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Ideally, severe class II/1 cases should be 
corrected in either temporary or mixed den-
tition7 because early normalization of arch 
ratios promotes harmonious facial growth 
and development. Unfortunately, for var-
ious reasons (screening, inappropriate or 
poorly worn appliances, treatment refusal, 
lack of cooperation from patients or their 
parents, etc.), it is relatively common that 
early correction is not done, which forces 
the clinician to deal with these severe class 
II/1 cases in adolescents or, in other words, 
at the orthodontic age.

The major difficulty in orthodontic treat-
ment is to completely reduce the overjet 

and overbite independently of the etio-
pathogenesis of dysmorphosis7,15 to create 
favorable anatomical conditions for the es-
tablishment of a physiological mastication, 
which is likely to determine the result14. 
This last point constitutes the originality 
of the systemic approach of the treatment 
that we propose. Establishing anatomically 
normal arch ratios is not sufficient if they 
are not fitted, concomitantly, with a func-
tional anterior guide, that is to say adapted 
to a new masticatory functional scheme  
on which the stability of the correction  
depends. It is this approach that we 
describe in this article.
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ABSTRACT

The orthodontic treatment of severe class II division 1 malocclusions is often difficult, which leads 
some specialists to offer a surgical correction of the overjet. Treatment is made complex by the value of 
the horizontal overlap as much as the « depth » of deep bite that is very often present alongside the mal-
occlusion. This is why we are offering a treatment protocol including a FABP (Fixed Anterior Bite Plate) 
which will allow, if the patient cooperates, to correct the anatomic anomaly while concurrently estab-
lishing new masticatory cycles in order to stabilize and preserve the results obtained. It is this systemic 
approach of treatment that is the focus of this article.
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Systemic orthodontics differs from 
“contemporary” orthodontics in that 
it takes into account the masticatory 
system as a whole (hence its name); 
in other words, it considers the links 
between arch morphology and mas-
tication. What we call “contemporary 
orthodontics” is an orthodontic treat-
ment that focuses primarily on the 
esthetic alignment of the teeth—for a  
beautiful smile—often ignoring mas-
tication9 and its morphogenetic 
influence3-6,10,12,14,16.

Systemic orthodontics is therefore 
at the heart of any therapeutic project 
involving masticatory rehabilitation, 

whose architectural role is, in our opin-
ion, essential12,14. The alignment of the 
teeth is not considered as an end in 
itself but as a means to achieve masti-
catory rehabilitation, which constitutes 
the fundamental objective of the treat-
ment since it conditions its durability.

The employed treatment methods 
can be of any type and adapted to any 
malocclusion, provided that they make 
it possible to achieve the fixed function-
al objective, and among other things, 
conventional multi-attachment devices 
can often be used in combination with 
specific auxiliary devices.

Morphological description of 
severe class II cases

Concerning the complete description 
of the various dysmorphoses grouped 
under the term class II/1, we refer to 
more detailed articles2,7,15.

Here we simply describe the aspect 
of occlusal relations for which the ther-
apeutic protocol proposed in this arti-
cle has been satisfactory.

Class II/1 is most often a skeletal 
anomaly of the mandibular retrog-
nathia type, but can also sometimes 
be of the maxillary protrusion type. It is 
a relatively frequent malocclusion and 
may be a real therapeutic challenge for 
the orthodontist.

This is probably the reason why some 
practitioners today do not hesitate to 
resort more frequently to mandibular  

advancement surgery. However, it is 
sometimes possible to correct the  
severe class II/1 malocclusion with  
orthodontic treatment using a simpler 
systemic approach, i.e., by changing 
the orientation of the occlusal plane and 
the resulting mandibular kinematics.

In class II/1 cases, the degree of the 
overjet characterizes the severity of 
the malocclusion. Although it may be 
caused by various different factors, this 
incisal overjet, together with the asso-
ciated overbite, constitutes a major oc-
clusal obstacle to long-term correction, 
regardless of the nature of the dysmor-
phosis.

This overjet is usually >7–8 mm and 
can reach 15–16 mm. The shift be-
tween the two arches is the result of a 
skeletal offset and also, in part, alveolar 
abnormalities resulting from functional 
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disorders that accompany these dys-
morphoses (atypical deglutition, lingual 
and/or labial interposition, etc.).

These alveolar abnormalities are 
most often of the upper incisal proalve-
olia type associated either with proal-
veolia of the lower incisors—possibly 
related to abnormal lingual pressure—
or, conversely, with a lingual version of 
the lower incisors related to pressure 
exerted on the lower lip.

Due to the skeletal offset between 
the two arches, a strong overbite 
often accompanies the pronounced 
overjet in severe class II/1 cases. It is 
the consequence of the absence of  
contacts—in maximal intercuspation in 
occlusion (MIO) as well as in function— 
between the upper and lower incisors. 
While it is often the result of a vertical 
excess of the upper incisors, there are 
cases in which the lower incisors are 
also responsible for the overbite.

Joint (occlusion) and functional 
aspect of severe class II division 1 
cases

Frontal kinematics
The exploration of the mandibular 

kinematics is a reflection of the mas-
ticatory cycles12,14; it is therefore often 
performed during clinical examina-
tions, especially if one has a systemic 
approach to orthodontics. For us, the 
aspect of the mandibular kinematics 
characterizes both class II/1 dysmor-
phosis and alveolar dental anomalies. 
Moreover, the change in mandibular 
kinematics is one of the treatment 
objectives in the same manner as an-
atomical corrections, of which physi-
ological mastication is the functional 

outcome. The exploration of correctly 
executed mandibular lateral move-
ments shows an almost exclusively 
frontal kinematic profile, i.e., without 
a propulsive component. It shows 
the trajectory of the lower incisors and 
their distance from the upper incisal 
block.

As for the lower canines, their mesial 
side is articulated with the distal side 
of the upper canines. In a very large 
number of cases, this kinematics is 
symmetrical on the right and on the 
left, and its vertical component is rel-
atively weak, so that we observe very 
little lowering of the mandible during  
the exploration of the induction 
movements.

Occlusal plane orientation
This mandibular kinematics frequent-

ly observed in severe class II/1 is es-
sentially due to the spatial orientation 
of the occlusal plane, which presents 
an abnormal orientation, characteristic 
of this type of malocclusion, namely di-
verging forward with the Camper plane 
(Fig. 1).

From the outset, it should be noted 
that, in most cases, the orientation of 

Figure 1
Schematic of the occlusal plane orientation, 
diverging with the Camper plan in Class II.
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the occlusal plane is not identifiable 
on profile teleradiographies because 
of its small inclination; the angle is low 
in degrees but has severe repercus-
sions on arch articulation and develop-
ment.

Moreover, as we have said before, 
the linear representation of the occlusal 
plane in cephalometry does not reflect 
its “occlusal reality”—in the form of a 
twisted ribbon—which is a real source 
of confusion. In short, cephalometry is 
not the tool to measure occlusal plane 
orientation!

Without being able to visualize and 
measure the inclination of the occlu-
sal plane, we still have the resource, 
although sometimes delicate, to appre-
ciate the influence of its spatial orien-
tation on mandibular kinematics. This 
also applies to other malocclusions such 
as Class III13. Therefore, for severe class 
II/1 cases, we would observe a frontal 
kinematics devoid of a propulsive com-
ponent as a consequence of the diver-
gence of the occlusal plane with the 
Camper plane. long-term correction of 
most severe class II/I in adolescents.

Overjet and overbite correction
The correction of an overjet and over-

bite is done simultaneously through 
the use of an auxiliary called the fixed 
anterior bite plate (FABP, described ear-
lier) in conjunction with the use of Class 
II elastics. We will return to the terms 
of use and the operation of the device 
when describing it. The correction — 
and even hypercorrection—of over-
bites is an essential prerequisite for 
obtaining a change in mastication 
(mandibular kinematics) that occurs 
with the reorientation of the occlusal 
plane.

Correction of occlusal plane 
orientation

As stated above, correction of occlu-
sal plane orientation is necessary for 
the long-term stability of morphologi-
cal correction.

Indeed, it is useless to change the 
shape of the arches and correct the 
overjet, if we do not set up functions 
adapted to this new morphology at the 
same time, i.e., if we do not rehabili-
tate the unilateral physiological masti-
cation3,7,12,14.

But why attach so much importance 
to This goal can be summarized by a 
the mandibular kinematics of these 
malocclusions? Because, in general, 
kinematics is a reflection of the three- 
dimensional relationships of the arches, 
and these relationships must logical-
ly change with orthodontic treatment. 
Specifically, it should lead to a new 
kinematics that involves the incisors if 
one wants to increase the chances of 
the stability of long-term correction.

Purpose of a systemic treatment of 
severe class II/1 cases

The complete reduction of the over-
jet and the concomitant acquisition of 
mandibular kinematics that reflect a 
physiological masticatory function are, 
in our view, necessary and sufficient 
conditions for a stable a little trivial  
aphorism: chewing must work for us!

The modification of mandibular kine
matics is the consequence of three- 
dimensional anatomical changes and, 
in particular, of the change in orienta-
tion of the occlusal plane. Its reorienta-
tion transforms the masticatory cycles. 
Therefore, post-therapeutic mandibular 
kinematics, which is a reflection of this, 
should have a propulsive (physiological) 
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component concerning the incisal 
blocks.

In practice, this is characterized by 
entries and exits of cycles relating the 
distal slope of the lower canine and the 
mesial edge of the upper canine. As for 
the lower incisors, they come end to 
end with the upper lateral incisor when  

the canines are, themselves, end to 
end. This functional rehabilitation of 
the anterior guide is a guarantee of the 
stability of the orthodontic correction 
because it prevents the recurrence 
of the overbite and, with it, the recur-
rence of the overjet and class II maloc-
clusion.

Multi-attachment device

The methods employed are less impor-
tant than understanding the objectives to 
be achieved. They are modifiable as long 
as they fulfill the “specifications.” Never-
theless, here we will confine ourselves 
to describing the tools that we use and 
that we know relatively well, namely the 
equipment used in the Tip Edge© tech-
nique (but with a protocol different from 
that proposed by Parkhouse11):

–	 Tip-Edge Plus© attachments (low 
friction)

–	 double molar tubes: occlusal tube 
(0.022 × 0.028) and gingival tube 
(0.036)

–	 0.016ʺ Australian steel archwire

Other attachments can be used as 
long as they meet the required mechan-
ical criteria, particularly low friction.

Fixed anterior bite plate

FABP is a mini-resin plate covering 
the upper retro-incisal area from canine 
to canine. It is fixed using a photopol-
ymerizable adhesive on the occlusal 
surfaces of the upper premolars via a 
0.032ʺ steel wire.

The thickness of the elevation causes 
total disocclusion of the lateral sec-
tors. The inter-arch ratios, in those first 
days, are therefore reduced to the con-
tacts between the lower incisors and 
the FABP resin (Figs. 2a, 2b, and 3).

DEVICES USED FOR THE SYSTEMIC TREATMENT OF SEVERE CLASS II/1 CASES

Figure 2b
Fixed anterior bite plate on molding

Figure 2a
Fixed anterior bite platediverging with the 

Camper plan in Class II.
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Retro-incisive bite planes have 
already been used by various authors, 
either for problems such as bruxism1 
or in the form of a retro-incisal plane 
on removable devices to correct ear-
ly class II7,17,18, and more rarely, with a 
multi-attachment device and, in this 
case, with the aim of avoiding interfer-
ences between the upper incisors and 
the bonded attachments of the lower 
incisors to reduce the risk of detaching 
the attachments.

Here, the role of the retro-incisal bite 
plane is different and very precise: 
the FABP, i.e., the retro-incisal plane, 
is fixed to the upper premolars to cre-
ate a permanent posterior inocclusion 
space (for 3–4 months) (Fig. 3) allow-
ing the eruption of upper molars to be 
induced by the tip back in the 0.016ʺ 
upper arch.

The complete device is put in place 
as soon as possible, usually during the 
first 6 months of treatment (Fig. 4). 
The objective is to correct the overjet 
and overbite first and then to correct 
the associated anomalies (alignment 
of the teeth of the upper arch, torque, 
etc.)

0.016ʺ Australian steel archwire 
with molar tip-back at the upper 
arch

An Australian steel archwire (prefera-
bly) is ligated on the upper four incisors 
(or sometimes from canine to canine), 
excluding premolars; we placed a 25° 
molar tip-back 2 or 3 mm in front of the 
gingival tube of the molar braces (Fig. 4).

This tip-back will not cause ingres-
sion of the incisors but will cause re-
gression of the upper molars because 
of the favorable force ratio to the latter 
(resistance of the periodontium and in-
cisor roots versus initial disocclusion of 
16 and 26 due to the presence of the 
FABP).

Class II inter-arch elastics

The action of inter-arch elastics is 
decisive in the correction of the over-
jet and the orientation of the occlusal 

Figure 3
Major disocclusion caused by the placement 

of the fixed anterior bite plate (in blue).

Figure 4
Complete device in place: in blue, the fixed 

anterior bite plate; in black, the0.016ʺ Australian 
steel archwire; in green, the class II light 

force elastics. The yellow arrows indicate the 
effects produced by the device: 1) Upper molar 

extrusion, 2) Lower leveling, 3) Mandibular 
advancement. These joint eff-ects lead to the 

reorientation of the occlusal plane.
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plane. Their strength remains moder-
ate: 3–4 oz (approximately 70–90 g). 
Elastic wearing must be strictly accord-
ing to prescription:

–	 worn 23 h a day;
–	 replaced every 3 or 4 h throughout 

the day.

Patient cooperation is therefore 
essential to the good conduct and 
achievement of the treatment objec-
tives. If these conditions are met, most 
of the overjet correction takes place 
over 3 or 4 months.

In addition, the action of the elastics 
contributes to the leveling of the low-
er arch. It is crucial for the success of 
the correction to insist on the follow-
ing patient requirement: patients are 
expected to be completely cooperative 
because in terms of the effectiveness 
of the device, it’s all or nothing! The 
wearing of elastics is inseparable 
from the action of the FABP.

0.016ʺ Australian steel arch wires 
to “square” the lower arch

The shape of the lower arch is also 
important for the success of the meth-
od. The lower arch should be prepared 
beforehand, i.e., it should be given a 
“square shape” (Planas12) to keep the 
mandible in an advanced position after 
the correction of the overjet. This arch 
shape contributes to the acquisition of 
a functional anterior guide, i.e., friction 
between the lower and upper incisors  
essential for the durability of the  
correction.

Indeed, the correction of the over-
jet—and its stability—cannot be fully 
obtained if this condition is not fulfilled: 
if the shape of the mandibular arch is 
too “pointed,” it will cause interference 
with the upper incisors during cycle en-
tries, which causes a mandibular retru-
sion reflex and therefore instability of 
the orthodontic correction.

Let us recall here that the morpho-
logical changes must allow kinematics, 
whose propulsive component produc-
es friction between the lower and up-
per incisors and not interference, as is 
the case when the lower arch is “point-
ed.”

Therefore, whenever possible, the 
usual treatment protocol begins:

1.	 by shaping the lower arch with the 
multi-attachment device placed 
first at the lower arch (and not the 
upper arch);

2.	 by proceeding with the help of the 
0.016ʺ Australian steel archwire, 
shaped into a “square,” after a 
preliminary “alignment and leve-
ling.” This requires us to shape the 
0.016ʺ steel archwire so that the 
lower canines are moved laterally 
to their functional position to al-
low for the correct inputs and out-
puts of the masticatory cycle. This 
repositioning of the lower canines 
(possibly by offsets for example) 
almost automatically results in the 
alignment of the lower incisal block 
in a pseudo-straight line, hence the 
term “square shape,” an excessive  
but didactic term coined by  
P. Planas.
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Olivia’s case

Born on 07/07/92
Start of treatment: 04/18/05; End of treatment: 08/23/06; Duration of treatment: 

16 months

DESCRIPTION OF CLINICAL CASES ILLUSTRATING THE ABOVE 

a b

Figure 5
Olivia T., 01/03/05, at age 14: front (a) and side (b) views before treatment. The treatment 

was started on 04/18/05 and ended on 08/23/06, an exceptionally short duration of  
16 months.

a b c

Figure 6
Intraoral views before treatment of maximal intercuspation in occlusion: right (a), front  

(b), and left (c) views.
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a b c

Figure 9
Intraoral views before treatment of maximal intercuspation in occlusion(a) and during 
mandibular lateral movements on the right (b) and left (c) showing frontal kinematics 

without a propulsive component.

Figure 7
Panoramic X-ray before treatment.

Figure 8
Profile teleradiography showing class II/1  
with mandibular retrognathia (SNB 77°,  
Wits: 5 mm) on a highly hypodivergent 
skeletal pattern (FMA: 8°). There is also  
a large incidence of incisal proalveolia  

(I/F: 132°). The overjet is 11 mm.

Figure 10
One month after the start of treatment (05/16/05), placement of the FABP and class II inter-

arches elastic traction. The arches, upper and lower, are made of 0.016ʺ Australian steel.
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a b c

 

 

Figure 11
On 02/09/09, 2 years and 6 months after treatment, intraoral views of maximal 

intercuspation in occlusion on the right side (a), front (b), and left side (c).

a b

Figure 12
At the same time, intraoral views of mandibular lateral movements on the right (a) and left 

(b) showing correct kinematics with a physiological propulsive component.

a b c

Figure 13
On February 15, 2017, 10 years and 7 months after treatment, front view (a), smile (b) and 

profile (c).

Figure 14
Teleradiography of profile more than 10 years after treatment showing skeletal and dental 

correction (SNA: 81°, SNB: 78°, Wits: 3 mm, I/F: 108°, i/m: 101°).
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a b c

Figure 15
On 02/15/17, 10 years and 7 months after treatment, intraoral views of maximal 

intercuspation in occlusion on the right side (a), front (b), and left side (c).

a b

Figure 16
On 02/15/17, intraoral views during mandibular lateral movements on the right (a) and 

on the left (b) showing the correct kinematics with the morphological correction, which 
explains the stability of the correction.

a b

Figure 17
Front view (a) and profile (b) before treatment.

Case of Chloe P.

Born on: 12/29/03
Start of treatment: 06/17/14 at the age of 10 years and 6 months; End of treatment: 

07/18/16; Duration: 26 months
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a b c

Figure 18
On 03/10/14, intraoral views before treatment of maximal intercuspation in occlusion on 
the right side (a), front (b), and left side (c) showing class II/1 molar and canine and an 

overjet of 10 mm.

a b c

d

Figure 20
On 07/15/14, one month after the start of treatment, intraoral views showing, in occlusal 
view, (d) the FABP in place and the class II inter-arch light elastic traction (a, c ), and the 

maximal intercuspation in occlusion from the front (b).

Figure 19
Teleradiography of profile showing mandibular retrognathia (SNB: 72°, Wits 4.5 mm), a 

slight incisal pro-version (I/F: 114°), incisors (i/m: 87°), and the overjet of 10 mm
on a normodivergent structure (FMA: 24°).
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a b

Figure 21
On 01/18/17, six months after treatment, front view (a) and profile (b).

a b c

Figure 22
Intraoral views 6 months after treatment of maximal intercuspation in occlusion on the 

right (a), front (b), and left (c) showing correction of occlusion.

Figure 23
Teleradiography in profile on 05/17/17, i.e., 10 months after the treatment showing the 

skeletal correction (SNA: 78°, SNB: 76°, Wits: 0 mm). The upper incisors have the same 
axis (I/F: 113°) while the lower incisors have a slightly lower angle (i/m: 96°).
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The systemic approach to ortho-
dontics has led to the development 
of a treatment protocol to correct se-
vere class II/1 by introducing a radical 
change in masticatory cycles, within a 
relatively reasonable time frame (2.5 
years on average), without the need 
for orthognathic surgery. Of course, 
successful treatment is only possible 
if the adolescent is motivated and co-
operates by rigorously wearing class II 
inter-arch elastics.

Morphological correction is stable 
in the long term because the three- 
dimensional shape of the arches—and 
in particular their spatial orientation—
is compatible with an effective physi-
ological mastication12,14,19, which can 
ultimately be assimilated to a natural 
restraint device. 
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