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ABSTRACT

A notable proportion of class II population suffer from excessive vertical maxillary
igrowth which leads to subsequent backward rotation of mandible. Excessive tooth

Article info ishow at rest and on smile are the associated presentation of this group.we report
Received: 2022/03/10 Etreatment results of this subdivision of class Il patients, treated by high pull headgears
Accepted:2022/03/25 iattached to maxillary acrylic splints with posterior bite-blocks.in all cases, maxillary

ivertical & sagittal growth had been controlled and simultaneous vertical mandibular

igrowth contributed to improvement of facial profile, incisor show, lip and menta-
ilis muscle function.considering every aspect of an individual’s growth pattern is an
tinevitable step in treatment planning in orthopedic patients, as it may play a direct role
iin the treatment plan and mechanotherapy. Comprehensive diagnosis and a customized
itreatment plan is the key to clinical success.
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Introduction

Class II malocclusion patients comprise a
significant proportion of the Iranian population,
and the prevalence, which is estimated to be
more than 20%, is about the same all over the
world and is significant. (1)

It is believed that a broad spectrum of class
II situations exist that would not benefit from a
single therapeutic approach, therefore treatment
should address the individuals’ specific skeletal
characteristics. (2)

Although deficient mandibular growth is seen
in the larger proportion of this group, excessive
maxillary growth is also evident. A subgroup
of the latter mentioned population, described
as “vertical maxillary excess or long face
Syndrome” have common skeletal features.
Maxillary growth in this group, although lim-
ited in anteroposterior direction is excessive in
the vertical dimension and this vertical excess
contributes to backward-downward rotation of
mandible and posterior re-direction of condylar
growth. As a result chin prominence decreases,
worsening facial esthetics.(3)

Considering advantages of Early treatment
including, better social and interpersonal rela-
tionship and functional improvement, dento-
facial deformities have been addressed from
childhood since the last century. The signifi-
cance is such that even early surgical treatment
has been advocated.(4)

Since aberrant growth is the primary cause of
these deformities, controlling undesired growth
and redirecting it to a favorable pattern would
be the ideal decision and is the first option to
be considered rather than later orthodontic cam-
ouflage or orthognathic approaches. Maxillary
vertical growth is the last to complete. Being the
last growth vector to cease, vertical maxillary
excess is the challenging deformity orthodon-
tists face.(5)

If addressed at the proper time, in appropriate
candidates, vertical maxillary excess and high
angle patients may be able to escape later or-
thognathic surgery, which is mentioned as the
ideal treatment of gummy smile cases or cam-
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ouflage treatments such as intrusion with skele-
tal anchorage application which is among costly
and time-consuming complex procedures.(6)

There is evidence in the literature highlight-
ing the effects of extraoral maxillary traction on
limiting maxillary growth and enhancing the
patient’s profile.(7-9)

Here we report 3 cases of vertical maxillary
excess accompanying skeletal class II and a ro-
tated mandible.

Case 1
History and diagnosis

An 11-year-old boy attended the orthodontic
department of X University of Medical Sciences
with chief complaint of lingually erupted lower
incisors. After completing medical examination,
we evaluated the dental history of the patient.
He was in mixed dentition and demonstrated
good oral hygiene. upon clinical evaluation, ex-
cessive tooth show at rest, gingival display on
smile and long face was noted. He had a convex
profile with retruded chin and incompetent lips,
and an increased mentalis tonicity. The overjet
and overbite of the patient were 6 & 4 mm re-
spectively (figure 1). Interpreting cephalometric
data (table 1, cephalometric summary) showed
excessive vertical maxillary growth and subse-
quent downward rotation of mandible.

The problem list of the patient was designed
as follows:

I.  Severe crowding in the lower arch,

II.  Vertical maxillary excess, downward
backward rotation of mandible, resulting in
skeletal class I1

Figurel- pretreatment extraoral photographs of case 1
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Table 1- summary of cephalometric measurements of

case 1l
Measurement T1(before treatment) T2(progress)

SNA 84.6 83.4

SNB 75.2 75.1

FMA 28.3 27

P-A fa01a.1 height 61.1 64.6
ratio

Ul to FH 108 99.8

IMPA 102.4 93.4

Case 2
History and diagnosis
A 10-year-old boy with the chief complaint of

protruded maxillary incisors visited our depart-
ment. He had a history of minor anemia.

He was in mixed dentition and his oral hy-
giene was poor. We observed Several caries and
marginal gingivitis.

Oral function: He had incompetent, short,
and protruded lips and hyperactive mentalis
muscles. A convex profile, excessive tooth show
at rest, and gingival display on smile was also
noted. (figure 2, table 2)

The problem list we concluded:

I.  Vertical maxillary excess resulting in
increased tooth show and downward rotation of
mandible and profile convexity

II. Moderate crowding in upper and low-
er dental arches, proclined upper and lower
incisors

Figure2- pretreatment extraoral photographs of case 2

Table 2- summary of cephalometric measurements of
case 2

Measurement T1(before treatment) T2(progress)
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Case 3

History and diagnosis

A 10-year old boy attended the clinic with a
chief complaint of: “protruding upper jaw”

he was in good health and in mixed dentition.

Oral function:

He had protruded incompetent lips. Mentalis
tonicity was greatly increased on lip closure.
His upper and lower incisors were proclined,
overbite and overjet were minimum, and he had
a weak chin. (figure 3, table 3)

The problem list we concluded is as follows:

I.  Vertical maxillary excess and subse-
quent downward rotation of mandible ending in
class II skeletal relationship

II. Moderate spacing in upper & lower
arches, previous extraction of all first molar
teeth

III. Lip incompetency and protruded lips

Figure3- pretreatment extraoral photographs of case 3

Table 3- summary of cephalometric measurements of

case 3
Measurement T1(before treatment) T2(progress)
SNA 78.2 79.3
SNB 70 73
FMA 38.4 38.6
P-A facm} height 56 573
ratio
Ul to FH 106 115
IMPA 107.2 105

Treatment objective

The treatment objective of all mentioned
cases was to restrain further maxillary growth
allowing unrestricted mandible to grow and au-
to-rotate.

SNA 78.5 78.2
ShIE LA 2 Treatment alternatives
FMA 315 30.3 o ‘
P-A facial height 1. Growth modification by a class II functional
. 59.3 63.6 . . . . . .
Tatio appliance with a thick acrylic bite block which
Ul to FH 112 113.2 .
IMPA 957 996 would enhance mandibular growth and have a
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headgear effect on maxilla. The bite block will
counteract the side effect of posterior extrusion
and prevent further mandibular rotation to some
degree. One of the side effects of this treatment
is proclination of lower incisors and retroclina-
tion of upper incisors.

2. Growth modification by a high-pull head-
gear which restricts further maxillary vertical
and anteroposterior growth, at the very same
time, mandible grows, auto-rotates and catches
a more normal and esthetic sagittal position.

3.Deffering treatment until skeletal maturity
is achieved and intruding maxillary dentition
with TADs

4. Leveling and aligning the upper and lower
dental arches and postponing further treatment
to the time of maturation and then surgically
impacting maxilla.

The skeletal morphology and clinical char-
acteristics of the patients were reviewed: the
vertical dimensions including vertical maxil-
lary height, anterior to posterior facial height
and lower anterior facial height had increased;
Mandibular body and ramus lengths were all
but normal. Regarding the skeletal discrepancy
of the patient and bearing the fact that esthetic
improvement would enhance interpersonal re-
lationships of the patients, the second treatment
option was considered the treatment of choice.

Treatment in detail

To apply extra-oral force to the whole maxilla
a removable maxillary splint was prescribed.

Appliance: we designed a removable upper
splint with a modified labial bow and Adams
clasps on molars for retention. Headgear tubes
were inserted in the acrylic plate in the molar
region. We designed the acrylic base to cover
occlusal surfaces of posterior teeth (Smm thick-
ness) to take advantage of the bite-blocking
effect in uncooperative times.

At delivery, we regulated the outer bow
length, so the force line would pass through the
center of resistance of maxilla. The force was
measured to be 400 gm on each side and the
patient was instructed to wear the splint and
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headgear full time, except during meals, physi-
cal activity, and oral hygiene procedures.

Discussion
Case 1
Soft tissue clinical assessment

Facial profile and chin contour had greatly
improved, both upper and lower lip had in-
creased in length, there was normal tooth and
gingival show.

The upper lip did not move forward while
the lower lip had moved forward a significant
distance. The occlusion had changed to a class
I molar relationship and there was normal over-
bite and overjet.

Cephalometric assessment: Based on the su-
perimposition of cephalograms, taken at an in-
terval of 15 months we observed the following:

Skeletal: Mandible experienced a vertical
growth more than maxilla, specifically, ramus
height increased a significant amount, A-point
had not been moved anteroposteriorly but
B-point had moved forward a significant dis-
tance. Maxillary movement was minimal in an-
terior direction but mandible had advanced and
also increased in length. Mandible auto rotated
about a degree.

Dental: both upper & lower incisors were ret-
roclined, upper and lower molars were extruded
but the vertical movement of the upper molar
was smaller. Distal movement of upper first mo-
lar had corrected the dental relationship. (figure
4,5 and table 1)

Figure5- superimpositions of initial and final tracings of
casel
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Case 2
Soft tissue clinical assessment:

On examination, we recognized the improve-
ment in vertical relationship of tooth —lip and
the lips were competent. The upper lip had
moved backwards, while soft tissue B-point and
pogonion were advanced. The occlusion had
improved to a class I on both sides.

Cephalometric assessment: In this case the
cephalograms superimposed were taken at an
interval of 36 months.

Skeletal: Mandibular vertical growth and
downward movement was more than maxilla.
Ramal and condylar height had increased sig-
nificantly. A-point and B-point had not moved
sagittally. Mandibular length had increased and
Mandibular plane angle was reducted about 1
degree.

Dental: upper incisors were retroclined while
lower ones did not change in inclination. Upper
molars were not extruded, while lower molars
were extruded. The improvement in molar rela-
tionship was greatly due to mesial movement of
lower molar. (figure 6,7 and table 2)

Figure7- superimpositions of initial and final tracings of
case2

Case 3:
Soft tissue clinical assessment:

The clinical appearance of the patient had
improved. The mentolabial sulcus increased.

Winter 2022, Volume 11, Number 1

Chin contour had improved. Incisor show was
near to normal and the lips were not protruded
and were competent. A class I molar relation-
ship was evident on both sides.

Cephalometric assessment: We evaluated
superimpositions of two cephalograms at an
interval of 30 months.

Skeletal: Maxilla and mandible had moved
down equally. Ramus height had increased.
Maxillary forward movement was restricted,
Therefore, A-point had not changed in Anetero-
posterior direction. B-point had moved anterior-
ly and while mandible had increased in length,
Mandibular plane angle had not changed.

Dental: Upper incisors were retroclined while
lower incisors did not change. Upper and lower
molars had erupted. Both molars had moved
mesially but the lower molar movement was
greater which contributed to the occlusal cor-
rection. (figure 8,9 and table 3)

F 88

Figure8- posttreatment extraoral photographs of case 3

Figure9- superimpositions of initial and final tracings of
case3

It is widely accepted that the great popula-
tion known as “class II” can be subdivided to
smaller clusters with similar morpho-skeletal
features and growth patterns which will require
specific treatment approaches.(2) Thus the well-
known approach of ‘targeted therapy’ will shine
through after carefully examining dento-skeletal
features of orthopeadic patients. One significant
division of class II patients are those with near
to normal mandibular dimensions and increased
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vertical growth of maxilla.

Targeting vertical maxillary excess and asso-
ciated features often included surgical maxillary
impaction to decrease the vertical dimension
and induce autorotation of mandible to address
the often-accompanying retrogenia.(4)

The burden of surgery, cost and complica-
tions, technical errors, and adverse esthetic im-
pacts on soft tissue as thinning and shortening
of upper lip and alar base widening has always
concerned clinicians and patients and led to al-
ternative treatment modalities.(10)

Recently, temporary anchorage devices have
been implicated in managing vertical dysplasia
and open bite cases; however, issues such as
minor surgery, complex biomechanical designs,
unexpected dental movements, and the consid-
erable cost should be highlighted.(11)

An important aspect of successful reduction
of vertical excess is controlling eruption of man-
dibular molars as well which can be achieved
by controlling through posterior bite blocks, or
by simultaneous intrusion of lower molars by
means of TADs.(10)

Although some clinicians may disregard
traditional approaches of controlling vertical di-
mension, these measures as high-pull headgear
with or without a maxillary splint should not be
overlooked. Excellent clinical results have been
obtained with the use of orthopedic vertical
force to maxilla. This extra-oral traction ad-
dresses craniofacial growth at early ages when
surgery is less appealing but the time that evi-
dence has shown psycho-social and functional
benefit to the patient.(12)

This non-invasive approach has considerable
advantages including, biomechanical simplici-
ty, ease of fabrication and clinical management,
and less cost.

The results of this study indicated that a verti-
cal pull headgear through a maxillary splint can
successfully combat excessive vertical maxil-
lary growth. It should be emphasized that the
line of force application is a critical factor in
obtaining the desired result. From a biomechan-
ical standpoint, the force vector should pass

Y\) Journal I of . .
m,i ) Dentomaxillofacial

Radiology, Pathology and Surgery

through the nasomaxillary center of resistance
(figure 10).

Figure 10- linked photograph and lateral cephalogram to
obtain biomechanical advantage

It is only through this line that the whole
complex would be restricted from downward
forward displacement. Force vectors passing
higher or lower would rotate the maxillary
complex counterclockwise or clockwise, re-
spectively, which is detrimental to mechanical
advantage and facial esthetics. To be more spe-
cific, downward rotation of posterior maxilla
interferes with vertical control and mandibular
counterclockwise rotation and in the absence of
bite blocks, could cause clockwise mandibular
rotation. Upward rotation of posterior maxilla
steepens the occlusal plane which is unaesthetic
and could result in a normal face height with an
increased anterior maxillary show.

Controlling dentoalveolar eruption of man-
dibular dentition is also another critical factor
in obtaining maximal biomechanical advantage.
This is mainly accomplished through bite blocks
as was in this study.(13)

Analyzing the biomechanical force system
helps to achieve predictable results and save
time.

To be more precise, in our clinical experience,
we may face cases which appear to be class II
patients with common features of convex pro-
file, increased overjet, poor chin contour, etc.,
which may lead to the incorrect conclusion of
a deficient mandible at first, neglecting the im-
pact of a significant dimension of growth: the
vertical dimension. This subgroup will mostly
benefit from controlling or inhibiting further
vertical and to a lesser degree sagittal growth
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of maxilla, while the ramus and condyle grow
vertically and the facial profile improves in this
manner. Noticing obvious clinical character-
istics of this group, including increased tooth
show and increased lip separation,n in a class
IT appearing patient should redirect the vigilant
clinician from prescribing the conventional
functional appliances to the most appropriate
treatment plan for that specific group.

Conclusion

Deformity oriented approach is the single im-
portant key to successful outcomes. Identifying
the specific deviation of normal growth should
not be overlooked. Not all class II patients with
chin deficient appearances could be treated
with identical appliances. In a smaller subdivi-
sion of class II patients, primarily modulating
maxillary growth rather than mandibular growth
is necessary to obtain excellent outcomes.
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