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CHAPTER 6
DISCUSSION

6.1 DESCRTPTTON

6.1.1 Morphology and Classification

Class II, Division 1 malocclusion is not a single clinical entity,
as suggestéd by Angle’s cléssificatj.on, but has been found to
consist of a diverse range of skeletal and dental relationships. For
example, two recent cephalometric studies by Moyeré et al, (1980)
and McNamara (1981) have both shown that the most common
morphological characteristic was a neutrally placed maxilla and a
retruded or short mandible in relation to other craniofacial
structures (approximately 66% of the sample), while approximately
only 20% of the sample showed a prognathic maxilla. The two studies
reported a wide variation in vertical develdpxnent; Movyers et al
described five different vertical facial patterns and McNamara
reported that 50% of his sample exhibited excessive vértical
development.

Attempts have been made to achieve a more useful and descriptive
classification of "che malocclusion;, for example, Ballard (1957)
divides the {Irialocclusion into two types, dentoalveolar and skeletal,
. by analysis of the labial skeletal segments and the associated soft
tissue function.

No classification effectively relates the jaws to the other

craniofacial structures, nor do they adequately describe the wide
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ranging variation in vertical development. (Sassouni, 1970;
Hitchcock, 1973).
The deep overbite is in itself a complex orthodontic problem that
may involve a group of teeth or the whole dentition; alwveolar bone;
mandible and maxilla and the soft tissues of the face. Correction of
deep overbite is highly desirable if it ‘affects the facial
aesthetics and impairs dental health. (Nanda, 1981). Overbite can be
classified as:
(i) dentoalveolar, whe‘re normal skeletal development exists, or
(i1)  skeletal (basal), here it is often manifested as a deep curve
of Spee in the lower jaw and is generally associated with an
excessively forward rotating mandibular growtﬁ pattern. (Bjork,
1963) .
Overbite is described either as a linear measure of overlap of the

lower incisor by the upper incisor or as a percentage of the lower

incisor overlapped. (Prakash and Margolis, 1952). -

6.1.2 Aetiology

The aetiology of this malocclusion has been the subject of
considerable controversy. The literature is divided between those
supporting the influence of environmental factors anc:l_ those who
support the ‘role of heredity aione.

The importance of environmental factors on the aetiolog{r has greatly
| diminished since the publication of studies by Weinstein et al

(1963); Subtelny (1970); and Proffit (1978), who showed that

orofacial soft tissue behaviour sometimes associated with Class II,
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Division 1 malocclusion, such as tongue thrusting and hypermentalis

activity, to be an adaptation to, rather than a cause of the
malocclusion. The literature does however indicate that thumb
sucking int;o Che early mixed dentition period may be an aetiological
factor in creating dentoalveolar Class II, Division 1 mlocc‘lusion
and may also enhance the onset and deéiée of the skeletal Class II,
Division 1 malocclusion. (Graber, 1963; Graber, 1972: pp313-329;
Proffit, 1986: pl09). Skigiler (1972), suggests that dentoalveolar
Class II* malocclusion is in fact a local anomaly and not genetic in
origin, and can develop in all facial patterns - ddlichofacial,
brachyfacial and orthognathic — and is associated with extended
thumo sucking and subsequent dysfunction of the tongue and lips. On
the other hand skeletal Class II malocclusion is totally dependent
on the genetically influenced facial growth pattern. The direction
of growth at the condyles may vary from the extreme vertical to the
more sagital direction, and it is these changes in concdylar growth

direction that give rise to individual differences in position of

the lower jaw. (Bjork, 1963).

The side of the proponents of genetics is perhaps best summarized by
Hovell (1950) who suggests that all factors which shape and position
the dental arches i.e. skeletal and soft tissue morphology, tooth

<

size and orofacial behaviour, are genetically determined and habits

such as finger sucking may only temporarily change the shape of the

dental arch.
The recent literature indicates that the aetiology of Class IIT

malocclusion is largely genetic in origin, but not simply one of
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independent inheritance of dental and facial characteristics. The
actual role of inheritance has not vet been clarified, (Lundstrom,
1984). Long term habits can not be totally discounted, but it seems
likely that they only accentuate the inherited skeletal dysplasia
rather than cause it. (Subtelny, 1970; Graber, 1972: pp313—329;
Proffit, 1978). |
6.1.3 Significance of the Malocclusion
This malocclusion is estimated to occur in 15-20% of contemporary

- Caucaslan population groups (Proffi't, 1986: ppll8-119). The presence
of deep overbite and overjet has not been closely torrelated
statistically to severe periodontal disease or other oral pathology
(Geiger, 1973). However, other studies have found increased
periodontal destruction and gingival trauma (Poulton and Aaronson,

f [

1961). No correlation between Class II, Division 1 malocclusion and

_—

IMJ dysfunction has been found in recent studies. (Logsdon &

Chaconas, 1975; Pullinger et al, 1987).

Apart from these health considerations, several authors have linked
some malocclusions to a reduction of the child’s socio—cultural
expectations and psychological dlsadvantage (Jenny, 1975; Shaw, ,

1981; Godfrey, 1984) and this alone may be adequate reason to treat‘

this malocclusmn.

<
6.1.4 Cephalometric Analysis: because of the variety of skeletal
and dental configurations that may occur within the Class II,
Division 1 classification, a lateral cephalometric analysis is of

great value in describing the malocclusion in relation to the other
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craniofacial structures and subsequently for planning its treatment.
The anteroposterior analysis should locate the maxilla in relation
o other craniofacial structures and this is important to treatment
planning decisions.

Maxillary skeletal position:

x SNA angle

* point A to nasion perpendicular

* "Wits" appraisal re'iates the upper jaw to the lower jaw
effectively.

Several studies (Sassouni, 1958; Hitchcock, 1973; :Tacobson, 1975;
McNamara, 1981) suggest a lack of confidence in the angle SNA and
ANB to indicate skeletal position of the maxilla and "Wits"
appraisal and nasion perpendicular can be used as a back up.

The mandibular skeletal position

* angle SNB
* facial angle - this varies with age
x Y axis to NS angle can indicate likely movement of the chin

point with growth.

McNamara (1981) writes that'SNB is not totally reliapble in Class-TI
Division 1 cases because of the possible influence.of circumoral
muscle dysfunction on point B and he sugéests the use  of the facial
angle to loc;éte the mandible as well.

~Skeletal Vertical Analysis: the following measurements relate the
vertical position of the maxilla and mandible to the cranium:

% anterior facial height; the lower face, lips and chin should

be 55% of the total nasion—-pogonion distance.
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* O.M. plane angle (occlusal plane to mandibular plane) and SN

o mandibular plane (SN to MP) angle. These angles have been used to
establish patterns of facial growth which react differently to
orthodontic procedures. High angle (hyperdivergent) patterns are
backward mandibular rotators while low angle (hypodivergent) are

forward rotators. Schudy (1964) relates these patterns to treatment

planning and this will be discussed later. McNamara (1981) also uses

the mandibular plane angl_e' Co Frankfurt horizontal and a measurement
Of anterior nasal spine (ANS) to menton and he uses the Michigan
growth study standards (60 mm at 9 years for his norms which change

with age, (1 mm per year).

* facial/growth axis angle to describe vertical development has

been recommended by both McNamara (1981) and Ricketts (1960 [bl)

(See Figure 1.7).
* Y axis is useful in vertical analysis, nom is 62° - 70° if
greater than 70° little forward growth of the chin point can be

expected while if an angle of 60° is present the chin point can be
expected to move forward  (Godfrey, 1985). |
The Sassouni analysis has been described along with more _re{cent
éephalometric analyses designed by Ricket;cs (1381) and McNamara
(1983) both of WhOI:{l rely on the use of da;ca from various growth

{

studies such ‘as the Bolton and Michigan studies .and from which

Cemplates representing average growth patterns for different age

groups are now available and may be useful in growth prediction.

6.2 TREATMENT PLANNING
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6.2.1 Differential Dia@c)sis

The literature clearly indicates that lateral cephalometric analysis
can be used to help individualise treatment decisions for cases in
the broad spectrum of Class Il,Division 1 classifications.
Differential diagnosis is important t'o" enable selection of
‘appropriate mechanotherapy that will assist correctic;n and not lead

Lo a worsening of the malocclusion or soft tissue/skeletal profile.

Both the studies by Moyers et al (1980) and McNamara (1981) have

highlighted the need to assess the anteroposterior skeletal position
of the maxilla relative to other craniofacial structures. Both their
findings show the average position of the maxilla to be neutrally

placed and that retrusion of the mandible is the most common factor

contributing to Class II malocclusion.

McNamara (1981) also found that protrusion of the maxillary
dentition occurs léss frequently in Class II than previously
thought. He states that the relationship of the uﬁp‘ér incisor to A-P

line measurement is frequently erroneously taken as protrusion of
the upper incisors rather than a retrusion of the mandibul;r
skeleton and he s'ucjgests the use of a method of ce];)ha_lometric
measurement ‘of the actual horizontal distance o:‘;‘ the incisor from
point A which is therefore independent of mndibular pos:ition. (See
lSection 1.4.1.2)

The mandibularn dental position showed that the lower incisor is on

average well positioned relative to AP line (1.3 mm ahead),
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indicating support for the findings of Schulhof et al (1977) that

the position of the mandibular central incisor is more related to
maxlllary skeletal structures than to the mandibular skeletal

structures and may be an expression of labial and lingual postural

muscle activity (McNamara, 1981).

McNamara (1981) states that in his viéiv ‘there 1S a spectrum of Class
IT malocclusions and the choice of treatment should be a function of
the individual problem. ij: example, rather than routine application
of headgear he advises the use of treatment approaches that might
alter the amount and direction of mandibular growth. Proffit (1986:
pP205) has suggested the selective usé of functional appliances for
those cases with a normally positioned maxilla and retrognathic or
short mandible and although he states that there is no evidence that
they will increase mandibular growth, they are often seen to be
effective in the preadolescent child. Headgear is selected for
growth modification where the maxilla is forward.

As previously stated McNamara (1981) found a wide variation in
vertical development with almost 50% of his Class IT sample
exhibiting excessive vertical development. He further states that
there may be some association between alt:ered respiratory function
and some of thesei vertical Class Il maloc;:lusions and he cites the
study by Lii{der-Aronson (1970), linking enlarged adenoids to
vertical facial growth. Moyers et al (1980) fo;.md five patterns or
l"types" in the vertical .analysis of their Class II samples, the two

vertical extremes being:

(1) the high angle dolichofacial pattern with steep mandibular
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plane, steeper occlusal plane and the palatal plane tipped down; the

anterior cranial base tipped upwards, with large anterior face
height - when compared with the Michigan Growth Study nomms.

(ii) the low angle, brachyfacial pattern with low angles for the

mandibular plane, occlusal plane and the palatal plane; all of which

are mbre parallel to each other; the g;anial angle was more square
and the cranial base more horizontal than the Micﬁigan Growth Study
noxmms. |

Both these facial patterns had been identified earlier in the
orthodontic literature and their significance to t;:eatment planning
in terms of their mandibular rotational behaviour under orthodontic

Creatment has been well documented by Schudy, (1964); Sassouni

(1965) and Creekmore, (1967).

The other less common vertical facial patterns include downwardly
Cipped mandibular, palatal and occlusal planes, a high lip line,
often on the maxillary alveolar ;;rocess and ‘there is often an
assoclated maxillary prognathism. Another pattern 'displayed a bi-

maxillary protrusion, with the palatal plane and anterior cranial

base tipped upwards.

— g s Fine P iR U A N W M e e w e T e T e e s

H

6.2.2 Facial Growth Patterns and Treatment Planning -
e

Differential diagnosis using cephalometric analysis enables a facial
:pattern to be developed for the patient, which to some extent helps
Lo predict its future growth and especially to determine its

reaction to particular treatment mechanics (Schudy, 1964).

The brachyfacial — hypodivergent pattern: this pattern is associated
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with a total forward growth rotation, especially in the mandible:
there will be a short anterior face height and deep overbite. The
cephalometric description is similar to Moyers et al, Type 2

pattern, with nearly horizontal mandibular, occlusal and palatal

planes. Because of the forward growth ;qtation, treatment is
designed to rotate the mandibular plane open inpreasing anterior
face height, this being accomplished f«}ith extrusic.;;n of the buccal
Ceeth (provided there is adequate freeway space, Nanda [19811).
Treatment planning:

(i) use Class II elastics to extrude buccal teei;.h, but they may

stubbornly resist occlusal extrusion if strong facial musculature

and lack of freeway space prevail.

(ii) bond/band mandibular second molars to assist in arch

levelling (extrusion of first molars and premolars) with reverse

curve of Spee bends to the archwires.

(1ii1) maxillary molars should be moved distally as much as possible

with cervical or horizontal headgear.

(iv)  avoid extractions if possible as this will aid forward

{

mandibular rotation. | S Ceme e am e
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(v) retain coffgcted overbite until growth is cemplete (Schudy, .
1964, 1973;{Creekmore, 1967) . |

Dolychofaciai - hyperdivergent pattern: here the anterior facial
» height is excessive in proportion to posterior facial height, with a
prominent mid-face and retrognathic mandibular profile. The
cephalometric indicators are a steep mandibular plane and the

occlusal plane to mandibular plane is high. In this pattern the
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pogonion has been shown to move downwards and backwards with growth

and especially with treatment that extrudes posterior teeth, often
worsening the already retrognathic profile.

Treatment planning:

(i) molars must not be extruded or moved distally as this will

rotate the chin point further back.

(i1) a highpull headgear to inhibit 'maxillary aiveolar growth in
the molar region is advis_eéi.

(1ii) intrusion of incisors to correct deep overbite.

(iv)  extraction of teeth in the maxillary arch méy facilitate most
aspects of Class II treatment planning, provided there is not
excessive arch crowding (Schudy, 1965; Creekmore, 1967). Roth
suggests extraction will assist treatment by creating a forward
mandibular rotation. (Graber and Swain, 1985: p70l1).

(v) any ilmprovement of ANB angle will not come from forward
mandibular growth, but only from posterior movement of point A with |
treatment. (Schudy, 1964; Pearson, 1978).

A nommal facial pattern: may be treated with the edéewise appliance
using either extrusion of buccal teeth into freeway space or by
intrusion of incisors or a combination of the two, depending on

incisor soft tissue relationships. (Schudy, 1964; Burstone, 1966,
:

1967; Nanda, 1981).

6.2.3 Growth and its Role in Treatment Planning
Schudy (1964) has written, "A study of growth sites and growth

sutures is of little value unless we know how, and to what extent
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the growth measurements affect occlusion". With this in mind I will
attempt to discuss growth as it relates to the Class II skeletal
malocclusion, placing emphasis on its application to the treatment
planning.
The maxillary growth is described by Enlow (1982:p84) as a ﬁassive

displacement in a downward and forward direction, created by growth

at the cranial base and an active growth of the maxillary sutures
and the nose. This is an ;‘Lﬁmportant growth mechanism during the early
primary dentition years, but becomes less important as growth at the
synchondroses of the cranial base slows at approximately 7 years of

age contributing only about one third of total maxillary forward and

downward displacement, between 7 and 15 years of age. The remaining
two thirds of this growth results from active growth of the
maxillary sutures and bone apposition and remodelling to the
surfaces, which is most likely in response to stimuli from the
enveloping soft tissue as described in the functional matrix theory
of Moss (1968) and Moss and Salentijin (1969).

The mandible grows in a pattern that has the chin ﬁbving downward

and forward, if the cranium, is used as a reference point. The
principle sites of,“g;o;th being 'tline posterior surface of tl:le ramus
and the condylar haﬁd coronoid processes (both endochondral and
periosteal g{rowl:h activity contribute) with little change along the
anterior part of the mandible. (Enlow, 1982: p-43).

Iwo opposing theories are currently held as to the control of jaw

growth and it remains the subject of considerable research (Proffit,

1986: p33). One theory holds that cartilage is the primary
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determinant of skeletal growth and bone responds secondarily and
passively. The other theory is that the soft tissue matrix is the
primary determinant of growth. This is the functional matrix theory
of Moss (1968) and it assumes that genetic control is mediated
largely outside the skeletal system. Volumetric growth of tﬁe
oronasopharyngeal functioning spaces i:)é:ing the primary factor in
facial and jaw growth, the objective being maintenance of an airway.
1T can be argued that the more indirectly growth is controlled the
greater the opportunity for environmental influences to affect it.
(Proffit, 1986: p33). With mandibular retrognathism being the most
common characteristic of Class II malocclusion, the mechanotherapy
for growth modification should be aimed at stimulating mandibular
growth. McNamara and Carlson (1979) indicate that mandibular growth
can be increased by changing the mandibular postural position. Other
studies on animals suggest that growth of the condylar cartilage may
be in Fpart adaptive and that condylar response to changes in the
environment may more closely resemble that of periosteum (rather
than epiphyseal cartilages of long bones). (Petrovib, 1972;
McNamara, 1981). However, this is by no means fully supported in the
literature and other authors state that there is inadequaté evidence
of mandibular gro;rl;h increase pbeyond its genetic potential. (Coben,
1966; Lindquiist in Graber and Swain, 1985: p592; Proffit, 1986:
' Pp204-206). However, it is conceded that accel.ération of growth is -
possible when functional appliances are worn, much of their success
being due to maxillary growth retardation (Graber and Swain, 1985:

Pp592-593) .
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If the maxilla is protrusive suitable headgear is selected for
growth modification. Several authors suggest that during growth,
distal traction can hold, retard or redirect forward eruption and
migration of upper molars and growth at the maxillary sutures is a
reactive process and not independently active (Coben, 1966; Fnlow,
1982: pp86-162). Therefore extraoral force can be applied across the
sutures to modify excessive maxillary ‘growl:h in either the
anteroposterior or vertical directions. Enlow (1982: plé62) states
that as well as affecting sutural growth (displacement) of the
maxilla, the drift movements of teeth that occur Wi;.th the growth of
the alveolus can be directed to different eruption paths.

Rotation of the jaws during growth

Bjork (1955) first introduced the temm "growth rotation" when his
metal implant studies revealed a mandibular rotation relative to the
original shape. A more recent work by Bjork and Skieller (1983)
explains mandibular growth changes by dividing them into three
components:

(i) Cotal rotation of the mandibular corpus, measured as a change
-1n Inclination of an implanﬁ line relative to the: anterior .craniél
base,‘

(ii) the rr}atrix rotation of the outer surface with a centre of

rotation at Ehe condyles, and

; (11i1) the intramatrix rotation centred at a point within the body

of the mandible.

The outer soft tissue covering (matrix) and the bony mandibular or

maxillary bony corpus can be considered as independent tissue




293
systems capable of separate rotation both forward and backward.
In normal skeletal patterns Bjork and Skieller have found a slight
forward rotation of the mandible and maxilla. The brachyfacial
patterns are characterised by an excessive forward growth rotation
of the mandible resulting from both an increase in the nomﬁl
internal rotation and a decreased mtfi}; rotation. Tl}is produces a
lack of compensation and the typical morphology of horizontal
palatal and mandibular pl_aﬁes, a deep-bite and often overlap of the
maxillary incisors.
In the dolichofacial patterns there is a lack of forward internal
rotation or even a backward intramatrix rotation. The total rotation
1s a backward rotation effectively centred at the condyles and
results in excessive anterior face height. The palatal plane rotates
downwards posteriorly while the mandibular plane shows an opposite
backward rotation. (Similar to Moyers et al, [1980]1 Type 1.)
This study helps to explain the treatment phenomendn reported by
Schudy (1964) and Creekmore (1967). It has significance in planning
both treatment and retention in Class II skeletal ;rélocclusion and

adds to this the concept of'total rotation having two parts, °

intramatrix rotation (remodelling of the mandible) ‘and matrix

rotation. (Dibbets, 1985).
{

6.2.4 Growth Modification in the Pre and Early Adolescent Period

Growth modification therapy of the Class II skeletal relationship is
successful provided a substantial amount of forward mandibular

growth can be expected. It should be commenced 2 years prior to
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onset of puberty. Although jaw growth certainly continues long after
puberty its magnitude is rarely sufficient to allow correction
(Coben, 1966; Proffit, 1986: p20l). As discussed earlier, in Section
6.2.3, 1f the maxilla is normal and the mandible is retrusive
relative to other craniofacial structgreg, then functional
appliances are selected to encourage nénd;bular growth. If on the
other hand the maxilla is protrusive relative té t;he mandible and
other craniofacial structuj;es, then suitable headgear is selected to

redirect maxillary growth and tooth eruption.

6.2.5 Treatment Planning when Growth is Substantially Finished or

when Growth Modification is Unsuitable.

Ackerman and Proffit (1970), (and in Graber and Swain, 1985: p94)
state that extraction of teeth may enable the correct molar and
incisor relationship to be achieved, but the underlying Class II
skeletal discrepancy remains resulting in a ‘"camouf:lage treatmment"
(sic). While this is compatible in mild to mderatg Class II cases,
in the severe cases retraction of upper incisors wiil lead to
increasing prominence of the nose and an unaesthetically obtuse
nasiolabial'angle_: that signal the effective limits of retraction. -

(Proffit, 1986: p2l4).
q

;6.2.6 Prediction of the Pubertal Growth Spurt and the Value of
Current Methods of Growth Prediction

The importance of growth to the treatment of the skeletal Class II

malocclusion has been described, but to be effective this growth
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modification should commence 2 years prior to onset of puberty, 8 -
10 years of age in girls and 10-12 years of age in boys. Once the
patient reaches puberty there may not be enough growth to effect a
skeletal correction (Proffit, 1986: p204).
Indicators of the beginning of pubertal growth spurt
Pubertal growth spurt is directly rela%éd to sexual Isaturation.
* In females: menarche onset will"oniy indicate that the

greatest part of skeletal érowl:h has already occurred. (Graber and
Swain, 1985: p39).

* in males: voice change, markers of sexual maturation (pubic

hair etc.).

These indicators tend to indicate the peak and not the onset of

pubertal growth (Hagg and Taranger, 1982). On average the pubertal
growth spurt began at 10 years in girls and finished at 14.8 vyears
and 12 years in boys, finishing at 17.1 years. Skeletal age: a wrist
film to examine the ossification of the carpal bone can be used.
Growth prediction: I have discussed several methods of jaw growth
prediction, including the Johnston forecast grid and the Ricketts
prediction. Both of these appear to rely: on mean change al?n‘g:‘the“ T
existing cephalorqetric pattern and do not provide an individﬁélized
prediction. The usé of Templates that are superimposed on the
original ce}_:ihalogram are now avallable using norms from various
i_growth studies (i.e. Michigan, Burlington, Bolton, etc.).

A study by Schulhof and Bagha (1975) has established up to 56%

greater accuracy with the computer based prediction over the

Johnston grid methods and the refinement of computer prediction may
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provide greater predictive accuracy. However, this is not promising
when confronted by the statement from Bjdrk and Skieller (1983),
that facial growth increments are not uniform in either direction or
rate and even the paths of eruption of teeth are variable. Growth
prediction based on present cephalometric two dimensional éfiteria
cannot therefore be totally relied upfoh.' However, there is a
considerable level of acceptance found iﬁ the lfi.te'ra’t;ure and authors
such as Ricketts et al (1979: p38) and Roth (in Graber and Swain,

1985: p671l) support the use of growth prediction in treatment

planning using VIOs. '

Assessment of soft tissue, profile and proportions of the face. In
diagnosis and treatment planning always check for disproportions,
asymmetry of facial features and clinically examine and photograph
the frontal view of the face. The profile should be described,
remembering that the face of an adolescent becomes more orthognathic
with growth. The lip/incisor relationship should be recorded,
whether excess tooth of gun is displaved, any lip strain and the
amount of freeway space. Evaluate T.M.J. and occlusal function; note
any pain, noilse or limitations of jaw opening.

6.3  THE EDGEWISE APPLIANCE — ITS PRESENT EVOLUTIONARY STATE
(

6.3.1 Passive Elements

The edgewise appliance has shown considerable adaptability to change

since Angle first introduced the single winged bracket constructed

of soft gold. The present evolutionary stage is the preadjusted
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bracket and molar tube which attempt to provide control in three
planes. Commercial variations range from prescriptions that offer a
Cotal set of preadjustments for every tooth, to a wide range of
preadjusted brackets that allow the practitioner to determine the
preadjustments needed for a particula;: set of teeth. Incremental
adjustments are not nearly as reliant 5n _sequential grchwire
adjustments and are achieved by gradu'élly increésing the archwire
size. The final ideal. too,th position in the preadjusted brackets is

achieved with maximum slot expression obtained with placement of

full-sized rectangular archwires (Meyer and Nelson: 1978).

6.3.1.1 The straight wire brackets

In the 1970s, following on from Andrews’ work on occlusal analysis
and studies of ideal tooth position, the first fully preadjusted
brackets were manufactured to a “pfescription“ designed by Andrews
(1976, 1976(bl). This prescription has hall the brackets with some
level of control and is able to produce, in conjunction with

F1]
i

archwires, labial-lingual or bucco—lingual torque, mesiodistal tip

- and in/out control for both'brackets anteriorly and buccally- -The ..

"Cip" 1is designed to angulate the bracket so that it is parallel to

the occlusal plane instead of perpendicular to the root, eliminating
{

individualized bends in the final archwire.

. In/out offsets account for the distance between the wire and the
tooth surface and avoid rotational and translational effects that

otherwise can only be eliminated with extensive final archwire

bending seen in Angles’ "ideal arch form" (Figure 3.6) with first,

[ 1§
H.q- ol Wh*“r"""'"“"
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second and third order bands. (Meyer and Nelson, 1978).

The molar tube: The upper molar tube should have a 10° offset in
the prescription to place the molar buccal surface at an angle to
the line of occlusion of the arch, i.e. the mesiobuccal cusp is more
prominent than the distobuccal cusp; this applies to both first and
second molar tubes. A smaller offset is.r_equired in the lower first
molar tube (about 5° - 7°). Some pres'c_:riptions inc;lude a distal tip
in the buccal brackets andf provide a form of anchorage control to
the molar and premolar which when tipped distally will resist mesial

displacement; this is similar to the original Tweed technique for

anchorage preparation. (Proffit, 1986: p304). -
An auxiliary edgewise tube is needed if a Ricketts or Burstone
UCility arch is to be used for intrusion of incisors. It is a

rectangular tube placed gingivally and is parallel to the archwire
Cube; headgear tubes (0.045" or 0.051") are routinely placed. The

first molar brackets should be convertible to create an edgewise

bracket if the second molars are to be banded in ;he treatment plan.

(Proffit, 1986: p304).

6.3.1.2 Variaftion in the straight wire prescriptions

There are no{w many prescriptions for the straight wire brackets;
Proffit (1986: p302) lists nine, the major difference between these
; prescriptions 1is the torcque angulation of the upper centrals and
laterals. For example "A" company has 7° torque angulation on the

centrals and 30 on the laterals; "Roth modified" has 120 and 80 ;

Rocky Mountain (Triple Control) and Bioprogressive have 22° and 14°.




301
Both the low and high torque angulations are viable, the 7° Andrews
bracket is bonded approximately in the centre of the clinical crown,
while the 22° of Iriple Control and Bioprogressive brackets can Ee
placed more incisally if needed to assist in overbite correction,
but when placed in this location, wilEL only match the torqu‘e\ effect
of the 7° placed at crown centre. Anotiw.er advantage of the higher
torque angulation is that it eﬂables the use ofv aﬁ undersized
rectangular arch; some praétitionerg preferring the lighter torque
forces from less rigid wires, énd this may be significant in high
angle cases where beta titanium rectangular wire is sometimes
selected for torque procedures (Lindquist, in Graber and Swain,

1985: pd78; Roth, in Graber and Swain, 1985: p691). Because of

variations in the shape and contour of individual teeth the torque
for some teeth will be correct while for others third order (torque)

bends will have to be added to the wire (Proffit, 1986: p304).
Torque built into the bracket base has been 'highligfhted in the
Andrews prescription. However, Meyer and Nelson (1978) suggest that

/

1T effectively is no different to torque built into the slot.

J

6.3.1.3 Changed dynamics and their clinical effects associated

with straight wire brackets.
:

Preadijusted é'dgewise pbrackets change the reaction to archwires from

those seen with the standard bracket in the following ways:
* placement of the first rectangular archwire produces labial

and buccal torque forces depending on the fit. Torque couples at the

maxillary incisor brackets will cause a resultant mesial movement of
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posterior anchorage and incisal flaring. The use of posterior
anchorage control is needed earlier than with standard brackets.
*x "tip" angulation will begin acting with the first archwire
creating a mesial crown tip and anchorage enhancement may bei needed
earlier as well as cinch back bends distal to the molar tubef.
* highpull headgear if applied t:.:{ Ir;olar tubes with 5° distal
root €tip may result in an excessive d-istai root pdsiéion and
excessive mesial tip of phé crown and Meyer and Nelson (1978)
suggest a reduction or no distal moiar tip if highpull headgear is
in the treatment plan. The outer ‘bow should be plated to provide a

Cranslatory force rather than a rotational force.

6.3.2 Active Components of the Edgewise Appliance

The continuous arch extending from molar to molar rema:ins the
primary source of control and force distribution in edgewise
Cherapy. The work of Storey and Smith (1952) and Beégg (1956) led to
the development of the differential light force concept that there
1s an optimum range of force values that will prociﬁlie a maximum rate
of tooth movement with a minimal loss of  anchorage; this force being -
| . :
light while heavyr forces produced the re{rerse effect with
protraction of the‘anchorage units throuéh the extraction space.
The desire t{’::: apply this differential light force concep_t to the
‘edgewise brackets was first developed by Jarab.ak and Burstone.
lJarabak used light forces from multi-looped levelling archwires and

also developed archwires of light gauge stainless steel with helical

loops to intrude incisors correcting overbite or to retract groups
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of incisors.

Burstone (1966) introduced the segmented arch, also designed to
deliver light constant forces to either intrude or to retract the
incisor segments. The appliance uses a segmented arch approach where
a heavy rigid arch segment is used to stabilize the buccal Fa‘nchorage
units, linked to a helical spring wir'e* éapable of light continuous
forces in the anterior segment . A bypassiﬁg intrusion spring with a
long lever amm (molar to incisors) and two labial springs provide a
very light‘ continuous force to intrude the ' incisors in overbite
correction. There will be reciprocal extrusive forc':e:s Lo the
anchorage units; if not desirable, vertical pull headgear or
Goshgarian transpalatal bars will limit molar extrusion.

Sliding mechanics with twin edgewise brackets and continuous arch,
produce conside;:able friction, limiting the effectivenéss of light
forces, so Burstone substituted a retraction spring with four
helical loops to retract the incisor segments, the lighter forces

placing minimal strain on posterior anchorage units (Burstone, 1963,

1966, 1977).

This concept of segmented or sectional arch mechan;cs has been
adopted by Ricketté et al (1979) in the development of
"Bioprogress:ive Therapy", where the anchorage units are again
;enhanced with rectangular sectional buccal arches connected by a
Cranspalatal arch of various designs. Continuous arches are avoided

until the end of treatment when they are used for torque movements.

The active sections of the archwire consist of the utility intrusion
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(bypassing) arch which fits into the molar tube auxiliary and is
constructed of 0.016" x 0.016" chrome cobalt, designed to apply
1light continuous force to the incisors, it is activated by 30° molar
tip—back bends and 30° buccal root Corcque. Retraction of the incisor

segments 1s achieved with a double delta helical utility arch.

Ricketts et al (1980: p22) state that the principles of light
differential force demonstrated by Storey and Smith, explain their

mechanics and they suggest that no more than 100 gm/ cm2 of enface

¥

root surface need be used with their sectional arch system. This
means that on average, cuspids can be retracted with forces of 75 -
100 grams and all four lower incisors can be intruded with a force

of only 60 — 80 grams (20 grams/tooth); upper incisors require 160 -
200 grams for their intrusion, these forces being well within the

range of optimal forces outlined by Storey and Smith (1952).

The continuous arch: The difficulty of obtaining light intrusive
forces and flexibility (without distortion) in the initial bracket
levelling stages has been largely overcome with the 'use of
continuous Nickel titanium (NiTi) arches. The advantages of this
alloy are its outfs“ganding springiness and flexibility, which result’
in lighter f{orces and larger tooth displacements (Kusy, 1981); it
has better pfoperties than stainless steel multistrand wires and

; properties similar to steel archwire with multiple loops (Proffit,
1986: p255; Kusy and Stevens, 1987). The intermediate wires

generally start with 0.016" and progress to 0.020" (in an 0.022"

slot), the final wire being 0.002" within the bracket slot size
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(Thurow, 1982: p294). Drake et al (1982) suggest that Beta titanium
(B.Ti) wire can be substituted for stainle;s steel in the
intermediate stages. B.Ti. has reasonably good formability and
weldability and can be shaped for closing loops and is of value
where slightly more flexibility is required. Kusy and Greenblerg
(1981) even suggest that B.Ti. is a subérior intemec;iéte wire to
stainless steel which they relegate for use maihly as finishing
wires where stability. of _fém 1s required. Andreason (1978) has
suggested that with pretorqued and angulated brackets, titanium
alloys may be adequate for finishing in some cases, where little
needs to be done to the arch, except that it may need closer
monitoring because of the wires elasticity and more continuous
force. This latter use of Beta titanium wire for finishing is
advised by Roth in treatment of high angle cases where light forces
are required and buccal extrusion is to be avoided. However the
literature generally indicates that stainless steel or chrome cobalt
are the choice of wires for finishing procedures (Kusy and
Greenberg, 1981; Thurow, 1982: p294; Proffit, 1986“:"1_:)255).

o Ty ol

The current state of the edgewise appliance.

Befofe the advent of titanium alloy wires% the Jaral?ak multi-looped
archwire was frequéntly used to increase the range and decrease the
stiffness, bfy effectively increasing the interlabial wire length.

iThis arch poses problems of hygiene and tissue impingement as well

as 1lncreased chair time (Kusy and Stevens, 1987) and has now been

virtually displaced in the initial levelling stages by the

continuous titanium alloys.
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The role of the Jarabak and Burstone therapies has been to introduce
the concept of differential light forces and of moving one segment
of teeth relative to another, rather than along a continuous arch.
These techniques however appear to have been displaced by the
Ricketts Bioprogressive Therapy, Which is identical in mechanical
principle but simpler and less cumbers‘ome in use and its preformed

utility arch has become readily available in the 6rthodontic

catalogues.

In summary the current edgewise appliance has evolved to a level
where several different archwire auxiliaries are ax}ailable for
selection generally with a triple controlled straight wire bracket
prescription. This choice helps to individualize the treatment

mechanics so that they suit the facial skeletal pattern, tooth/lip

relationships and soft tissue considerations.

The literature currently suggests three ma‘jor choices of edgewise
therapy: the first has continuous arches le\}elling overbite by
extrusi;:an; the second combines sectional archwires and continuous
archwires and the thirci involves the use of section;ll arches
described by Burstone and Ricketts and used to both intmdg and

retract anterior segments.

(i) Using continuous arches: progress from light force nickel
titanium le\;élling archwires to either stainle:ss steel round wires
~Oor Beta titanium rectangular wires as intermediate wires for further
levelling and space closure; finally finishing with stainless steel

rectangular archwires to gain maximum expression of the pre-

angulated brackets. Anchorage control will be needed in the
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intermediate and last stage.

(ii) Combination of continuous and sectional intrusion arch: if
Che treatment plan calls for intrusion of upper or lower incisor

segments, then the Ricketts utility arch is used first,followed by
continuous arches and sliding mechanics for retraction, in

conjunction with suitable anchorage control.

(11i) Sectional arches — (Bioprogressive Therapy): ﬁsed where light
differential forces are called for, placing minimal stress on the
posterior anchorage in both the ver'tical and horizontal planes. The
posterior anchorage is provided with rigid posterior segmental
archwires joined by a transpalatal arch and/ or suitable

headgear. (Ricketts et al, 1980; Roth, in Graber and Swain,
1985:p675; Proffit, 1986: ppd13-418).

6.4 MECHANICS SELECTION

The preceding discussion of the evolution of the contemporary
edgewise appliance indicates a wide ranging versatility which
enables adaptations of the appliance to suit the requirements of the
individual case within the Class II, Division 1 deep overbite group.
Skeletal Class II relationships can be treated either }:?y growth -
modification therapy or extraction therapy. Growth modificaltion is
commenced with suiif:able headgear or functional appliances depending
on the differential diagnosis for the particular case. Both
appllances are conmenced in the mixed dentitioil periods,. aimed at
achieving correction of the Class II skeletal discrepancy. The
occlusion may need to be treated later in the permanent dentition

with full banding appliances to level the occlusal plane and retract
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upper 1ncisors. Extraction and edgewise full banding therapy is
usually indicated if adolescent growth is past its peak velocity or
its direction is unsuitable, or patient co—operation with growth
modification appliances is judged or found insufficient.
There are several factors revealed in the literature that play an

1mportant role in selecting appropriai:e }nechanotherapy for a case in

this malocclusion group:

* age and growth potential of the patient;
x the facial (skeletal) growth pattern;
* the soft tissue relationships, including lip/tooth

relationships, the profile (nose, lips and chin relationships), and

the facial musculature;

x patient co-operation.

6.4.1 Age/Growth Potential

In growth modification, treatment success is largely dependent on
achieving the maximum differential growth to correct the Class II
discrepancy. Treatment should be commenced well before the pubertal
g:'rowth spurt ‘pegins. This means on average, commencing treatment 2
to 3 years before, puberty, at 8 to 9 years of age in girls,‘ and at
10 to 11 in boys éﬁd applies to both headgear and funr_:tional
appliances. ((.Coben, 1966; Lindquist,in Graber an_d Swain, 1985: p607;
Proffit, 1986: p4l9). |

lOnce the patient has entered puberty there may be inadequate growth
potential to correct the Class II relationship except in mild or

partial skeletal cases. The pubertal growth spurt can be determined
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by indicators of sexual maturation, but Hagg and Taranger (1982)
suggest These indicators mark only the peak and end of pubertal

growth spurt and not the onset and therefore can only be used

retrospectively.

6.4.2 Facial Pattern

The literature has shown that Class If, ‘Division 1 malocclusion
eXlsts 1In a variety of facial patterns that will fesI;ond differently
Co any given set of treatment mechanics. (McNamara, 1981).

Roth (in Graber and Swain, 1985: p6‘71) states that treatment
mechanics for this malocclusion can be divided inté two groups:

(i) those used in the normal to brachyfacial patterns, and

(11)  those used in the more dolichofacial, high angle pattemns.
This division in treatment mechanics follows on from the earlier
work of Schudy (1964, 1965) who divided cases into hypodivergent
(with low mandibular plane angles); hyperdivergent (high angle
cases) and normal (harmonious vertical development). Sassouni (1970)
and Thurow (1982: pll7), also differentiate between cases that have
flat mandibular and occlusal planes and cases with" :éteep mandibular

planes and weak masticatory musculature in their selection of

mechanotherapy.

In the brachyfaciai (hypodivergent) pattern there is a forward total

c

rotation of the mandibular growth (Bjork and Skieller, 1983) and to
~a lesser extent a forward nﬁxillary rotation which tends to result
1n a proportionately smaller anterior face height, deep anterior

overbite with more parallel mandibular, occlusal and palatal planes.

(Movers et al, 1980).
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Treatment with growth modification is possible with either cervical
headgear or functional appliances. In the normal to brachyfacial
cases with fixed banding it is safe to level the curve of Spee by

extrusion of the buccal teeth and to use the continuous arch

edgewise appliance with:

* reverse curve of Spee and exaggerated compensating curves;

the banding of second molars will assist in extrusion of
premolars and first molars, also assisting lower anchorage control;

)

Class II elastics if acceptable to the treatment plan;

cervical headgear will extrude upper molars;

% extractions are to be avoided where possible.

(Schudy, 1965; Creekmore, 1967; Roth,in Graber and Swain, 1985:
pP671).

The second category is the more dolichofacial (hyperdivergent)
pattern: here the anterior facial height is proportionately long,
the occlusal plane to mandibular plane anglé is hicg;h with a steep
mandibular plane. Often this provides a pattern of prominent mid-
face and retrognathic mandible (Schudy, 1964, 1965; Roth, in Graber
and Swain, 1985: p671). Bjork and Skieller (1983) report a.total
backward roi;,aticm: m these cases, essentially centred around the
condyle. In (the more extreme high angle cases a backward rotation of
the chin poiﬁt may very easily occur with even minor molar extrusion
; resulting in a further deterioration of the Class II profile.

In growth modification treatment highpull headgear may be used but
functional appliances are precluded

Mechanics selection:
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* mechanics that do not extrude buccal teeth must be selected;
% heavy gauge wires should be avoided to reduce extrusive
forces. Roth (op cit: p671l) suggests only low force wire should be
used even for torque control (i.e. nickel titanium round wires and
Beta—-titanium rectangular wires in large sizes [0.021" x 0.0125"]).
* Schudy (1964) states that in hlgh angle cases it is best to
treat as if the patient is an adult, since growth is of little
advantage, possibly a disadvantage, and he suggests the extraction
of the upper first premolars to correct the overjet but not the
Class II molar relationship. Roth (in Graber and Swain, 1985: p701)
suggests that extraction of teeth can be employed to slip posterior

teeth forward, allowing the mandible to hinge in the direction of

bite closure.

x anterior overbite if present is generally an over eruption of
incisors and is treated by incisor intrusion. A Ricketts utility
arch or Burstone intrusion spring is used in conjunction with heavy
gauge sectional archwires and transpalatal (Goshgarian or lingual)
arch to the buccal segment. Highpull headgear is sometimes needed
for anchorage control and to inhibit wvertical growth and may need to

be continued throughout the pbst—treatment growth period.

/

6.4.3 Soft kTissue Considerations

6.4.3.1 Lip/tooth relationship

(1) Interlabial gap: in a relaxed mandibular position an

interlabial gap between upper and lower lips of 2-4 mm is the nomn.
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If the case displays a larger gap then buccal tooth extrusion to
correct overbite will only worsen aesthetics, by increasing anterior
lower face height and increasing lip strain. Thus intrusion
mechanics is selected. If, on the other hand, there is no gap and a
redundancy of lip, then posterior extrusion mechanics should be
selected (Kuhn, 1968; Nanda, 1981).
(11) TUpper incisal edge — stomion distance: is 5n average 2—4 mn.
If normal (average), then intrusion_ 1s contraindicated. If a large
amount of upper incisor shows, with a high smile line, then
intrusion mechanics are selected (Burstone, 1977; I:Tanda, 19881).
(1ii) TIip/tooth imbalance in the high angle cases: If the height of
Che buccal teeth cannot be changed and the incisors need intrusion
Co correct lip/tooth disharmony, then the upper incisors may be
intruded, creating a "step" in the occlusal plane (Nanda, 1981).

(iv)  Freeway space (norm is 2-4 mm): if minimal then buccal

extrusion is contraindicated and correction of overbite by intrusion
1s the mechanics of choice, and may be more stable because of strong
mastlcatory muscle forces usually associated with -a smaller than

average freeway space. (Creekmore, 1967; Berg, 1980; Nanda , 1981).

6.4.3.2 S0ft Tissue profile
(

Assessment of the profile using the E plane,HoELdaway line, etc.,
~indicates the degree of anteroposterior retraction needed. Ideally
in Europeans the lower lip is 2 mm posterior to the E plane.
Ricketts (1957) adds that in adolescents of 7 — 12 years of age, the

lower 1ip should be on the E plane to result in a pleasing adult lip
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profile. Graber and Swain (1985: pp68-69) also suggest that in

assesslng facial profile, it should be remembered that the face

Ctends to become orthognathic with maturation.

Ricketts (1960[bl), and Williams (1969, 1985) suggest that the lower
incisor be placed on, or just in f:r:onfc qf the AP plane, to achieve a
balanced lip and facial profile. This ;ci;l require mechanics
selection that will stabilize the lowér incisori wﬁen the patients
desired profile is reached; This is achieved with the use of a lower
utility arch if bioprogressive auxiliaries are available, or the use
of lower rectangular torqued archwires, with roundéd buccal

sectlons, or uprighting springs on the canines or first premolars to

limit lower incisor retraction. (Ricketts et al, 1980: pld4;

Bennett, 1985).

6.4.4 Patient Co—operation

Patient co-operation is an important factor in treatment planning,
especlally if growth modification therapy ié éelecﬁed, because it
relies upon removable appliances. Full banding requires patient co-
operation in the use of elastics, headgear, oral hyéiene and
attendance.

Evaluation of co—operation: explore the patient’s motivation for
Creatment and what they expect from treatment. This motivation can
be describedi as external or internal. External motivation is that
provided by pressure from another individual, e.g. parent or peer
group. Internal motivation may be rare in a young child. Co-

operation will be good if the child genuinely wants treatment and

attitudes need to be developed in the child so that it will see the
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Creatment as a benefit as opposed to something else he or she must
undergo (sic). Parental co—operation is valuable while a resentful
child and/or ineffective or disinterested parents may provide more
than a challenge in growth modification. (Proffit, 1986: pl27).
Ackerman and Proffit (1970) have suggested that perhaps the best
solution, if the patient and parents are in agreement is
"therapeutic diagnosis", a concept which is applied over a trial
period to test not only thé usefulness of the growth pattern, but

also to assess the patient’s co—operation.

©6.4.5 Headgear Selection

Headgear traction plays an important role in the treatment of Class
11, Division 1 malocclusion. It may apply force across the maxillary
sutures in growth modification and secondly as an integral part of
the force system of the edgewise appliance, controlling anchorage,
moving buccal teeth, or groups of incisors ('with J hooks).

The facial pattern is vital to suitable headgear selection. In the
brachyfacial cases, extrusion of posterior molars will be an
advantage to bite opening and cervical or horizontal lines of
traction are sele:ct:;ed. The outer bow if placed below CR will provide
distal tippi;ng of the molar (Kuhn, l96é) and this is an alternative
to bodily movement (Godfrey, 1986: personal communication).

. If the archwire is ligated (rigidly) the CR changes to the level of
the premolar apices and bodily movement is achieved by placing the
outer bow at this position. If rotation of the maxilla, say upward

anteriorly is required, then the outer hook should be elevated above
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the premolar apices (CR) when cervical traction is used (Kuhn, 1968:

Godfrey, 1985).

In the normal to high angle, dolichofacial pattern, occipital
headgear is selected to provide an intrusive fotce, and if 1t can ke
tolerated, a distalizing force for anchqrage control to the molars
or maxilla.

If an archwire is ligated then the outer bow hook if placed so that

the line of action passes. through the CR at the premolar apices,

then there should be bodily movement which tends to reduce both the
overjet and overpite. (Nikolae, 1985: p353). In thé extreme high
angle case, no molar distalization can be tolerated and high
occlpital headgear is selected and requires a transpalatal bar to
prevent buccal roll (Kuhn, 1968; Burstone, 1977). This type of
headgear therapy acts to limit vertical growth and to prevent any

exCrusion of the molar anchorage when sectional intrusion mechanics

are used. (Burstone, 1977).

6.5 STABILITY GOALS, POST — TREATMENT RETAPSE STUDIES AND METHODS

OF RETENTION

6.5.1 Stability Goals

The stabiligy'of treated cases 'is dependent on corrected ocelusion
which should be within the bounds of normal muscle balance that is
. 1n turn dependent on the relationship of the apical bases to one
another. (Riedel, 1960). The literature also reveals the concept of

an ideal occlusion that is stable in both the static

(centric/occlusal) relationship and in functional relationship.
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(Andrews, 1972; Ricketts et al, 1980; Roth, 1981; Williams, 1985).
The static goals of occlusion have been effectively described by
Andrews (1972) who enumerated six keys consistently present in ideal
naturally excellent occlusiéms, including molar relationship, crown
angulation (mesiodistal tip), crown inclination (labio-lingﬁal) ’
correction of all rotations, and with ti.ght contact ap.d level curve
of Spee. Roth concurs with Andrews "keys" and declares them to be
consistent with desirable functiona;l. occlusal goals provided the
occlusion occurs with the mandible in centric relation i.e. maximum
intercuspation with the condyles seated in centric relation (Graber
and Swain, 1985: p666). Ricketts et al (1980) write that Class II
cases are pest positioned so eruption will combine with growth and

physiology to settle the occlusion into the best position for each

individual.

Functional occlusal goals:

x ideal functional occlusion requires that the lower jaw may be

closed from its physiologic rest position to maximum occlusion
without deviation of the condyle from its socket on either the right

or left side and without occlusal interference in the movement.

(Roth, 1981).

* a mutually i)rotected occlusion in which there should be
minimal or I;o slide from centric relation to centric occlusion; even
~contact on both sides with no lateral slide or forced mandibular
movement; canine protected occlusion on the working side; no
balancing interference upon lateral movement and disclusion of the

posterior teeth in protrusion (Tuverson, 1980).
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Static goals of occlusion:
* Anteroposterior Overcorrection

1-2 mm overcorrection is advised in Class II treatment. Once the
headgear and/or Class II elastics have been discontinued teeth may

rebound by 1 — 2 mm. (Riedel, 1960; Graber, 1966; Ricketts et al,

1980: p703; Proffit, 1986: p458).

* Vertical overcorrection

An edge to edge incisal relationship should be aimed at in deep
overbite correction, by flattening the occlusal plane within the
constraints of the case. This overcorrection is perhaps particularly

important in the low angle cases (Creekmore, 1967; Simons and

Joondeph, 1973).

X

Iow interincisal angle: of about 125° - 130° should be aimed

at, this allows for some post-retention uprighting, still providing

adequate contact for axial stress distribution rather than

deflection (Racklund, 1958; Simons and Joondeph, 1973; Ricketts et
al, 1980: p213).

% The occlusal plane: tipping the occlusal plane is to be

avoided; it results in relapse and probably cannot be permanently
altered. (Riedel, 1960; Lindquist, in Graber and Swain, 1955: p609).
Stability of deeﬁ overbite correction
- Berg (1983)5found that relapse of the corrected overbite was
greatest in the extreme brachyfacial cases. Thé Class I1I,Division 2
icases only showed 3.2% greater relapse than the Class II,Division 1
relapse and other studies also confirm a significant probability -of

relapse in the extreme low angle cases. (Creekmore, 1967; Simons and
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Joondeph, 1973).
Engel et al (1980) report that while low angle cases show the
greatest relapse tendency (up to 100% in some cases) the more
dolichofacial high angle cases correlate with stable overbite
correction related to their vertical growth pattern.
Stalbility of cases treated with posterﬁior extrusion and an opening
rotation of the mandibular plane is only permanenf i1f vertical
growth occurs which may p-rt.avide an increase in posterior face

height. Riedel, (1960), Schudy (1964) and Creekmore (1967) agree

with this but advocate extended use of an upper bite platform in the
retainer throughout the growth period of the mandible. This lack of

stability reported by Riedel et al is probably due to a return to

the extreme forward intramatrix rotation of the mandible reported by

Bjork and Skieller (1983) in brachyfacial cases.

Stability of intruded incisors: Engel et al (1980) report that
studies of incisor intrusion using utility éectional arches showed
an average intrusion of 3 mm and this was followed" by a relapse of 1
mn, i.e. two thirds of the intrusion held. There apﬁeared to Be no
difference in the ability t6 intrude either in the upper or lower
arch in both adults aﬁd children (perhaps demonstrating a real
intrusion as{ opposed to preventing incisor eruption?).

Occlusion: overbite stability has also been correlated with good

. continuity of both dental arches and good intercuspal relationships

of all posterior segments (Ludwig, 1967). The importance of incisal

contact on the cingulum plateau area and a low interincisal angle

has been reported by Backlund (1958).
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6.5.2 Retention and the Prevention of Relapse
Post—Creatment growth changes: long term relapse of Class II R

Division 1 treatment will occur in cases that are partially or fully
skeletal in origin (Proffit, 1986: p4,56)‘. Condylar growth may
continue after body growth is virtuall‘y complete; in girls until 15-
16 years of age and in boys until 18-20 vears o,f ége. (Graber and
Swain, 1985: pp38-39).

Bjork and Skieller (1983) state that bite opening by orthodontic
Creatment influences remodelling of the mandible aé does headgear on
the maxilla by inducing intramatrix rotation which may show a
tendency to relapse, requiring suitable retention. Proffit (1986:
p86) states that a post-treatment return to forward growth rotation
of the mandible and deepened overbite occurs in skeletal cases.
Retention in brachyfacial cases will require a continuation of
headgear and a bite platform in the retainef, or alternatively, a
functional appliance (a simple activator), until growth is complete;
wearing the appliance night and day for 6 months an;:i then at night
only until growth is complete (Graber and Swain, 1985: p336;
Proffit, 1986: p463).

In the dolichofaci;al cases there is a resumption of backward growth
rotation of difhe mandible often worsening the convexity of the
~profile, with the chin point becoming more retrognathic. Retention
suggested includes continued use of highpull headgear, to help limit

further vertical growth. Corrected overbite is stable in this

skeletal pattern and will not need a bite platform in the retainer




320

(Bjork and Skieller, 1972; Engel, 1980; Proffit, 1986: p86).

Bjork and Skieller (1972, 1983) report a late adolescent decrease in
arch length that will occur as part of normal growth between 10-21
years of age and resuiting from an internal jaw rotation which.
uprights the incisors while the molars migrate further mesiiaklly (see
Figure 5.35). In the lower jaw the greai:er forward rotation will
often Ctip the incisors lingually or cause crowdiné. The literature
has suggested continued u_sé of a fixed lower lingual retainer

throughout the growth period especially in forward mandibular

rotators. (Schudy, 1973).
The AP plane and lower incisor stability

The use of the AP plane in positioning lower incisors in a stable
position relative to the maxilla and in relation to the musculature
and soft tissue drape, is supported by several investigations.
(Downs, 1956; Ricketts 1960[bl; Williams, 1969; Linder and Aronson,
1976) .

The proclination of lower incisors may be necessary in some Class II,
Division 1 cases, notably where lingual retroclinat:ion has occurred,
often associated with circumoral dysfunction and habits. Zachrisson

(1984, 1987) suggésts that in these cases proclination to suitable

cephalometric reference line will remain stable.
c

The literature suggests that intercanine width expansion must be
~avoided as it relapses towards the original pretreatment width
resulting in incisal crowding (Riedel, 1960; Gardiner and Chaconas,

1976) .

Several studies have linked lower incisor crowding to large
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mesiodistal widths, possibly showing some degree of Bolton

discrepancy. For stability interproximal reduction has been

recommended (Nordeurval et al, 1975; Williams, 1985).
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SUMMARY

The purpose of the treatise was to describe Class II, Division 1,
deep overbite malocclusion and discuss its treatment in the
adolescent, using the edgewise appliance. The following list‘ , drawn
from the treatise, is wide ranging and :indicates the ‘nature and
diversity of the malocclusion and its treatment.

(1) A variety of skele_tél and dental relationships exist:

% on average the maxilla is neutrally placed with a retruded
mandible (60% of cases); vertical developmeﬁt also varies and
up to 30% of cases may show excessive vertical development.

* protrusion of maxillary dentition is less commonly seen than
previously t“hought and should be related to the _ma}dlla
(poiﬁt A) rather than the mandible.

(11)  The aetiology is regarded as largely genetic in origin;

orofacial dysfunction, if present, has been'found Eo be an

adaptation to rather than a causal factor of the malocclusion, but

may, along with habits, accentuate the severity of "'che skeletal

cases and play a role in thé aetiology of dentoalveolar cases.

(11i) Differential diagnosis using cephalometric analysis is useful
in treatmen"c planning:

* to lc;éate the maxilla/mandible in relation to other
craniofacial structures.

% to determine facial growth patterns from vertical analysis

i.e., more brachyfacial or more dolichofacial cases.

* to determine dental relationships to both skeletal and soft
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Cissue structure.
(iv)  Treatment planning should assess the possibility of
conmmencing growth modification to assist in correction of the
skeletal Class II relationship. If it is to be successful, forward
mandibular growth and co-operation must be adequate; alternafely
exCraction and edgewise mechanotherapf is selected for the mild to

moderate cases.

(V) The current edgewi_sé appliance provides a range of archwires

from continuous to sectionals and their selection depends on the

individual needs of the case. Preangulated brackets and tubes are

used to reduce archwire bending.

The following factors play a role in the selection of

mechanotherapy: facial growth pattern, lip/incisor relationships,

1ip strain/lip redundancy, freeway space/facial musculature forces.

(vi)  Stability in the anteroposterior and vertical planes will

require attention to the following treatment goals:

* overtreatment of both the anteroposterior and vertical
planes.
* an interincisal angulation of 125° - 130°.

§

* positioning. the lower incisors relative to the AP plane, up
to 2-3 mn ;férward of AP may remain stable and considerable
procb{ndﬁon may e needed in cases with a history of finger
sucking habits and circumoral dysfuncti;)n.

X attention to static and functional goals of occlusion has

also been stressed.

(vii) In skeletal cases extended retention is needed throughout the
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growth pericd and it should be selected to suit the facial pattern

and the degree of patient co-operation.
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CONCLUSION

Class 1I, Division 1, deep overbite malocclusion is not a single
clinical entity, but consists of a diverse range of skeletal, dental
and soft tissue relationships. There may or may not be associated
orofacial dysfunction; if present it is generally regarded as an
adaptation to, rather than_a cause of, the malocclusion. The

aetiology is presently believed to be largely genetic in origin.

Careful differential diagnosis to locate the jaws, the dentition and
sOoft Tissue, in relationship to each other and the other
cranlofacial structures is considered essential. This diagnosis
together with the facial/skeletal growth pattern, enables

appropriate selection of mechanotherapy for the individual case.

The current "evolutionary" state of the edgewise appliance provides
a range of archwire designs, from various segmented archwires,
bypass "utility" archwires to continuous archwires. This enables
correction of the deep overl:aite by a choice of incisor intrusion,
buccal extrusion or a compbination of the two. The treatise has
emphasized the value of the following factors in the selection of
suitable edgéwise mechanotherapy: facial growth patternt (the more
brachyfacial or more dolichofacial); incisor/lip relationship; lip

strain or lip redundancy; freeway space and facial musculature.

Goals of stability of the treated malocclusion have been described
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and compared to recent findings reported in the literature.
Retention of the skeletal Class II relationship and the deep
overbite (especially in brachyfacial cases) will need to be extended
throughout the post-treatment growth period and the retainers must

be selected to suit the growth pattern diagnosed for the case.
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