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Abstract: Skeletal Class II is a common malocclusion affecting the Caucasian population and charac-
terized, in most cases, by a convex profile and mandibular retrusion. Therefore, the treatment plan
often requires the use of functional appliances to promote mandibular advancement. In particular,
the Herbst appliance is recommended because of its efficiency and minimal need for compliance.
However, in addition to skeletal favorable effects, undesired dental compensations could prematurely
reduce the overjet needed for a proper orthopedic outcome. The combination of this appliance with
skeletal anchorage and elastic ligatures in the lower or both, in the upper and the lower arch, enables
effective control of unfavorable tooth movements, improving the therapeutic potential of such a
treatment. These improvements have significantly shifted the main focus on facial aesthetics rather
than dental occlusion, with the creation of innovative treatment protocols and a new diagnostic
approach to Class II malocclusion.
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1. Introduction

Class II malocclusion is a common occlusal disorder in the Caucasian population,
characterized by a convex facial profile and caused by a combination of skeletal and dental
components, each of which contributes to its characteristics and severity. Only a small
percentage of cases exhibit maxillary skeletal protrusion. On the average, the maxilla is in a
neutral position or even retruded, while the mandible is mostly retruded [1].

So, the correction of dento-skeletal Class II malocclusion requires a comprehensive
evaluation that includes both qualitative and quantitative analysis of the deviated elements.
In addition to general diagnostic records such as photograph and radiograph, Fränkel’s
maneuver [2] is a crucial tool in this process, as it provides a clinical assessment of the
subject and helps to identify the deviated elements.

The Fränkel maneuver involves protracting the mandible with half-closed lips until
a proper canine Class I is achieved. The patient is then asked to close their lips, and the
change in profile is evaluated to determine the most appropriate treatment strategy which
may involve advancing the mandible, retracting the upper jaw, or a combination of both.
However, this maneuver is based on occlusion, with the main focus on achieving a proper
dental relation and only later evaluating the patient’s esthetics. This might be so because
traditional therapies have limitations as they primarily affect the dentoalveolar component
(70%) and only partially the skeletal component (30%) [3,4]. These limitations are due to
anchorage loss with sagittal and vertical tooth movements, which are common with most of
orthodontic appliances (proclination of lower incisors, lingual inclination of upper incisors,
and clockwise rotation of the occlusal plane).

Indeed, a conventional functional treatment include a Pogonion advancement of at
best 2 mm, a maxillary retraction of 1 mm, and a clockwise rotation of the mandibular
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plane (1◦ on average) [5]. However, this might result in some cases in an aesthetically
unacceptable correction, especially when a greater mandibular advancement is required,
and maxillary retraction is undesirable.

Another critical factor in treating Class II malocclusions in growing patients is the
overjet. In an ideal occlusion, the overjet is defined as the distance between the buccal
surface of the lower central incisor and the palatal surface of the upper one. However, in
the presence of a Class II malocclusion, the overjet might be considered as the minimum
distance between the buccal surface of the lower six front teeth and the palatal surface of
the upper ones, which is usable for mandibular advancement.

In fact, the extent of mandibular advancement will depend mainly on the initial overjet
and the ability to maintain or increase it during the treatment [6]. Therapies involving
a large initial overjet or having the potential to create one (such as proclination of the
incisors for correction of Class II Division II) are likely to achieve a significant mandibular
advancement, with a high probability of success [7].

2. Compliance

The success of Class II correction therapy also depends on patient cooperation. While
numerous therapies have been proposed, including fixed and removable functional ap-
pliances and Class II elastics, patient compliance is known to be a challenge (in many
cases, compliance is estimated to be between 27 and 37% for treatments that rely on the
patient) [8–11]. Considering this, fixed functional appliances, such as the Herbst appliance,
are particularly valuable in achieving a successful outcome.

3. Notes on Skeletal and Dentolaveolar Effects

Despite its original design [12] being limited to severe Class II malocclusions and
uncooperative patients, the clinical management of Herbst appliance has been modified in
recent years and now boasts a higher success rate.

The traditional Herbst appliance, like other functional devices including Class II
elastics, has both dentoalveolar and skeletal effects related to direction of the applied
forces [13]. The distalization of the upper arch and a slowdown in the forward growth of
the maxilla (by approximately −0.4 to 1 mm due to the extraoral traction effect) [14,15] are
combined with mesialization of the lower arch and mandibular advancement, resulting in a
statistically significant but clinically insignificant Pog advancement of 1.45 to 1.91 mm [16].
Alveolodental movements, caused by a reciprocal loss of anchorage, are more prevalent
(70–80%) compared to skeletal movements (20–30%), with variations depending on the
treatment period (pre-peak, peak, post-peak) and the extent of the original malocclusion.

So, the skeletal effects of the Herbst appliance are limited by the alveolodental move-
ments in both the vertical and sagittal planes [16–18]. In the upper arch, the molars intrude
and distalize, while the incisors extrude and lingualize (by approximately 1.5 to 3.5 mm
on average) [14,15]; in the lower arch, the molars extrude and mesialize and the incisors
intrude and buccally flare (with an average proclination of 7.5 to 10.5◦) [5,7]. This results in
a rapid overjet reduction and a clockwise rotation of the occlusal plane and of the mandible,
losing some of the mandibular advancement.

This effect can be controlled with the use of a full-coverage resin splint, making Herbst
therapy possible even for patients with increased vertical dimension and improving the
anchorage, although the results are partial.

4. The Skeletal Anchorage

If the movement of teeth interfere with the sagittal advancement of the mandible,
reducing these movements with skeletal anchorage could result in a better Class II aesthetic
correction.

Anchorage in the lower arch involves the use of a resin splint, buccal miniscrews,
and elastic ligatures (Figures 1 and 2). The miniscrews are placed bilaterally between the
first molar and second lower premolar, with the head positioned in the attached gingiva
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or on the mucogingival line. Two bondable buttons are placed on the buccal surface of
the canines and connected to the miniscrews through elastic ligatures of 150–200 g. This
configuration, combined with the splint, prevents molar mesialization and proclination of
the incisors and enables effective control of the entire arch. The elastic ligatures should be
parallel to the occlusal plane and replaced every 4 weeks. In addition, splinting the lower
six frontal elements can prevent rotation, distalization, and intrusion of the canines caused
by elastic traction.

This technique results in a greater skeletal effect, an average reduction in the gonial
angle by 1.3–1.5◦, a counterclockwise rotation of the mandible, and greater advancement of
the Pog of 3.8–4.0 mm [19,20].
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Moreover, when distalization of the upper arch with opening of Nasolabial an-
gle is undesired, a similar anchorage reinforcement is required also in the upper arch
(Figures 3 and 4). The arch is stabilized by the fixed appliances, with the transverse di-
mension blocked by the palatal arch of the Herbst appliance. The miniscrews are placed
bilaterally between the first premolar and canine or, in some cases, between the second and
first premolar. Elastic ligatures are stretched from the miniscrews to first molar bands, in a
horizontal direction. This configuration reduces distalization of the molars and lingualiza-
tion of the upper incisors, preserving the overjet, limiting the opening of nasolabial angle,
and improving the aesthetic outcome also in biretruded Class II patients.
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To date, a pilot study showed an average Pog advancement of 5.7 mm with the use of
Herbst MTH, 4 buccal miniscrews, and elastic ligatures [20].

Moreover, anchorage in the upper arch can be similarly managed using palatal minis-
crews instead of buccal ones, increasing the potential of the technique.

5. A New Diagnostic Approach

Skeletal anchorage has increased the percentage of skeletal correction from 30 to 70%,
with the ability to selectively modify individual components of the Class II malocclu-
sion [19,20]. Traditional techniques facilitate the retraction of the maxilla or simultaneous
retraction of the maxilla and advancement of the mandible, but not separately and not in a
clinically significant manner. With the addition of skeletal anchorage, it is now possible
to selectively (a) retract the maxilla; (b) advance the maxilla; (c) retract the maxilla and
advance the mandible in a clinically significant manner; and (d) advance the mandible in a
clinically significant manner.

This has led to a new diagnostic approach, considering more facial aesthetics rather
than occlusal relation. As a result, Fränkel’s maneuver has been modified with a new
maneuver known as Manni’s Aesthetic maneuver, which places most importance on
aesthetics: basically, the patient is asked to bring the mandible forward until an aesthetically
optimal position is achieved with closed lips (not open as in traditional Fränkel’s maneuver).
Only after he is asked to open the lips to evaluate the occlusal relation. So, the decision of
the optimal skeletal position is based on aesthetic0073 rather than occlusion, with much
emphasis placed on the nasolabial angle, lips, maxillary, and mandibular sagittal position,
evaluated through clinical and photographic analysis.

6. Conclusions

• A proper Skeletal Class II treatment requires specific focus on patient aesthetics.
• Skeletal anchorage facilitates a reduction in dental compensations and increased

skeletal effects of orthopedic therapy [21,22].
• The combination of the Herbst MTH appliance with elastic ligatures and skeletal

anchorage in the lower, or both lower and upper arch, represent an effective and
efficient therapy in the management of Class II malocclusion, with the possibility of
modulating the effects on the maxilla and mandible.

• The presence of a mandibular splint provides increased control of verticality and
limits post-rotation of the occlusal and mandibular plane, with significant effects on
Pogonion projection [23].

• Achieving and maintaining a functional overjet to the mandibular advancement is the
key to a successful treatment.

However, these conclusions should be interpreted with caution, as currently available
research is not enough appropriate to determine the long-term effects of such a treatment,
and further well-designed randomized clinical trials are needed to confirm these results.
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