). Referring
to the anterior cranial base (SN plane: Sella-

Fig. 7 Treatment plan, phase |
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Fig. 8 Treatment plan, phase Il. Post-treatment intraoral and extraoral photographs and radiographic examination

Table 2 Cephalometric values

Values Pre-treatment  Post-treatment Mean SD
SNA(degrees) 81 81 81 3,7
SNB(degrees) 78 79 78,5 38
ANB(degrees) 3 2 3,5 1,8
FMA 23 24 23,5 4
(degrees)

U1/SN (degrees) 105 106 105,5 6,6
IMPA(degree) 87 88 87,5 35
Wits (mm) -1 -1,5 -1,25 1,7
Overjet (mm) 2 3 2,5 2
Overbite (mm) 5 3 4 55

Legend: SNA, Sella-Nasion-Subspinale Angle (S: Sella; N:Nasion; A:subspinale
point); SNB, Sella-Nasion-Supramentale Angle (S: Sella; N:Nasion;
B:supramentale point); ANB, Subspinale- Nasion-Supramentale Angle; FMA,
Frankfort Mandibular Plane Angle; U1- SN, Upper Incisor to Sella-Nasion Angle;
IMPA, Incisor Mandibular Plane Angle; Wits, Wits Appraisal; Overjet, horizontal
overlap of the incisors; Overbite, vertical overlap of the incisors

Nasion), there was slight mandibular advancement
(SNB =79°) and an increase in the vertical dimension.
The angle (FMA) between the mandibular plane
(ML) and Frankfort’s plane (FH) at the end of
treatment was 24° degrees.

-Dental outcomes: the inclination of upper incisors
increased at the end of treatment (Sup/SN =106°)
with a flat curve of Spee with overjet (O] =3 mm)
and reduced overbite (OB =3 mm). The inclination
of mandibular incisors increased at the end of
treatment (IMPA = 88°) with an increased inclination
of the upper incisors (Sup/SN =106°).

-Aesthetics outcomes: the soft tissue changes
involved a straight profile with the jaws
proportionately positioned in the sagittal plane. On
a frontal view, the patient showed an increase in the
anterior vertical dimension and an ideal smile arc.

Clinical and radiological evaluations showed a signifi-
cant improvement in the sagittal bone relationship, an
increase in the vertical dimension, and a correct inclina-
tion of upper and mandibular incisors. A good propor-
tion of the upper and mandibular arch width and shape
and a flat Spee curve were achieved. The Spee curve
improvements were achieved through poster extrusion
and anterior intrusion enhanced by the Invisalign® G8
Smartforce Aligner Activation. Functional and esthetic
outcomes were stable at one-year follow-up (Fig. 10).

Case 3

The patient was an 11-year-old Caucasian male. Facial
photographs revealed a convex profile because the lower
lip of patient was 2 mm behind the Esthetic line of Rick-
etts [7] (a line drawn from the tip of the nose to the tip
of the chin) instead of 1 mm along with with a hypo-
divergent growth pattern and a reduced length of the
lower third of the face (Fig. 11). Intraoral photographs
showed increased overbite with a deep curve of Spee, a
strong contact of the mandibular incisors on the palatal
mucosa, and upper and lower crowding. Clinical evalu-
ation revealed bilateral molar and canine Angle Class II
Looking at the lateral photographs, the distance between
the inferior lip and Ricketts’s facial aesthetic line was
2 mm instead of 1 mm [7]. Moreover, the nasolabial
angle was 118 degrees instead of 112 degrees. Orthop-
antomography revealed a permanent dentition without
tooth anomalies; the analysis of virtual models of the
arches showed a narrow upper arch. (Fig. 11). The pre-
treatment cephalometric analysis, according to Bjork,
showed a skeletal Class II relationship (ANB 5°, Wits:
4 mm). Referring to the anterior cranial base (SN plane:
Sella-Nasion), the patient presented a retruded position
of the mandible (SNB 76°), with a reduced angle (FMA)
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Fig. 9 Post-treatment intraoral and extraoral photographs, and radiographic examination
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Fig. 10 One-year follow up
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Fig. 11 Pre-treatment intraoral and extraoral photographs, and radiographic examination

between the mandibular plane (ML) and Frankfort’s
plane (FH) at the beginning of treatment (FMA=19°).
The overbite was increased at the beginning of treatment
(OB =6 mm) with retruded upper incisors (Sup/SN =98°)
and forward inclination of the lower incisor (IMPA =95°)

(Table 3). At the same time, the overjet was increased
(OJ=1,5 mm). According to the cervical vertebral mat-
uration method [1], the patient was between CS3 and
CS4. Treatment goals included correcting Spee’s curve
and deep bite, managing the occlusal plane through the
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Table 3 Cephalometric values

Values Pre-treatment Post-treatment Mean SD
SNA(degrees) 82 82 82 3,7
SNB(degrees) 76 78 77 38
ANB(degrees) 6 4 5 1,8
FMA(degrees) 19 21 20 4

U1/SN (degrees) 98 101 99 6,6
IMPA(degree) 95 96 95 3,5
Wits (mm) 4 2 3 1,7
Overjet (mm) 1,5 2 1,7 2

Overbite (mm) 6 3 45 55

Legend: Sella-Nasion-Subspinale Angle (S: Sella; N:Nasion; A:subspinale point);
SNB, Sella-Nasion-Supramentale Angle (S: Sella; N:Nasion; B:supramentale
point); ANB, Subspinale- Nasion-Supramentale Angle; FMA, Frankfort
Mandibular Plane Angle; U1- SN, Upper Incisor to Sella-Nasion Angle; IMPA,
Incisor Mandibular Plane Angle; Wits, Wits Appraisal; Overjet, horizontal
overlap of the incisors; Overbite, vertical overlap of the incisors

intrusion of mandibular incisors and extrusion of molars
and premolars.

Treatment alternatives

The first treatment option was to extract the first upper
premolars, but this choice could flatten the profile. The
second option was upper distalization because of the
absence of the upper third molar. However, this could
flatten the profile similarly, so the best option was to
promote mandibular advancement by Class II elas-
tics. Another option of treatment was MA (mandibular
advancement feature), but this according to the authors
was not the best option due to gravity of malocclusion.
Due to severe deep bite the author preferred focused on
vertical posterior adjustment to increase vertical poste-
rior dimension giving a correct direction of growth. The
major focus was the reduced posterior vertical dimension
and in a minor way a sagittal discrepancy that requires
starting with MA. Moreover, MA feature, requires more
therapy time since it needs a long initial time to eliminate
occlusal interference to promote in a second phase man-
dibular advancement or better initial arch posterior con-
ditions to start with MA.

Treatment plan

Upper and mandibular arch digital impressions and bite
registration were taken with an iTero Element intra-
oral scanner. An Invisalign® “Comprehensive” package
was chosen, as it allowed to ask for a multi-phase treat-
ment. The patient wore aligners at least 20/22 hours a
day, except for meals and teeth brushing. The patient was
motivated to maintain good oral hygiene. The first phase
of treatment was performed in the permanent dentition:
optimized attachments, to increase dental expansion and
extrusion, were placed on the upper right and left second
premolars, and on the first left molar and the upper left
lateral incisor to guarantee a better root control. Tradi-
tional horizontal attachments were placed on the upper
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right first molar to improve dental extrusion and upper
left canine to allow good root control and the anchorage.
On the upper right canine, there was a conventional ver-
tical attachment to enhance the anchorage of elastics. For
the same reason, traditional horizontal attachments were
placed on the lower first molars and second left premolar.
Optimized attachments were placed on lateral lower inci-
sors, first and second right premolars, and right canine to
promote the flattening of the curve of Spee. For this rea-
son, in the mandibular arch, an intrusion of incisors and
extrusion of second premolars and first molars to level
the curve of Spee were planned anterior intrusion in the
upper arch. To improve anterior intrusion and posterior
extrusion, the Invisalign® G8 SmartForce Aligner Activa-
tion on upper incisors, first and second premolars, and
first molars in the right and left upper arch, along with
precision bite ramps in the upper arch was managed. The
aim was to increase posterior vertical dimension through
the anterior intrusion of incisors and posterior extrusion
of molars and premolars (Fig. 12). Cuts for bottoms were
put on the lower first right and left molars, with precision
cuts on the upper first right and left premolars for Class
II elastics to promote mandibular advancement. Class 11
elastics (3 M Unitek) 3 mm x128 gr (medium force) worn
20-22 h/day. The first phase finished after six months of
therapy and involved 31 aligners with weekly changes.

The second phase, 30 aligners, started when the patient
was 11.6 years old and lasted seven months. A 7-day
aligner change protocol was adopted. The second phase
of treatment involved the same attachments of the first
phase with the addition of optimized attachments on the
left lower canine and on the upper right lateral incisor
for root control movement whereas on the right upper
lateral incisor, a new optimized attachment to foster the
root control.

The patient wore aligners for 20/22 hours daily as the
first phase and class II 3mmx184 gr (high force) elastics
(3 M Unitek) for 20/22 hours. The treatment plan was
the same as the first phase. To improve anterior intru-
sion and posterior extrusion, Invisalign® G8 SmartForce
aligner activation was performed on maxillary incisors,
first molars, and first and second premolars on the right
and left sides (Fig. 13).

The third phase involved 15 aligners and started when
the patient was 12.6 years old. This phase was performed
without attachments. The patient wore aligners 2/3
hours/day and all nights with a change every 21/28 days.
The third phase was a dynamic maintenance which con-
sist in wearing aligners during the night and three hours
a day for final finishing to drive natural growth of patient.

Results
At the end of the third set of aligners, clinical examina-
tion showed:
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Fig. 12 Treatment plan, phase |

Fig. 13 Treatment plan, phase I

-Molar and canine Class I on right and left sides.
-Anterior upper and lower intrusion.
-Correct overjet and overbite.

-The curve of Spee flattened (using the Clincheck’s
grid tool, it was possible to add a add a quantitative
analysis of the Spee curve flattening comparing data
before and after treatment), start of treatment 3 mm,
end of treatment 0,75 mm;.

-Increase of vertical dimension through anterior
intrusion and posterior extrusion of molars and
premolars.

-Alignment of upper and lower arches.

Follow-up orthopantomography showed good root

parallelism without apical root resorption or bone
resorption. Post-treatment lateral teleradiography
showed skeletal, dental, and aesthetic changes
(Table 3; Fig. 14).

-Skeletal outcomes: according to Bjork, the
cephalometric analysis showed a skeletal Class I
relationship (ANB 4°, Wits: 2 mm). Referring to the
anterior cranial base (SN plane: Sella-Nasion), there
was mandibular advancement (SNB =78°) and an
increase in the vertical dimension. The angle (FMA)
between the mandibular plane (ML) and Frankfort’s
plane (FH) at the end of treatment was 21°.

-Dental outcomes: the inclination of upper incisors
increased at the end of treatment (Sup/SN=101°)
along with a flat curve of Spee with overjet

(OJ =2 mm) and reduced overbite (OB =3 mm). The
inclination of mandibular incisors increased at the
end of treatment (IMPA =96°).

-Aesthetics outcomes: the soft tissue changes
involved a straight profile with the jaws
proportionately positioned in the sagittal plane. On
a frontal view, the patient showed an increase in
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Fig. 14 Post-treatment intraoral-extraoral photographs, and radiographic examination
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anterior vertical dimension along with an ideal smile
arc.

Clinical and radiological evaluations showed a signifi-
cant improvement in the sagittal bone relationship, an
increase in the vertical dimension, and a correct inclina-
tion of upper and lower incisors (Table 3). A good pro-
portion of the upper and mandibular arch width and
shape and a flat Spee curve were achieved. The Spee
curve improvements were achieved through posterior
extrusion and anterior intrusion enhanced by the Invis-
align® G8 SmartForce Aligner Activation. Functional
and esthetic outcomes were stable at one-year follow-up
(Fig. 15).

Discussion

Many authors reported that three elements which deter-
mine dental occlusal relationships are (1) potential dif-
ferential maxillary and mandibular skeletal growth
expressed along the occlusal plane; (2) the natural change
in the cant of the occlusal plane during growth and devel-
opment; and (3) the Leeway space [8]. Occlusal plane
inclination develops an anterior rotation during growth,
both concerning the cranial base, Frankfort plane, and
palatal plane [9]. Each degree of occlusal plane rota-
tion will result in a half-millimeter change in the den-
tal occlusal relationship [10]. Class II facial types show
an anterior rotation of the occlusal plane and mandible
[11]. These characteristics are detected also in short-face
patients. Therefore, interceptive treatment is essential
to control the vertical growth of upper teeth in growing
patients [12]. According to many authors, the mandibular
growth is inversely proportional to the amount of change
in the inclination of the occlusal plane, during the orth-
odontic therapy of Class II patients [11, 13]. Blundell et
al,, evaluating 102 patients, affirmed that the G8 Smart-
force Aligner Activation can enhance overbite reduction
in growing patients [2]. Similar results were found by
Moshiri et al., detecting an improvement in lower inci-
sor intrusion using the G8 protocol [1]. This case series
shows the reduction of deep bite in three adolescent
patients with an average of 2,5 mm, despite the muscu-
lar forces that close the bite in hypo-divergent patients.
The treatment plan involving posterior extrusion, ante-
rior intrusion, and Class II elastics caused an increase
in posterior vertical dimension and rotation of the man-
dible (Tables 1, 2 and 3). In the past, treating a maloc-
clusion with a deep bite with CA was challenging and
time-consuming [14, 15]. Today, the G8 protocol with
the SmartForce Aligner Activation represents an efficient
technique to manage and intercept this malocclusion.
Following this plan, selected regions of CA are shaped to
plan specific forces to minimize unwanted movements.
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Furthermore, specific strategic contact areas are realized
to obtain predictable treatment.

The correction of occlusal interference gave cor-
rect input to natural mandibular growth promoting its
advancement. Functional and esthetic outcomes were
stable at one-year follow-up (Fig. 5-Figs. 10, 11, 12, 13,
14 and 15) in all patients of this study. Referring to the
treated cases, the duration of therapy (about 18 months)
was in line with conventional approaches.

In all three patients, the axial intrusion of upper
and incisors was obtained by means of G8 protocol’s
improvements:

-on the lower lateral incisors was placed the new

G8 domed-shaped optimized attachment for the
lower lateral incisor to give anchorage during their
intrusion and prevent the aligner liftoft, this feature
is triggered by the software when the prescribed
intrusion is greater than 1 mm for either the adjacent
canine or central incisor.

-Invisalign G8 helps to overcorrect the incisors
intrusion to flatten Curve of Spee. The software
makes automatically this activaction.

-automatic placement of precision bite ramps for
lower incisor intrusion when lower intrusion is
greater than 1,5 mm.

-balanced anterior en masse intrusion. With
Invisalign G8, en-masse intrusion is calibrated
individually per tooth to provide optimal forces for
teeth starting at different vertical positions. Leveling
the curve of Spee is another result that occurs
supporting the anterior intrusion of this protocol:
contouring select areas of CA guarantees the final
flattening of this curve. In all three patients, the
SmartForce Aligner Activation was applied on the
upper and lower central and lateral incisors, upper
and lower premolars, and upper and lower molars to
level with more control and predictability the curve
of Spee.

The patient showed in case 1 was in a post pubertal
phase (CS5) this means that the forward positioning of
the mandible observed post-treatment was a result of
appliance therapy and partly to residual growth. Patients
showed in case 2 and 3, instead, were in a pubertal phase
so this means that the final position of the mandible was
due not only to therapy but also to their natural growth.
Treatment plan provided to eliminate occlusal interfer-
ence that hindered mandibular advancement.

The correction of occlusal interference gave cor-
rect input to natural mandibular growth promoting its
advancement. Functional and esthetic outcomes were
stable at one-year follow-up (Fig. 5-Figs. 10, 11, 12, 13,
14 and 15) in all patients of this study. Referring to the
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Fig. 15 Post-treatment intraoral-extraoral photographs and superimposition of dental arches before and after orthodontic therapy
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treated cases, the duration of therapy (about 18 months)
was in line with conventional approaches.

Conclusions

This study presents the findings of a Comprehensive
treatment using CA for correcting deep bite maloc-
clusion in teenage patients. While it is essential to wait
for longer follow-up before making definitive recom-
mendations, our study suggests that using the G8 pro-
tocol with the SmartForce Aligner Activation may help
address sagittal growth development and achieve rea-
sonable vertical control of the occlusal plane. However,
the main limitation of our study is the small sample size.
Further research is needed to investigate the effectiveness
of aligner treatment in controlling the vertical occlusal
plane in growing patients.
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