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The secret to productivity is simplicity.
Robin Sharma

About This eBook

!
!

This ebook is intended as a concise revision (refresher) text for any orthodontic
professional or post-graduate student wishing to have a simplified, consolidated reference
to most of the original concepts of SWA and technique.!

!

It is essentially a compilation of multiple credited sources, referencing various research
and clinical experiences in relation to the Straight Wire Appliance and technique, as
originally devised by Larry Andrews and subsequently modified and fine-tuned by other
notable clinicians over the years. !

!

I hope that this simple reference to basic SWA concepts is useful to many and - with a
number of clinical tips and shortcuts for increased treatment efficiency - it should be a
helpful primer on the concept of the Straight-Wire appliance and technique for all readers.!
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A Brief History of the Straight-Wire Appliance (SWA)

!

The Straight-Wire Appliance was first introduced by Larry Andrews in the early
1970s. Based on years of study of 120 cases of what he considered to be “normal”
occlusions, he published his seminal paper “The Six Keys to Normal Occlusion” in
1972 in AJO (AJO 1972, Vol 62, No. 3, p296), defining his rationale for pre-adjusted
appliances as well as the goals of treatment for the static occlusion of finished
orthodontic cases.!

!

The main achievement of the SWA was to simplify treatment of orthodontic cases
by minimising the need for time-consuming wire-bending for finishing and detailing
cases, as well as make the treatment more efficient overall, from the very
beginning. His prevailing thought was that pre-adjusted appliances would achieve
most of the correction, while the orthodontist would still be able to “fine-tune” the
occlusion as needed, thus some degree of wire-bending skills would still be
required.!

!

!

“If you go on a long journey, you don’t walk all the way! You fly most
of the way, then take a taxi, and then walk the final 100 yards.”

!

Larry Andrews

!
!

Nevertheless, the original Straight-Wire Appliance and technique had their
shortcomings due to the reliance on previous Edgewise techniques, and therefore,
many practitioners - following in Andrews’ footsteps - introduced their own
modifications to the original SWA prescription and technique, such as Ronald Roth,
McLaughlin, Bennet & Trevisi (originators of the MBT Treatment Philosophy), and
Dwight Damon, among others.!

!

Despite sharing the basic principles as well as many similarities with the original
SWA, today’s prevailing techniques do differ from Andrews’ original SWA concepts
in some respects, however the term “Straight-wire” still remains the encompassing
term that refers to most such techniques to this day, and thus it is this term that is
used in this short guide to encompass the various clinical techniques that are based
on that very same concept of using pre-adjusted appliances.!

!

The concept of using “straight” arch wires for orthodontic treatment - with the
benefits of minimal wire bending and using sliding mechanics - was a new concept
at the time, and remains the dominant concept of treatment in Orthodontics today. !

!

This short guide aims to present the basic principles and technique of the “StraightWire” concept, as it relates to most pre-adjusted appliances today, while also

sharing some relevant clinical tips that can aid in obtaining maximum clinical
efficiency during treatment. The acronym “SWA” will be used throughout this text to
refer to all pre-adjusted appliances.!

!
!

Andrew’s Six Keys to Normal Occlusion, Simplified.

!

The following six key to normal occlusion - according to Andrews - were the direct
result of his study of 120 non-orthodontically treated cases with what was
considered to be “normal” occlusion, and published during the early 1970s (AJO,
Sept 1972, Vol 62, No. 3, p.296). The SWA was specifically designed to help
achieve most of these keys automatically - right from the start of treatment - with as
little wire-bending as possible.!

!
!
Key 1
!

Molar Relationship!

The mesio-buccal cusp of the upper first permanent molar should lie within the
buccal groove of the lower first permanent molar, with the disto-buccal cusp of the
upper first permanent molar occluding with the mesial surface of the disto-buccal
cusp of the lower first permanent molar.

!
!
!
!

Proper Class I Molar Relationship

If the molar angulation is incorrect, lack of premolar intercuspation will result, and
full buccal segment interdigitation will not be achieved.!

!
!
!
!

Key 2 Crown Angulation!

!

Refers to the proper mesio-distal “tip” of individual teeth. !

Incorrect angulation of incisors, for example leads to spacing in adjacent contacts
and/or incorrect buccal occlusion.!

!
!
Key 3
!

Crown Inclination!

Refers to proper labio-lingual “torque” of individual teeth.!

!
Key 4
!

Rotation-free Dentition!

No rotations of any teeth should be present, particularly teeth that occupy different
amounts of space when rotated (e.g. Molars and premolars)!

!
!
!
!
!

Key 5 Spacing-free Dentition!

!

the dentition should be free from spacing, with tight contacts between individual
teeth (assuming no tooth-size discrepancies are present in either arch.) Bennet &
McLaughlin referred to the absence of tooth-size discrepancies as the 7th Key to
Normal Occlusion.

!
!

Key 6 Levelled Occlusal Plane!

!

The occlusal curve (of Spee) should be flat or
minimally-curved. Treatment should aim at
flattening the curve, if possible.!

!
!
!
!
!
!
!

The Curve of Spee

The SWA is designed to achieve the first 4 keys almost automatically, however
specific mechanics and proper anchorage control are required to achieve keys 5
and 6, or all keys simultaneously.!

!

As McLaughlin, Bennet & Trevisi state, Goal-oriented orthodontic treatment is
extremely important, regardless of the system used. If treatment goals are
consistently kept in mind from the early stages of diagnosis and treatment planning,
then overall treatment is much more efficient and the results are more consistent.
The general goals for treatment - as they see them - should be:!

!
•
•
•
•
•
•

!

A “six keys” Class I occlusion.!
Condyles in a seated position - preferably in Centric Relation.!
A relaxed healthy musculature.!
A Mutually-protected occlusion, with ideal functional movements!
Periodontal health.!
The best possible aesthetics achievable.!

The Straight-Wire appliance and technique - along with the many variations of it
over the years, such as the MBT system and philosophy - helps in simplifying the
road to achieving many of these goals, as long as they are constantly kept in mind
throughout treatment.!

!
!
!

Notes on Bracket Prescriptions

!

A wide variety of prescriptions currently exist that have evolved from the original
Andrews prescription concept, the most commonly used being the Roth and MBT
prescriptions, in addition to the original Andrews prescription. Other prescriptions
such as the Damon prescription are also gaining traction worldwide. However, all
these prescriptions share the same basic concept and design features within each
bracket system. !

!
The following three features control the bracket prescription:!
!
In-Out!
!

• Refers to the variable bracket / tube thickness labiolingually. !
• Reduces or eliminates the need for First Order (In-Out) wire bends.!

!
!
!
!
!
!
!
!
!
!
!
!
!
Tip!
!

• Refers to built-in angulation of the bracket slot to control mesiodistal crown
angulation.!
• Reduces or eliminates the need for Second Order bends.!
!
8º

!
!
!
!
!

!
!

Bracket Tip, built-into the Bracket Slot.

Torque!

!

• Refers to the built-in inclination of the bracket slot to control labiolingual crown
inclination (torque).!
• Reduces or eliminates the need for Third Order bends.!
!

!
!
!
!
!
!
!
!
!
!
!
!
!

+10º

Bracket Torque, built-into the Bracket Base.

A (+) sign refers to palatal root torque (labial crown torque) values.!
A (-) sign refers to labial root torque (palatal crown torque) values.!

!

e.g. +10º torque means there’s 10º of palatal root torque relative to the vertical
plane (see figure above), therefore the root moves palatally.

!

A fourth feature worth mentioning - although not normally mentioned as a main part
of the prescription - is the rotational control built into the bracket/tube, especially
for molars. It is essentially a First Order adjustment as well.!
!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
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+10º (MBT)

Anti-Rotation Offset (Counter-Rotational Wedge),
built-into the Molar Tube Base.

Common Prescriptions Chart *

!

TIP

1

2

3

4

5

6

7

Andrews

5

9

11

2

2

5

5

Roth

5

9

13

0

0

0

0

MBT

4

8

8

0

0

0

0

Andrews

2

2

5

2

2

2

2

Roth

2

2

7

-1

-1

-1

-1

MBT

0

0

3

2

2

0

0

1

2

3

4

5

6

7

Andrews

7

3

-7

-7

-7

-9

-9

Roth

12

8

-2

-7

-7

-14

-14

MBT

17

10

+7/0/-7

-7

-7

-14

-14

Andrews

-1

-1

-11

-17

-22

-30

-30

Roth

-1

-1

-11

-17

-22

-30

-30

MBT

-6

-6

+6/0/-6

-12

-17

-20

-10

ROTATION

1

2

3

4

5

6

7

Andrews

0

0

0

0

0

10

10

Roth

0

0

4

2

2

14

14

MBT

0

0

0

0

0

10

10

Andrews

0

0

0

0

0

0

0

Roth

0

0

2

4

4

4

4

MBT

0

0

0

0

0

0

0

UPPER

LOWER

!
TORQUE
UPPER

LOWER

!
UPPER

LOWER

!

!
“…I find the precise details of the prescription moderately irrelevant, because
I know I’m going to have to make some adjustments
for the specific patient in almost every case.”

!
!

Prof. William Proffit, 1993 **
* Values in the above charts reflect the standard appliances at times of conception. Some of these values
have changed over time and may continue to do so in the future.!
** Vardimon et al emphasised the need for individual case assessment in their 1986 article, where they found
a ± 5º Standard Deviation from common prescriptions as characteristic for all teeth.!

0.022” Slot vs 0.018” Slot

!
The main argument points are as follows:!
!
0.022” Slot!
!
• More freedom of movement of initial aligning arch wires in the relatively larger slot
(in theory, lighter aligning forces would be achieved.)!
• Larger working arch wires such as 0.019” x 0.025” SS perform better for space
closure and overbite control.!
• Arguably, less wire bending may be used throughout treatment.!

!
0.018” Slot!
!

• Claims of better torque control and expression particularly in the anterior teeth
due to the lesser play between the 0.018” slot and the usual 0.016” x 0.022” or
0.017” x 0.025” finishing arch wires in the finishing stages.!
• Working arch wires - usually 0.016x0.022 steel - are not as large and rigid for
tasks like space closure of extraction spaces resulting in loss of arch form control
and levelling.!
• More wire bending generally required with this slot system.!

!

Scientific data exists in support of many of the above claims, however, as long the
clinician understands the advantages and limitations of each system and is able to
manage the problems that may arise during treatment, the choice remains a
personal one. Currently, the majority of world-wide sales of orthodontic brackets are
of the 0.022” slot variety.!
!
!
!
0.016X0.022
!

!
!
!
!
!
!

!
!
!

!
!
!

0.018” SLOT

0.022” SLOT
0.019X0.025

More rigid than 0.016x0.022 and performs better during space closure and overbite control.

Notes on Bracket Placement

!

Pre-adjusted appliances are only as good as the accuracy of bracket placement.
Misplacing brackets in incorrect positions would ultimately lead to incorrect
expression of the built-in adjustments of tip, torque or in-out of affected teeth,
resulting in further malalignment and ill-coordinated dental arches.!

!

Generally, traditional teaching implies bonding pre-adjusted brackets in the center
of the Facial surface of the Clinical Crown (FACC point), along the Facial Axis of
each individual tooth crown (FACC line).!(FACC = Facial Axis of Clinical Crown)

!
!
!
!
!
!
!
!
!
!
!
!
!
!
General Bonding Tips!
!

FACC Point

Excess Adhesive =
Rotations!

FACC Line

It can be occasionally very difficult to assess the actual crown shape and size for
proper bonding due to issues such as swollen or abnormal gingival tissue contours,
fractured incisal or occlusal edges and abnormally shaped teeth in general. the
following are some guidelines to deal with the more common issues faced.!

!
Incisors!
!

• The first incisor bracket to be placed in each arch should be on the tooth with the
most natural and clear crown shape and size. Subsequent incisor brackets can
then be placed by adjusting to the same distance from the incisal edge of the first
bonded tooth, regardless of their gingival contours. Thus, this first bracket would
act as a guide to positioning other incisor brackets.!

!
!
!
!

Bond this tooth first!

Bond this tooth first!

Premolars!

!

• The general tendency among orthodontists is to bond premolar brackets more
occlusally than required, therefore resulting in infra-occlusion and incorrect torque
expression. It is recommended to line up the face of the slot with the center of the
clinical crown when viewed from a position parallel to the occlusal plane.!
!

!
!
!
!

Premolars should be bonded slightly to the gingival.

!
!
!

!
!
!
!
!
!
!
Molars!
!

2nd Molars should be bonded slightly to the occlusal.

• When banding molars, leaving equal amounts of the mesial and distal cusps
visible above the band is vital to maintain proper levelling of the molars along the
occlusal plane and with adjacent teeth, especial in premolar extraction cases. !
• As a general rule, band or bond 2nd molar tubes about 0.5mm more occlusal than
1st molars in order to prevent the 2nd molars from over-extrusion and affecting
the occlusion. This is particularly important in High-Angle cases.!

!
!

General Stages of Treatment with SWA

!

Treatment Planning in Orthodontics generally deals with two main areas; Alignment
and Occlusion. Therefore, the various stages of treatment with SWA revolve around
a progression of phases dealing with these two broad areas. To simplify, these
stages can be divided as follows:!

!
•
•
•
•

Levelling and alignment.!
Apical control and overbite correction.!
Space closure/consolidation and overjet correction.!
Finishing and detailing (of both alignment and occlusion).!

Archwires

!

The appropriate orthodontic arch wire is chosen for each stage of treatment based
on the kind of tooth movement required at that specific stage. !

!
Levelling and Alignment!
!
Ideal archwire properties for this stage include:!
!
•
•
•
•

Good springiness!
Low stiffness!
Good spring-back (active over a long distance and for a long time span)!
Relative low force generation, within the ranges for optimum tooth movement.!

!
Archwire options available include:!
!

• Nickel Titanium Alloy Archwire!
!
!
The wire of choice for the initial alignment stage of treatment. They exhibit a long
period of constant force upon “unloading”, thus have excellent spring-back
properties.!

!

Three forms of NiTi alloys exist and each has a place in treatment depending on the
initial malocclusion and discrepancies present in each individual case:!

!
!
!
!

• Active Austenitic alloy; exhibiting “Shape Memory” effect that is induced by
stress distorting the archwire in maligned teeth (Pseudoelastic)!
• Active Martensitic alloy; exhibiting the “Shape memory” effect that is induced
by heat (mouth temperature) which forces the wire to revert back to its original
form, thus aligning maligned teeth. (Thermoelastic)!
• Stabilised Martensitic alloy; the earliest form introduced by Andreasen in 1970,
and is stabilised by introducing a certain amount of Work Hardening during
manufacturing. It does not show true Shape Memory properties, as the first
two types. An example of it is the original Nitinol wire.!

• Multi-strand Stainless Steel wires!
!
!
Used a lot in the past but not as much today. The wire is prone to deform
permanently in the mouth, decreasing its overall efficiency. However, it may be a
second choice wire in specific situations where less range and/or flexibility is
required at the initial stage of treatment, for specific reasons.!

Archwire Sequence Guide!

!

Different clinical situations require different archwire sequences. However, the
following recommendations are presented here to aid in achieving a simple and
basic archwire sequence that may be used in a large proportion of cases, with
possible “intermediary” archwire in-between the main archwires, if the clinical
situation requires. For best results, the general concept is to keep it as simple and
as efficient as possible.!

!

“Simplicity means achieving maximum effect with minimum means.”
Koichi Kawana

!

The following sequence of archwires is just one simple recommendation that is
suggested for use (with a 0.022” slot system):!

!

1. 0.014” or 0.016” round Nickel Titanium (NiTi) archwires; !
!
for the initial alignment and derotation of maligned teeth.!

!

2. 0.018” round Stainless Steel archwire; !
!
to continue levelling and for sliding mechanics of individual teeth mesiodistally in the arch.!

!

3. 0.019” x 0.025” rectangular Stainless Steel archwire; !
!
for overbite control, torque expression and space closure with maximum
bodily movement achievable.!

!

Intermediate wires may include, for example, a thermal rectangular NiTi wire after
initial alignment for more apical control and complete derotation, as well as to
initiate torque expression before moving into more rigid stainless steel working
archwires. In addition, an 0.018” x 0.025” Niti or 0.019” x 0.025” TMA may be used
before inserting the rigid working archwire to achieve more torque expression and
slot levelling and allow for a more comfortable insertion of the working archwire.!

!
!
!
!
!
!
!
!
!
!
!

Base Archwires

0.014 / 0.016 NiTi

0.016 x 0.022 HANT

0.018” SS

Intermediate !
Archwires

0.019 x 0.025 SS

0.018 x 0.025 HANT!
0.019 x 0.025 TMA

Regardless of the archwire sequence used, a key point to remember is to be
patient!

!
• Allow each archwire sufficient time to work before moving into the next one.
!

• If the next archwire cannot be inserted with minimal effort and minimum binding,
then allow the current archwire more time to work. !

!

This is especially true when inserting 0.019 x 0.025 SS working archwires, as these
rigid wires will be very uncomfortable for the patient, and sliding mechanics for
space closure and consolidation will not be as efficient if inserted too early, with
possible loss of anchorage due to lack of desired tooth movement and excess
binding in bracket slots.!

!

•Overlays (Piggy-Back arches) may be
used in cases where surgical exposure
and traction of unerupted teeth is
required.

!
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Generally, an 0.012” Niti archwire is
recommended to engage the unerupted
tooth’s bonded attachment, while the
rest of the arch is being stabilised by a
rigid stainless steel archwire such as
an 0.018” round SS or a 0.019 x 0.025
rectangular SS, to minimise or
eliminate arch form distortion during
traction.!

!

1!

!
!
!
!
!
!!
!
!
!

Top: An example of a 0.012” Niti overlay (piggyback arch) for traction of a palatally-erupted 2nd
premolar. Once the tooth is in the line of the arch,
a regular bracket is bonded in place of the eyelet
attachment. Note the heavier stainless steel base
archwire in place for arch form support as 2nd
premolar is gently tractioned into the created
space.
Right: 0.012” Niti overlay archwire for traction of
bilateral palatally-impacted upper canines (no
extra anchorage auxiliaries or complicated
archwire designs), and final result (Inset Photo).

!
!
!
!
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Practical Points on Clinical Management of SWA

!
Arch Form!
!

1. Arch expansion is more likely to be stable in non-extraction cases and is most
effective in the posterior region. Expansion of the lower inter canine width is
unlikely to be stable unless the canines were originally lingually-displaced by
the occlusion.!
2. Arch expansion appears to be more applicable in growing children, however
there is no evidence that we can “stimulate” more growth beyond that which
would have normally occurred anyway.!
3. Posterior arch expansion can be better achieved where a degree of anteroposterior arch movement occurs as well.!
4. In general, space gain from posterior arch expansion is often less than
expected, and should not be relied upon for resolving major alignment
discrepancies.!
5. Crossbites affect the the amount of space available within the dental arches. !

!
!
Anchorage!
!

Anchorage management is essential with SWA. It should be planned and managed
from the earliest phase of treatment planning and should be managed both intraorally and extra-orally:!

!
1.
!

!
!
!
!
!
!
!
!

Intra-Orally!
1.1. Bracket / tube selection; a choice of a reduced tip on canines brackets is
less anchorage-demanding than Andrews or Roth’s original prescriptions,
e.g MBT. Posteriorly, the Roth molar tube prescription provides more
anchorage than Andrews’ original prescription.!
1.2. Use of Lace-backs (as advised in the MBT technique) from the initial
aligning phase can help prevent or minimise mesial movement of canine
crowns as their roots are adopting their correct inclinations.!

!

1.3. The correct choice of extractions will have a great effect on the case’s
anchorage requirements. For example, in Class II cases, extraction of upper
first premolars allows for greater retraction of anterior teeth for over jet
reduction, as opposed to extraction of 2nd premolars.!
1.4. Reinforcement of anchorage through:!
1.4.1. Palatal/lingual arches.!
1.4.2. Anterior biteplanes; allowing good overbite reduction with virtually
minimal loss of anchorage.!
1.4.3. Banding 2nd permanent molars, if erupted.!
1.4.4. Intermaxillary elastics; for example, Class III elastics (supported by
Extraoral Traction to upper 6s) can be beneficial in maximum lower arch
anchorage situations.!
1.4.5. TADs (Temporary Anchorage Devices) / Orthodontic Miniscrews.!

!
2. Extra-Orally!

!
!

2.1. Extra oral traction with Headgear may have a high, medium or cervical
direction of force depending on vertical facial parameters.!

!High: in cases of reduced overbite or and anterior open bites with increased
lower anterior facial height.!
!Medium: sometimes termed combination-pull headgear. in cases where
vertical proportions are reasonable and need to be maintained or only distal
horizontal bodily movement of 1st molars is desired.!
!Cervical: when upper 1st molars require extrusion in Class II, deep bite
cases but where the extrusion will not cause further unwanted downward backward
mandibular rotation that can negatively affect the Class II relationship.!

!
Clinical Tip!
!

When fitting a High-pull Headgear to upper molars, it is preferable to also fit a palatal arch
(or a Quad-helix) to prevent buccal flaring of upper molars, which can lead to early
contacts and an artificial increase in facial vertical dimensions and an anterior open bite.!

!
!
!

2.2. Headgear can be used in a:!
2.2.1. Supportive role; to help keep molars stationary (8-10 hours a day,
250-300g of force)!
2.2.2. Active role; for distal movement of molars (12-14 hours a day,
400-500g of force)!

Local Bracket Adjustments!

!

The following are certain clinical situations where some variation of the standard
bracket placement can be helpful in managing the case with minimal extra work or
time.!

!
!
1.
!

When upper canines assume upper lateral incisors positions!

If an upper canine is to be positioned in a lateral incisor position, its root will require
more palatal root torque in that more anterior position. The standard torque on a
canine bracket in SWA does not provide sufficient palatal torque, if used on the
canine as usual. Using the lateral incisor bracket on the canine is not an ideal
option either, as the base contour is difficult to position on the flat labial surface of
the incisor, the in-out values will be different (canine is bulkier) and the palatal root
torque on the lateral incisor bracket is not normally sufficient for the bigger, bulkier
canine. The best solution is to fit the canine bracket upside-down. !
!

!
!
!
!
!
!
!
!

• 180º-Inverted Upper Canine Bracket (MBT).
Torque is reversed while Tip and In-Out
remain the same.

Torque reversed,
(effectively +7º)

!
!
!
!

!
!
!
!
!
!
!

Dot is normally disto-gingival.
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This will reverse the torque to a more positive value such as -7 to +7 in case of
Andrews prescription (14º of palatal root torque), for example. The in-out and Tip
values will remain the same. If using the MBT prescription for example, this step
can be eliminated by using the +7 torque on canine brackets from the start (no
need to invert bracket as MBT provides +7, 0, and -7 Torque options for canine
brackets). Reshaping and re-contouring the canine would then follow as required.!

2. Buccally displaced canines!

!

These will often have prominent roots with high gingival attachments. Inverting
Andrews canines brackets (or using MBT’s +7º torque prescription) will provide
better palatal root torque in such cases. For palatally-impacted canines, the -7º
would be more appropriate.!

!
3.
!

Palatal upper lateral incisors root apices!

Again, the more elegant solution to this problem would be inverting the lateral
incisor bracket upside-down ( +3 to -3 in Andrews prescription) to obtain 6º of labial
root torque on a 19x25 SS archwire, to help further move the apices labially. With
Roth brackets, the net change will be approximately 16º, and with MBT; 20º.!

!

!•

180º-Inverted Lateral incisor Bracket. Torque is
reversed while Tip and In-Out remain the same.

4. Lower canines angulation in Class
III cases!

!

The standard mesial angulation on lower
canines brackets works in opposition to
our goals when camouflaging Class III
cases. One solution would be to “swap”
the lower canines brackets; bond the left
canine bracket on the right canine - in
the correct orientation - and vice versa.!

!
!

The torque and in-out values will remain the same, while the tip will be reversed to
distal tip instead of mesial. This will help upright the canines more and prevent their
mesial tip, allowing for better incisors retraction and retroclination as part of our
camouflage treatment mechanics. !

!
5.
!

Lower 2nd premolar extraction cases!

A frequent observation in such cases is the inadequate root parallelism and apical
separation between the 1st molar and 1st premolar roots, post treatment. This can
be avoided or minimised by a combination of the following:!

!

• Proper band seating/tube placement on lower 1st molars (Roth prescription
helpful here).!
• Banding 2nd molars.!

• Bonding the 1st premolar bracket at a slightly more distal angulation to allow full
apical correction.!

!
!
6.
!

High risk of lower incisor proclination!

Particularly in non-extraction cases or following functional appliance therapy. The
MBT prescription (with -6º lingual crown torque) on the lower incisors brackets will
aid in minimising incisor proclination. (approx. equivalent to adding 5º torque into
the archwire).!

!
!
7.
!

Upper 1st molars occlusion in Class II molar occlusion relationship!

When treating to a Class II molar occlusion, the mesio-buccal cusp of the upper
molar needs to be “tucked in” between the lower 1st molar and the 2nd premolar,
and the disto-buccal cusp needs to be more buccally-situated to avoid edge-edge
occlusion with the lower molar. This “ideal” positioning will also ensure no residual
spacing remains - or re-opens - in upper extraction spaces mesial to upper
premolars at the end of treatment. (This is due to the width difference between a
premolar and the MB cusp of the molar.)

!

• An upper 1st molar tube with 0º mesio-distal tip, 0º rotation and 14º of buccal root
torque (Andrews) is best in achieving the above mentioned occlusion. The
specific tube prescription may differ among other prescription systems but the
main key is the 0º rotation value, which prevents molar rotation mesio-buccally
around its palatal root axis, thus ensuring proper, space-free buccal molar
occlusion.!

!
Overbite Control!
!

A major drawback of the SWA is the
tendency for the overbite to increase in the
initial stages of treatment in most cases.
This is mainly due to the mesial tip built into
the canines’ bracket prescription especially in the upper arch - leading to an
extrusive force on incisors and an intrusive
force on premolars in the early aligning
phase.!

!
!

General overbite reduction mechanics in SWA involve one or more of the following:!

!

A.
B.
•
•
•
•

!

Correction of mesio-distal tip of teeth, especially canines, in early stages.!
Correction in the vertical plane through:!
Extrusion of posterior teeth.!
Uprighting of posterior teeth.!
Intrusion of anterior teeth.!
Proclination of labial segments.!

SWA features that allow us to implement the above mechanics can be explained as
follows:!

!
1.
!

!
!
2.
!

!

Mechanical Features Built-in to the SWA!
1.1. Correct and accurate bracket positioning - along with a flat archwire - will
remove or flatten the Curve of Spee.!
1.2. Banding the 2nd molars provides more vertical anchorage and aids in
achieving more incisor intrusion.!
1.3. The 0.022” slot allows for use of larger rigid archwires, i.e 0.019x0.025
stainless steel arches, which is much less prone to distortion.!

Mechanics for controlling normal range of deep overbite!
2.1. Flat 0.019x0.025 stainless steel archwires.!
2.2. A minimal reverse Curve of Spee in the lower arch, and an increased upper
Curve of Spee in 0.019x0.025 SS arches. (Counteract the excessive labial
crown torque in lower anteriors as well as the buccal crown torque in molars
by adjusting the archwire accordingly after reversing the curve.)!
2.3. Using light forces that do not overpower the biological rate of tooth
movement.!
2.4. Class II intraoral traction, which extrudes lower molars and can cant the
occlusal plane to some extent.!

3. Auxiliary mechanics for excessive increased overbite and/or gummy
smiles!
3.1. Utility arches; usually from 0.018x0.025 SS or Elgilloy.!
3.2. High-pull headgear to upper anteriors (J Hook headgear); very light forces
should be used and care taken not to cause resorption of incisors roots.!
3.3. Flat anterior bite planes; to allow over eruption of posterior teeth during the
initial stages of alignment and levelling.!

3.4. Reverse Curve NITI archwires; effective for excessively resistant deep
overbites and in adult cases. They should not be used for long to avoid arch
distortions.!

!
Clinical Tip!
!

Overbite reduction and Space closure mechanics are antagonistic!.. Light forces and lots
of patience are required to allow the mechanics to work to their full potential.!

!

!

Archwire Adjustments!

!

It is completely wrong - and dangerous - to believe that with the SWA, we can
simply remove an archwire from the package and insert it in the mouth, expecting
the wire and appliance to do the rest of the work for us!

!

There are two fundamental types of wire adjustments with the SWA technique, that
can be used to improve the results and finishing of all cases:!

!
A. Whole Arch Adjustments!
!
• Arch form adjustments (see previous section about arch form)!
!
• Vertical Segmental adjustments!
!

such as when creating a vertical step between lower canines and lower incisors,
for example, at the later stages of treatment, to achieve proper contact point
alignment.

!
• Increased or Reverse Curve of Spee adjustments.!
!

These are generally only applied in rectangular archwires in the later stages of
treatment to level occlusal curves and reduce deep bites. They normally don’t
need to be more than 2-3mm in curve depth at the deepest part of the curve.

!
• Segmental Torque adjustments.!
!

Torquing (3rd Order) bends are frequently applied to groups of teeth such as the
upper labial segment, for example, at the later stages of treatment to increase
torque when there’s no sufficient inclination of the labial surfaces of incisors - in
relation to the facial plane - after occlusal plane levelling.

!
!

B. Individual Teeth Adjustments!

!
• Single Tooth Torque adjustments (3
!

rd

Order adjustments)!

Frequently required in cases where torque needs to be maximised such as in
cases with palatally-displaced upper lateral incisors, or following alignment of
palatally-impacted canines.

!
!
!
!
!
!
!
!
!
!
!
!
• Bracket Tip and In-Out adjustments (2
!
Bracket !
(on Tooth Surface)

Archwire

Bracket !
(on Tooth Surface)

Archwire

Torque (3rd Order Bend) added to
archwire segment or single tooth bracket

No added torque to the archwire

nd

+ 1st Order adjustments)!

Occasionally, the original bracket prescription needs to be overridden to maximise
dentoalveolar compensation for certain occlusal issues, such as in the issue of
excessive mesial tip of the upper canines’ brackets in adult Class II cases, or the
the lower canines’ brackets in Class III cases.
!

!
!
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!
!
!
!
!
!
!
!
!
!
!
!
• Compensation for unusual tooth morphology.!
!
• Compensation for poor bracket placement.!
!
Correcting excessive mesial tip of an upper canine
bracket in a Class II case with a distal offset - (2nd
order bend)
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Extruding a 1st premolar occlusally with a vertical
offset (2nd order bend)

A Note on Occlusal Dynamics

!
!

…The aim of modern orthodontics is not only to create a well-aligned, static
occlusion with proper intercuspation, but also a harmonious dynamic occlusion
exhibiting normal function, within a well-balanced, harmonious,
and aesthetically-pleasing facial structure.

!
!
The 4 Keys to Harmonious Occlusal Function!
!

1. Centric occlusion and Centric Relation should coincide (or CO may be up to
1-2mm ahead of CR, at the most.)!

!

2. Lateral Guidance (a mutually-protected occlusion, as per Roth) should be
present. It can either be:!

!

• Canine Guidance!
• Group Function!

!
3.
!
4.
!
!

Smooth and shallow excursive movements should be present.!
Absence of non-working side occlusal interferences.!

The decision to finish the case to a canine or group function finish mainly depends
on the probability of finishing the case to a low angle, flat or a high-angle occlusal
plane. In general, Canine function is more frequent with forward growth rotations,
while Group function is more associated with posterior growth rotations.

!
!
!
!
!
!
!
!
!
!
!
!
!

A Final Note

!

“Less is more. Less, but better.”

!

The keys to elegant and successful orthodontic treatment are simple;!
!

!
! Thorough
Clinical !
! Examination
!
!

Correct Diagnosis !
& Tx Planning

Use of the simplest, most efficient means !
possible to achieve the desired outcome.

!

Dr. Larry Andrews’ philosophy when developing the SWA was to develop the ideal
bracket system as well as the ideal force delivery system - as he envisioned them
to be - in the hopes of being able to finish treatment in around 6 months. Of course,
this is not yet possible with SWA nor any other appliance for the vast majority of
orthodontic cases - and SWA is far from ideal - however, new advances in
orthodontic technology are constantly reducing chair-side time and leading to faster,
more efficient treatment than ever before.!

!
The SWA has many obvious advantages:!
!
•
•
•
•
•

!

Less wire bending.
More precision in finishing.
Use of simpler sliding mechanics.
Flexible biomechanics.
Multitude of bracket designs.

And although SWA may seem like a simple technique, it can be deceptive. It is
certainly not without its disadvantages, a number of which include the following:!

!

• Appliance adjustments still required due to high biological variability.!
• Relatively high friction between bracket and archwires requiring use of auxiliary
anchorage or expansion appliances (Self-ligating bracket designs are minimising
this problem.)
• Anchorage demands.!

!

The SWA concept remains the dominant treatment concept to this day, with a
multitude of bracket designs, systems and philosophies that derive their basis from
Andrews’ original teaching and it is likely that it will remain so for the foreseeable
future.!

SWA Case Examples
Case Example 1: Swapping Lower Canine Brackets in Class III Cases
This simple tip will help prevent mesial tipping of lower canines during levelling and
alignment, allowing for their uprighting and thus better incisors’ retraction and
retroclination as part of mild/moderate Class III camouflage treatment mechanics,
particularly in non-extraction cases.

Pre-Treatment

Post-Treatment
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The lower canine brackets were swapped; left to right and right to left, thus uprighting the canines, as
evident in the post-treatment clinical photos on the right.

Case Example 2: Treatment Possibilities with Self-Ligating Brackets
Modified SWA concepts, as applied with Self Ligating systems, can produce some
clinically impressive results, not easily achievable - if at all - with conventional SWA.
Occlusion as Presented Pre-Treatment
(Habitual Forward Posture)

Maximum Retruded Position
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Mid-Treatment

!
!
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using Damon Q self-ligating
brackets.
The overjet has been corrected and
occlusal correction is still underway.
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Case Example 3: Treatment Possibilities with Self-Ligating Brackets II
Lighter forces along with the reduced friction of Self-ligating bracket designs can allow for
non-extraction treatment in many cases that would otherwise be treated on an extraction
basis. This, however, requires deep understanding and respect of the biological
limitations and careful control of the mechanics involved.
Mid-Treatment
Pre-Treatment
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using AO’s Empower
Active/Passive SL System
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Case Example 4: Simplicity vs. Complexity in SWA Mechanics
Simple, patient & carefully applied SWA mechanics in seemingly complex cases can
often lead to the desired results in the most efficient manner, and with minimum or no
auxiliaries in many cases.!
!

!
!!
!
!
!

UR3-UR4 Root Transposition
using the light, properly-directed
forces of HANT archwires in a
c o n v e n t i o n a l p re - a d j u s t e d
appliance (MBT prescription)
along with lacebacks and
multiple bracket repositioning
over the course of treatment, it
was possible to gently move the
canine and 1st premolar crowns
into their correct positions,
followed by uprighting of their
respective roots, without the
use of auxiliary anchorage
appliances, and with minimal
loss of anchorage at the end of
treatment, as measured by the
final over jet, overbite and
buccal segments relationships.
This can be considered an
extreme example of the use of
“Reciprocal Anchorage” in case
management.
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!

!
!
!
!
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!

!
!
!
!!
!

N.B: It should be noted that it is
not always possible to achieve
similar results in every case
without extra auxiliaries. There
will always be a certain
percentage of cases requiring
more complex appliances and
auxiliaries for successful
treatment. However, careful
assessment of the rest of the
occlusion and required
corrections can occasionally
reveal the possibility of using
antagonistic mechanics that can
solve two or more co-existing
problems at the same time
without the need for external
anchorage support.

© Dr. Shadi Samawi
© Dr. Shadi Samawi

!

!
!
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!
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!

!
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!
!
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Case Example 5: Non-Extraction Treatment with Conventional SWA.
With careful technique, the gentlest of forces, and lots of patience, it is entirely possible even with conventional SWA bracket systems - to achieve considerable amounts of space
and occlusal correction in many cases. Such cases are often “condemned” for
extractions too early in the treatment planning phase. However, avoiding hasty extractions
from the very start of treatment can, on many occasions, yield good results, provided that
biological limitations and facial profile considerations are taken into account.

!

Pre-Treatment

Mid-Treatment

Post-Treatment
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* In this particular SWA case, (10-12 hr/day) Headgear support was used for anchorage reinforcement, for
approximately 12 months while attempting canines’ space regaining and achieving proper upper anterior
segment torque. Bonded retainers are mandatory in such cases, especially in the lower arch.

!

Knowledge is a process of piling up facts;
Wisdom lies in their simplification.
Martin Fischer
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This ebook is intended as a concise
revision (refresher) text for any
orthodontic professional wishing to
have a simplified, consolidated
reference to the original concepts of
SWA and technique.!

!

It is essentially a compilation of
multiple credited sources,
referencing various research and
clinical experiences in relation to
the Straight Wire Appliance and
technique, as originally devised by
Larry Andrews and subsequently
modified and fine-tuned by other
notable clinicians over the years. !

!

It is hoped that this quick reference
to basic SWA concepts is useful to
many and - with a number of
clinical tips and shortcuts for
increased treatment efficiency - it
should be a helpful primer on the
topic of SWA and technique for all
readers.!
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