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Introduction: The opinion on the ‘straight-wire’ concept has been evolving since its origin, characterized by faithful fol-
lowers or absolute skepticism. Currently, it seems reasonable to state that most professionals have a more realistic and 
critical viewpoint, with an attitude that reveals Orthodontics’ maturity and greater knowledge on the technique. The most 
relevant criticisms refer to the impossibility of the both the Straight-Wire and the Standard systems to completely express 
the characteristics related to the brackets due to mechanical deficiencies, such as bracket/wire play. 

Objectives: A critical analysis of this relationship, which is unclear due to lack of studies, was the scope of this paper. 

Methods: The compensatory treatment of two patients, using Capelozza’s individualized brackets, works as the scenery 
for cephalometric evaluation of changes in incisor inclination produced by different dimensions of leveling archwires. 

Results: The evaluation of these cases showed that, while the introduction of a 0.019 x 0.025-in stainless steel archwire in a 
0.022 x 0.030-in slot did not produce significant changes in incisor inclination, the 0.021 x 0.025-in archwire was capable of 
changing it, mainly in mandibular incisors, and in the opposite direction to the compensation. 

Conclusion: Considering compensatory treatments, even when using an individualized prescription according to the 
malocclusion, the bracket/wire play seems to be a positive factor for malocclusion correction, without undesirable move-
ments. Therefore, it seems reasonable to admit that, until a bracket system can have absolute individualization, the use of 
rectangular wires that still have a certain play with the bracket slot is advisable. 
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Folga braquete/fio: o que esperar da prescrição para 
inclinação nos aparelhos pré-ajustados

artigo inédito

Introdução: a opinião sobre o conceito Straight-Wire tem evoluído desde sua origem, caracterizada por seguidores fiéis 
ou ceticismo absoluto. Atualmente, parece razoável acreditar que a maioria dos profissionais tem uma visão mais realista 
e crítica, com uma postura que revela maturidade da Ortodontia e maior conhecimento sobre a técnica. As maiores críti-
cas, e com fundamento, referem-se à impossibilidade do sistema, seja Straight-Wire ou Edgewise, expressar totalmente as 
características embutidas nos braquetes, devido a deficiências mecânicas como folga entre braquetes e fios. 

Objetivos: uma análise crítica dessa relação mal explicada, pela carência de estudos, foi o escopo desse artigo. 

Métodos: o tratamento compensatório de dois pacientes, realizados com braquetes individualizados Capelozza, serve de 
cenário para uma avaliação cefalométrica das alterações nas inclinações dos incisivos produzidas por diferentes calibres de 
arcos de nivelamento. 

Resultados: a avaliação dos casos mostrou que, enquanto a introdução do arco de nivelamento de aço 0,019” X 0,025” em 
canaleta 0,022” X 0,030” não produziu alterações significativas nas inclinações dos incisivos, o arco 0,021” X 0,025”foi capaz 
de alterá-las, principalmente nos incisivos inferiores, e em direção contrária ao sentido da compensação. 

Conclusão: em tratamentos compensatórios, mesmo buscando-se utilizar prescrição individualizada de acordo com a má 
oclusão, a folga entre braquete e fio parece ser um fator positivo para que ocorra a correção da oclusão, sem que movimentos 
indesejáveis aconteçam. Assim, parece razoável admitir que, até que um sistema de braquetes permita ter uma individua-
lização absoluta, é recomendável a utilização de fios retangulares que preservem uma folga com a canaleta do braquete.

Palavras-chave: Braquetes ortodônticos. Ortodontia. Fios retangulares.
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introduction
The rationale of straight wire mechanics is to ad-

equately position teeth without the need of bending 
orthodontic archwires, transferring to the brackets 
the ideal positioning characteristics for each tooth at 
treatment completion. These characteristics, includ-
ing angulation, inclination, inset and offset, present in 
each bracket, determine the so-called prescription.

Andrews’s2 original proposal2 acknowledged dif-
ferences in the movements that should be performed 
to the teeth to meet the therapeutic goals, which in 
turn were also distinct according to the malocclusion. 
Within this context, the author offered multiple brack-
ets with different angulation and inclination prescrip-
tions, which when combined allowed an extensive and 
varied range of combinations that might be called in-
dividualized. In practice, it seems that the wide use of 
these resources was not adopted. The probable cause 
for this was the premise that it might be possible to 
treat all patients with a single set of brackets, which 
would be much more convenient and simple. 

Since the introduction of the straight wire appli-
ance, several alterations were suggested for inclina-
tion and angulation values in the different prescrip-
tions, in the attempt of treating the greatest number 
of cases without the need to include bends in leveling 
archwires. The great number of prescriptions cur-
rently available in the market, with such different val-
ues, reveals that this subject is far from reaching una-
nimity. The impossible search for a prescription that 
may be adequate to all cases still exists, though widely 
criticized in the literature, since it opposes the exten-
sive morphological diversity of mankind, including 
face and obviously teeth. 

Primary and usually unclear differences underly-
ing these prescriptions should be considered. Some 
authors` intention is to alter the values of prescrip-
tions individualizing the brackets according to the 
type of movement to be performed (individualization 
for movement) or according to the tooth positioning 
foreseen at treatment completion (individualization 
for finishing). Both might be useful when justified by 
the therapeutic goals. 

These variations in prescriptions most of the times 
include variations in inclination and angulation. Oth-
ers, such as in and out differences to control rotation 
during movement, seems to have been originated and 

restricted to Andrews2 appliance. An exception to this 
rule is the absence of molar off-set adopted for max-
illary molars finalized in Class II molar relationship, 
specific and non-controversial.

One of the criticisms associated to the straight wire 
technique refers to the prescription expression capac-
ity, since in most cases treatment is not conducted up 
to the thickest archwires, and even in that case, inher-
ent deficiencies of the edgewise system such as play 
and force reduction would preclude the complete pre-
scription expression. The expression of inclination 
seems to be more critical, being object of greatest con-
troversies and will be addressed in this paper. 

Conversely, when the subject is variation in pre-
scriptions, tooth positioning at treatment comple-
tion seems to be an essential consideration. The last 
decade has enlightened the orthodontic community 
with a clear perception on the limitations of growth 
manipulation, evidencing the compensatory charac-
teristics present at completion of the so-called “or-
thopedic-in treatments in patients with skeletal mal-
occlusions. Within this context, the treatment goals 
for these patients should be revised. The acceptance 
of differential values for the buccolingual inclination 
of incisors as a characteristic of compensation of the 
remaining maxillo-mandibular discrepancy, implies 
an alteration of the desirable or possible inclination 
for these teeth at treatment completion, reinforcing 
the concept of individualization according to the type 
of malocclusion to be treated. In these cases, besides 
alignment and leveling, the brackets also assist on the 
establishment of compensation characteristics, when 
these are not yet present, or on their maintenance 
when they are already present as a result of previous 
orthopedic approaches or even natural compensation. 

The concept of play
An important mechanical deficiency that has been 

more discussed in the literature after introduction of 
the straight wire technique is the play between the 
leveling archwire and the bracket slot. This makes 
sense, considering that in the edgewise technique the 
archwire was torqued as necessary, while theoretically 
it would not be manipulated in the straight wire tech-
nique. This play, also called deviation angle, was de-
fined as a rotation movement of the rectangular arch-
wire from its passive position (transverse section of 
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archwire parallel to the slot walls) to a position where 
two opposite edges of the archwire contact two oppo-
site walls of the bracket slot16 (Fig 1).

Initially, calculations using mathematical equa-
tions, considering brackets and archwires` nominal 
values, provided the first play values between arch-
wire and bracket slot.11 However, when examining the 
actual dimensions of brackets and archwires, it was 
observed that the nominal values did not correspond 
exactly to their dimensions. There is some variation 
around the nominal value, called tolerance limit of 
manufacturers. This would occur because the manu-
facturers fabricate archwires which dimensions are 
never greater than nominal values, and bracket slots 
slightly greater than nominal values. This would avoid 
problems at insertion and removal of archwires, es-
pecially the larger ones, besides providing adequate 
depth to allow correct positioning in the slot.19 How-
ever, the tolerance values of manufacturers tend to 
increase the play values.10,11

When the method employed to analyze the play 
first involved a torque meter and not a mathematical 
equation, even higher play values were found.14 The 
explanation for such different values was that the 
archwires, when microscopically analyzed, exhibited 
beveled edges that would reduce its torque capacity, 
increasing the play. This occurs due to the manufac-
turing process of rectangular archwires, which are 

obtained by grinding a round archwire of greater di-
ameter.19 Therefore, the edge remains rounded, evi-
dencing that the Edgewise technique is not quite a 
sharp edge technique . This rounding of the edge could 
contribute for varied play values depending on the 
archwire composition.19 Combined to these factors, 
the concept of force reduction would also act reducing 
the capacity of torque expression.9 Table 1 presents 
the play values found in the literature and the differ-
ent methods employed for measurement.

Recognizing these limitations and considering that 
they would be more significant in teeth submitted to ex-
tensive movements, Andrews2 designed brackets with 
compensatory characteristics of mesiodistal contra-angu-
lation, buccolingual contra-inclination and anti-rotation 
for cases involving tooth translation, so that at treatment 
completion teeth would have in correct positioning. 

Other authors, considering the same mechanical de-
ficiencies, suggested changing the prescription values to 
enhance the torque control, especially during anterior 
retraction mechanics. Concerning the inclination of max-
illary incisors, Roth;18 Mclaughlin, Bennett, Trevisi15 and 
Ricketts17 suggested different increases in the inclination 
values to obtain better torque control in anterior retrac-
tion movements. For mandibular incisors, Mclaughlin, 
Bennett, Trevisi15 and Alexander1 suggested a reduction in 
Andrews2 original value. The explanation for this individ-
ualization would be controlling an effect considered un-
desirable by the authors: The buccal inclination of man-
dibular incisors during leveling. As far as it is known, this 
explanation lacks rationale, considering that, initial level-
ing archwires are round or have reduced dimensions, not 
exerting any control on the buccal inclination of incisors. 
This reduced inclination would further act as a resistant 
negative torque during the use of Class II elastics, which 
may or not be useful depending on the therapeutic inten-
tion. Regarding compensatory treatments, this inclina-
tion lacks logic, especially after growth completion.

Author Method
0.019 x 0.025-in archwire 

x 0.022-in slot

0.021 x 0.025-in archwire 

x 0.022-in slot

Dellinger11 Mathematical calculation based on nominal values 7.88o 2.93o

Dellinger11 Mathematical calculation based on maximum tolerance values 9.63o 4.32o

Creekmore10 Data provided by Unitek, considering the tolerance values 10.5o 3.9o

Hixson et al14 Torque meter 12.8o 8.4o

Sebanc et al19 Torque meter 10.9–23.9o 4.5–8.3o

Table 1 - Compilation of play values reported in the literature.

Figure 1 - The play (deviation angle) can be defined as an angular rotation 
of the wire, from its passive position (cross-section of the wire parallel to 
the slot walls) until the position where the diagonal corners of the wire 
contact the opposite wall of the slot.
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In summary, it should be recognized that all these 
individualizations are designed for movement. The 
difference between these authors is that Mclaughlin, 
Bennett and Trevisi15 ruled out the need to manage the 
angulation for individualizing the movement, adopt-
ing only the management of inclination. However, 
all authors have made a mistake against the essence 
of the straight wire concept, when determining that 
these brackets could or should be used generically.

Biological variation
In addition to the mechanical deficiencies of the 

edgewise technique, another great criticism to the 
straight wire appliance was the mistaken concept that 
extrapolates its author’s2 concept ,that a single pre-
scription could be suitable to all patients, ignoring, for 
example, the wide biological variation demonstrated 
in buccal surface contours of teeth.11,21,22 In all studies, 
the standard deviation was significant and increasing 
in anteroposterior direction,11,21,22 precluding the use 
of mean values as a rule, since identical bracket bases 
would adjust differently on each tooth surface. There-
fore, the authors conclude that the use of reduced 
diameter archwires, allowing a certain play between 
archwire and bracket slot, is the mechanical property 
that allows the use of straight wire appliances in a large 
number of cases without causing undesirable effects.

Andrews,2 in his original paper, also comments on 
the wide variation existing in the inclinations of buccal 
surfaces of clinical crowns, yet in his studies the great-
est variation was concentrated on the incisors region 
and was not related to variations in the buccal surface 
contour, of clinical crowns but rather to changes in 
the dental inclinations of incisors, as a compensating 
mechanism in cases of small to moderate discrepancy 
between the bone bases. For these cases, Andrews2 
designed a variation of regular brackets with differen-
tial values for the inclination of incisors. This is one 
among several evidences that the author recognized 
the impossibility to apply with excellence a single set 
of brackets to all patients. 

Bibby,3 Casko and Shepperd8 reported variations in 
the inclination of incisors in different skeletal patterns, 
clearly demonstrating the incisor compensation capac-
ity in cases of small to moderate sagittal discrepancy, 
with the clear goal to maintain an adequate overjet. 
Solow20 discusses that using cephalometric norms for 

positioning incisors to achieve ideal outcomes in cases 
of skeletal discrepancy is a great mistake. According 
to Handelman12 and Capelozza,5,7 the most adequate 
positioning parameter would be never surpassing the 
biological limits during treatment, determined by the 
positioning of buccal and lingual cortical plates. Clini-
cal monitoring, with evaluation of periodontal quality 
and primarily considering the attached gingiva, might 
define the limits and type of movement.5,7

Individualization
In 1999, Capelozza Filho5 reintroduced the con-

cept of individualization for finishing. His prescrip-
tion is based on the same individualization concept 
for finishing originally proposed by Andrews,2 i.e. al-
tering the inclination values of incisors to compensate 
an altered bone base relationship. It is known, from 
clinical and research standpoints,4 that cases finalized 
with excellence may present extreme variations in in-
clination, especially for mandibular incisors. Also, the 
author5 suggests individualizing the angulation, a new 
and very important concept to generate or consume 
space, avoiding or potentiating tooth movements ac-
cording to the therapeutic intentions. The angula-
tions of maxillary and mandibular canines and inci-
sors are altered to allow these teeth to occupy more 
or less space according to the specific need. As a con-
sequence of the decision of angulating a tooth, there 
will be spontaneous repercussions in the movement 
of this tooth and adjacent teeth and other non-spon-
taneous repercussions that should be recognized and 
managed by the orthodontist.5,6,7 More recently, a new 
bracket for maxillary canines (zero angulation) was 
introduced for maximum compensation (minimum 
protrusion) in the compensatory treatment of Pattern 
II malocclusions (Tabs 2 and 3). 

The author considers that angulation is a more im-
portant individualization aspect than inclination be-
cause of its earlier manifestation, since the first arch-
wire; more constant and progressive, for it can be ex-
pressed by all archwires; and probably more expressed 
by the rectangular archwire.5,7 However, in this paper, 
the inclination will be specifically analyzed in accor-
dance with the proposal and methodology adopted. 

The effects of prescription for inclination, together 
with the concept of play and biological variation, will 
be discussed by presentation of case reports in which 
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brackets with slot 0.022 x 0.030-in manufactured by 
ABZIL were used, with individualized prescription ac-
cording to the facial pattern. An alignment and level-
ing protocol was established up to utilization of 0.021 x 
0.025-in rectangular archwires. Cephalometric radio-
graphs were obtained in defined intervals as follows: 
T0 – initial; T1 – at completion of 0.020-in leveling; T2 
– 45 days after placement of 0.019 x 0.025-in leveling 
archwire; and T3 – 45 days after placement of 0.021 
x 0.025-in leveling archwire. During this evaluation 
period, which comprised the 0.020-in up to 0.021 x 
0.025-in archwires, no other mechanical resource was 
used in combination to the leveling archwires to avoid 
interference. The rectangular archwires remained 
installed for a minimum period of 45 days, when pa-
tients were radiographed. All archwires were checked 
before placement and did not present any torsion that 
might alter the prescription of brackets. 

The measurements selected to evaluate the evolu-
tion of incisors during treatment were IMPA and 1.PP. 
All radiographs were obtained using a single equip-
ment, traced by a single examiner and checked by a 
different examiner. The tracing was then digitized and 
measurements were performed on a computer. 

	
Case report 1

Female patient, aged 13 years, pattern III, presented 
a straight profile with mild maxillary deficiency and 
slight mandibular deviation to the right side. When 
evaluated in centric relationship, the patient presented 

an edge-to-edge anterior relationship. The maxillary 
arch exhibited crowding in the right posterior region, 
with lingual rotation of the maxillary right second pre-
molar (Fig 2). The incisor inclination already demon-
strated some degree of dental compensation before 
treatment, with 1.PP measuring 121.7o and IMPA 86.8o. 

The proposed treatment planning included maxil-
lary rapid expansion, followed by maxillary protraction 
with compensatory intention since the patient was in 
the final growth period, with the history of menarche six 
months before treatment onset. Attached to the modi-
fied Haas expander, was a TMA coil of Pendex13 type 
for distalization of the maxillary right second molar 
and consequent achievement of space for the maxillary 
right second premolar. During maxillary protraction 
the mandibular leveling was initiated, using Capelozza 
Filho’s Class III prescription , with torque of -6o for 
mandibular incisors since it was predicted that com-
pensation, already present before treatment, would be 
increased by the applied mechanics and,at treatment 
completion, the mandibular incisors would present re-
markably reduced inclinations. Concomitant to maxil-
lary protraction, Class III elastics were used as part of 
the protocol, initially attached to the mandibular ca-
nines and later to the archwire. This was installed since 
the early stages of mandibular leveling to avoid any buc-
cal tipping of mandibular incisors during leveling.6,7

In this particular case, regular prescription was used in 
the maxillary arch since the clinical evaluation of inclina-
tion of the buccal surfaces of the maxillary incisor crowns, 

Table 2 - Capelozza Filho5 prescription for maxillary incisor and canine brackets for treatment of Pattern I, II and III malocclusions.

MAXILLARY ARCH

PATTERN II PATTERN I PATTERN III

Central 

incisor

Lateral 

incisor
Canine

Canine

II Plus

Central 

incisor

Lateral 

incisor
Canine

Central 

incisor

Lateral 

incisor
Canine

Angulation 5o 9o 5o 0 5o 9o 8o 5o 9o 11o

Inclination +7o +3o -5o -8 +7o +3o -5o +14o +10o -2o

Projection 1,5 mm 1,9 mm 1,4 mm 1,4 mm 1,5 mm 1,9 mm 1,4 mm 1,5 mm 1,9 mm 1,4 mm

MANDIBULAR ARCH

PATTERN II PATTERN I PATTERN III

Incisors Incisors Plus Canine Incisors Canine Incisors Canine

Angulation 2o 2o 5o 2o 5o 0o 0o

Inclination +4o +8 -11o -1o -11o -6o -11o

Projection 1,9 mm 1,9 mm 1,4 mm 1,9 mm 1,4 mm 1,9 mm 1,4 mm

Table 3 - Capelozza Filho5 prescription for mandibular incisor and canine brackets for treatment of Pattern I, II and III malocclusions.
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even after using the mask, did not reveal great buccal 
inclination to justify the use of Prescription III. This 
greater potential of compensation may jeopardize 
the facial esthetics by elevating the anterior occlusal 
plane and closing the nasolabial angle,hence it should 
be avoided in Caucasoid patients when possible.6,7

The maxillary and mandibular leveling was con-
tinued up to 0.021 x 0.025-in archwire. The evolution 
of incisors during the different stages of leveling is 

presented in Figure 3. Comparison of the initial ra-
diograph (T0) with the one obtained at completion 
of 0.020-in leveling (T1) clearly demonstrates the in-
fluence of elastics mechanics associated to maxillary 
protraction on the mandibular incisors, promoting 
an IMPA reduction of 3.6o, from 86.8o to 83.2o. The in-
clination of maxillary incisors was nearly unaltered 
during this stage. The introduction of 0.019 x 0.025-
in archwire promoted buccal inclination in maxillary 

Figure 2 - Case 1: Initial records (A-H) and at placement of 0.021”x 0.025-in levelling archwire (I, J, K).
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incisors and nearly did not alter the inclination of 
mandibular incisors. With the introduction of 0.021 
x 0.025-in leveling archwire, there was a reduction 
of 1.2o in the inclination of maxillary incisors and in-
crease of 1.1o in the inclination of mandibular inci-
sors. Considering the concept of play between the slot 
and the bracket, it is easy to explain the evolution of 
mandibular incisors, which presented a more nega-
tive inclination than the -6o prescription contained in 
the bracket at completion of 0.020-in leveling. Intro-
duction of the 0.019 x 0.025-in archwire did not have 
a significant effect in inclination, possibly due to the 
great play between this archwire and the slot. With in-
troduction of the 0.021 x 0.025-in archwire, reduction 
of the play promoted an active positive torque, which 
was responsible for the IMPA change. The Class III 
prescription in this case was effective to avoid unde-
sirable effects with the 0.019 x 0.025-in archwire, yet 
still insufficient to avoid the undesirable buccal incli-
nation for Class III correction when using the 0.021 
x 0.025-in archwire. However, the amount of torque 
promoted by the 0.021 x 0.025-in archwire did not lead 
to the loss of overjet correction . It is more difficult to 
explain the evolution of the maxillary incisor, which 
exhibited buccal tipping with utilization of the 0.019 
x 0.025-in archwire and then palatal inclination when 
using the 0.021 x 0.025-in archwire. The most probable 
explanation is that the buccal inclination of maxillary 
incisors occurred during 0.019 x 0.025-in leveling is 
that it might have been a side effect of torque correction 
on the posterior teeth. After maxillary rapid expansion; 
the posterior teeth were strongly buccally inclined, 

hence the reduction of transverse dimensions of the 
maxillary arch by palatal inclination of posterior teeth 
may have led to an increase in arch length (buccal in-
clination of incisors) to maintain a constant perimeter 
(sum of mesiodistal size of aligned maxillary teeth without 
crowding). The play existing when using the 0.019 x 0.025-
in archwire allowed buccal inclination of the maxillary in-
cisor up to the play extent. With introduction of the 0.021 x 
0.025-in archwire, the play reduction promoted an active 
negative torque, reducing the 1.PP (Fig 3).

An important consideration in this case is that, 
if a regular prescription was used in the mandibular 
arch, introducing angulations for the anterior teeth, 
such a significant reduction in IMPA would hardly be 
achieved up to 0.020-in leveling. The torque would 
also be concerning, considering the mandibular inci-
sors crowns presented a torque lower than -6o, which 
was confirmed after introduction of the 0.021 x 0.025-
in archwire. The use of regular prescription for in-
clination (-1o) might cause an active positive torque 
of the crown when introducting the 0.019 x 0.025-in 
archwire, and the use of a 0.021 x 0.025-in archwire 
with regular prescription might have led to loss of 
anterior relationship. The use of other mechanical re-
sources to avoid this,could have unfavorable effects on 
the roots and supporting bone relationship.

Case report 2
Female patient, aged 12 years, Pattern II, presenting 

mandibular deficiency evidenced by a short chin-neck 
line and marked mentolabial sulcus. The intraoral ex-
amination evidenced maxillary atresia, which however 

Figure 3 - Cephalometric superimposition of IMPA and 1.PP evolution from initial leveling up to 0.021 x 0.025-in archwire. T
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 - Initial, T

1
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did not lead to posterior crossbite because it was com-
bined with atresia of the mandibular dental arch. This 
atresia of both arches caused tooth crowding in both 
maxillary and mandibular arches. The Class II inter-
arch relationship was coincident with the facial pattern. 
Analysis of the initial cephalogram (T0) demonstrated 
maxillary and mandibular incisors well-positioned in 
their bone bases;with 111.2o for 1.PP and 93.5o for IMPA.

The proposed treatment plan included initially the 
reestablishment of dental arch morphology by means 
of a maxillary rapid expansion and slow mandibular 
arch expansion using an expanded lip bumper. After 
transverse correction, compensatory correction of 
malocclusion in the sagittal plane was initiated. This 
correction used an extra-oral anchorage for distaliza-
tion of the maxillary first molars and prescription II, 

Figure 4 - Case 2: Initial records (A-G) and at placement of 0.021 x 0.025-in levelling archwire (H, I, J).



T0
T1
T2
T3

T0
T1
T2
T3

© 2012 Dental Press Journal of Orthodontics Dental Press J Orthod. 2012 July-Aug;17(4):85-9593

Capelozza Filho L, Machado FMC, Ozawa TO, Cavassan AO, Cardoso MA

since the prediction for finishing indicated that the 
mandibular incisors would maintain or even increase 
their degree of buccal inclination. The crowding would 
be relieved by transverse expansion in both arches and 
sagittal expansion by distalization of maxillary molars 
and protrusion of mandibular incisors.

The radiographic evaluation after 0.020-in level-
ing (T1) revealed an increase of 4o (from 93.5o to 97.5o) 
in the inclination of mandibular incisors, a reflex of 
the expansion mechanics applied. The slight increase 
in the maxillary incisors inclination (1.PP went from 
111.2o to 111.9o) suggests that the expansion mechanics 
in the maxillary arch caused more transverse expan-
sion and distalization of maxillary molars.

The effects of leveling with 0.019 x 0.025-in arch-
wire, demonstrated by comparison of cephalograms 
at T2 and T1, indicated an increase of 1.1o (from 111.9o 
to 113.0o) in the inclination of maxillary incisors. The 
mandibular arch nearly did not present changes by 
introduction of the 0.019 x 0.025-in archwire. The 
leveling protocol was continued by introduction of 
0.021 x 0.025-in leveling archwire. Comparison of 
1.PP and IMPA values from the cephalograms at T3 
and T2 allows to infer the actual effect of the leveling 
with 0.021 x 0.025-in rectangular archwires. These 
effects, in this patient, were reduction of buccal in-
clination of both maxillary and mandibular incisors.

The explanation for the evolution of the maxil-
lary incisors inclination in this case (Fig 4), that first 
were buccally inclined in 1.1o by introduction of the 
0.019 x 0.025-in archwire, then lingually tipped in 0.7o 
with the increase in the dimension of the rectangular 

archwire (0.021 x 0.025”), may be explained, similarly 
to case 1: As an interference of posterior teeth torque 
correction on the incisor inclination after the patient 
was submitted to maxillary rapid expansion.

In the mandibular arch, introduction of the 0.021 x 
0.025-in archwire promoted great negative torque and 
the outcome was an IMPA reduction of 3.4o (from 97.3o 
to 93.9o). The force binary acting on the crown and the 
impossibility to promote lingual movement of the crown 
due to lack of space, caused buccal movement of the root, 
pushing it against the buccal cortical plate. This highly 
undesirable movement due to its iatrogenic potential,12 
fortunately, did not cause negative consequences in this 
case. It should be noted that even a prescription aiming to 
allow greater buccal inclination of the mandibular incisor 
was not sufficient for the degree of compensation exhibit-
ed by these teeth. The result might have been even great-
er if a regular prescription (-1o) was used. Prescriptions 
with individualization for movement, such as MBT(-6o),15 
might cause even worse consequences. Considering that, 
the torque values published by Creekmore,10 revealed a 
difference in play between 0.019 x 0.025-in and 0.021 x 
0.025-in archwires of 6.6o and that in this case the clini-
cally more significant torque was produced by the 0.021 
x 0.025-in archwire, the difference of 5o between the 
regular prescription (-1o) and the Class II prescription 
(+4o) might promote active torques with clinical signifi-
cance early in the 0.019 x 0.025-in archwire. If brackets 
with -6o torque were used, the negative torque effects 
would certainly manifest early in the 0.019 x 0.025-in 
archwire. This would surely be highly undesirable, since 
unlike the 0.021 x 0.025-in archwire, the 0.019 x 0.025-in 

Figure 5 - Cephalometric superimposition of IMPA and 1.PP evolution from initial leveling up to 0.021 x 0.025-in archwire. T
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archwire is routinely employed and usually remains en-
gaged to the brackets for longer period than adopted in 
the present study. Moreover, intermaxillary elastics are 
usually employed with this archwire. The use of Class II 
elastics in an archwire with active negative torque would 
further increase the buccal movement of the root, since 
the force applied by the elastics would act on the crown 
pushing it in the buccal direction, and the active negative 
torque would promote a force binary to lingually incline 
the crown. The resulting force would then produce buc-
cal movement of the root pushing it against the buccal 
cortical plate, and the extension of root movement would 
be related to the quantity of force generated by the inter-
maxillary elastics. This is at least unintelligent.

The classical torque proposal, when Class II inter-
maxillary elastics are used, is that there should be re-
sistant negative torque in mandibular incisors as an 
attempt to minimize the buccal inclination of incisors 
and use the buccal surfaces of the mandibular incisors 
roots as part of the anchorage unit, when elastics are be-
ing used to assist the maxillary anterior retraction, for 
example. Some prescriptions, as the MBT,15 intent to 
include this torque in the mandibular incisors brackets 
altering the value to -6o. However, the concept of resis-
tant torque is relative, and the torque present in the 
bracket is only one of the factors that will determine the 
type of torque produced;it should also be considered the 
crown`s initial buccal inclination and the amount of play 
between archwire and slot. In the present case, the 0.019 
x 0.025-in archwire effect of not altering significantly 
the IMPA demonstrates a resistant negative torque, 
since the crown presented greater torque than the one 
existing in the bracket, which was only confirmed after 
the introduction of the 0.021 x 0.025-in archwire caused 
IMPA reduction. This evidences that, to determine 
which degree of torque a tooth will receive with a certain 
prescription, it is also necessary to evaluate the inclina-
tion present in the buccal surface of the tooth crown. 

Some concepts, widely used regarding torque in 
the conventional Edgewise philosophy, should be 
revisited and better understood to be adapted to the 
Sraight-Wire philosophy.

In the conventional Edgewise philosophy, actual 
torque was that applied to the archwire and checked 
with pliers, and could be considered as neutral, buccal 
or lingual, according to the region where the archwire 
passed when held by the plier. This same archwire, 

when inserted in a bracket, delivered the so-called 
relative torque, which was the most important one, 
since the interaction between the torque in the arch-
wire and the crown inclination determined the actual 
effect that would be achieved. Therefore, the relative 
torque could be considered passive, resistant or active. 

In the straight wire philosophy these concepts had 
to be revised, because of the proposal to include in the 
bracket the positioning characteristics that were previ-
ously applied to the archwire. Thus, in the straight wire, 
the actual torque is present in the bracket, yet the most 
important factor is still the relative torque, which is mea-
sured in relation to the crown inclination. Similarly to 
the conventional Edgewise philosophy, the clinical ob-
servation of the archwire position when inserted into the 
bracket may be used to check the relative torque. How-
ever, with better understanding on the concepts of play 
and force reduction, a new manner of explaining passive, 
resistant and active torques may be employed. Whenever 
a rectangular archwire is inserted into a bracket whose 
crown inclination is contained in the play interval of the 
archwire, this torque may be considered passive since it 
will not promote any inclination movement. When the 
crown inclination is greater than the play limit, yet within 
a small range above and below the play interval, in which 
the resulting force binary is not intense enough to pro-
duce movement, this torque might be considered as resis-
tent. When the crown inclination is out of the play range, 
generating a binary with sufficient force intensity to pro-
duce tooth movement, this torque may be considered ac-
tive. However, the mathematical application of this con-
cept is difficult, since most manufacturers of orthodontic 
materials do not disclose the play values existent between 
their bracket and archwire set, and investigations con-
ducted so far were unable to measure the force reduction. 
Notwithstanding, the acceptance of this explanation may 
guide the professional during utilization of rectangular 
archwires, allowing a more accurate estimate of third or-
der binaries generated between the archwire and the slot.

Concluding remarks
Evaluation of incisor inclination during leveling with 

different rectangular archwires sizes in cases of compen-
satory treatments allows the following conclusions:

•	 In compensatory treatments, the bracket-archwire 
play, though considered a deficiency in the Edge-
wise techniques (including the Straight-Wire), 
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may be considered a factor that allow occlusal 
correction without undesirable movements, even 
when using partially individualized brackets; 

•	 Additionally, the accurate indication of brack-
et-archwire play values by the manufacturer 
would allow to the orthodontist a more effec-
tive torque control in Straight-Wire appliances; 

•	 When using individualized brackets for finishing, 
leveling with 0.019 x 0.025-in archwire did not 
promote significant alterations in the maxillary 
and mandibular central incisors inclinations;

Considering that the difference in play between 
0.019 x 0.025-in and 0.021 x 0.025-in archwires is 6.6o 

(Creekmore)10 and the difference between regular and 
individualized prescription for mandibular incisors in 
the employed prescription5 is 5o, the following could 
be expected:

•	 Active lingual torques early in 019 x 0.025-in 
archwire leveling if regular or individualized 
brackets for movement were used, especially in 
Pattern II patients. 

•	 The use of 0.021 x 0.025 archwires caused 
changes in inclinations, especially in man-
dibular incisors, opposite to the compensation 
direction, despite the employment of brackets 
with compensatory torques. 

•	 Considering the present conditions of individu-
alized brackets for inclination in the Straight-
Wire technique, always allowing the possibil-
ity of using rectangular archwires, though not 
mandatory, it seems obvious the choice of rect-
angular archwire and brackets with play greater 
than minimum, such as 0.019 x 0.025-in arch-
wire in 0.022 x 0.030-in slot.
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