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Main Points

We compared the treatment times of complete Class Il malocclusion, with and without crowding, treated with the 4 premolar extraction protocol.
+ Treatment times were similar.

No significant correlation between crowding and treatment time was found.

ABSTRACT

Objective: This study aimed to compare the treatment times in patients with complete bilateral Class Il malocclusion, with and with-
out mandibular crowding, treated with 4 premolar extractions.

Methods: The sample comprised 57 retrospectively and consecutively selected patients (30 male, 27 female) treated for initial Class
Il malocclusion, divided as follows: Group 1 consisted of 23 patients (11 males, 12 females; mean age 13.13 years) presenting no
crowding or 3 mm at most. Group 2 consisted of 34 patients (19 males, 15 females; mean age13.06 years) presenting more than 4 mm
of crowding. Crowding was manually measured in the initial dental casts. The Objective Grading System (OGS) index was manually
measured in the final dental casts and radiographic images. The groups were comparable regarding initial age, gender distribution,
and final occlusal statuses. The treatment times between the groups were compared using the t-test. Correlation between crowding
and treatment time was evaluated with Pearson correlation coefficient.

Results: Treatment times between the 2 groups were similar (P = .890) and there was no significant correlation between the amount
of crowding and treatment time (r = 0.04, P = .760).

Conclusion: Treatment times for complete Class || malocclusion with and without mandibular crowding, treated with 4 premolar
extractions, are similar.
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INTRODUCTION

Treatment time is one of the main complaints of orthodontic patients.' There are many factors that can affect this
variable, such as age, sex, anteroposterior severity of the malocclusion, operator, bracket prescription, appliance
breakage, and missing appointments, and 1- or 2-phase protocols.’?

The need for molar anteroposterior discrepancy correction seems to be the strongest influencer of treatment effi-
ciency and time, specifically in Class Il malocclusion.?” It has been demonstrated that in bilateral complete Class I
malocclusion, the 2 maxillary premolar extraction protocol involves a shorter treatment time than the 4 premo-
lar extraction and non-extraction approaches. This would be due to the high patient compliance required when
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using external devices— such as extraoral headgear or sagittal
elastics—to aid in molar relationship correction when none or
4 premolars are extracted.>® Nonetheless, 4 premolar extractions
are still indicated if a significant amount of mandibular crowding
and/or dental/labial protrusion are initially present.?®

It has been speculated that the initial amount of anterior crowd-
ing or protrusion and its severity would significantly increase
treatment time.®"® Andrews stated that treatment time for
an anteriorly crowded case would be similar to that of a non-
crowded case, with a corresponding dental protrusion.’ 2 From
this second statement, one can assume that different groups,
matched according to anteroposterior discrepancies and treat-
ment protocol, would present similar treatment times as long as
one had an amount of anterior crowding that was equivalent to
the amount of protrusion in the other non-crowded group. On
the other hand, it has also been suggested that more crowded
cases would have a shorter treatment time because most of
the extraction spaces would be utilized for crowding correc-
tion."* There would be only small spaces for anterior or en masse
retraction, and therefore, treatment duration would be shorter.?

Although previous studies have evaluated the influence of
crowding in orthodontic treatment,"'%'> their results cannot
be safely extrapolated because these studies did not specifically
evaluate Class Il malocclusion treatment.

Thus, this study aimed to compare treatment times of Class [ mal-
occlusions treated with 4 premolar extractions, with and with-
out mandibular crowding. The tested null hypothesis was that
treatment times are similar in Class Il malocclusions treated with
4 premolar extractions, with and without mandibular crowding.

METHODS

The Ethics in Research Committee of Bauru Dental School,
University of Sao Paulo approved this study (Protocol Number
127/2011). All patients involved in this investigation provided
written informed consent. Sample size calculation showed that
23 cases would be necessary in each group to detect a minimum
difference of 7 months, with a standard deviation of 8.3 months,
and a test power of 80%, at a significance level of 5%, in treat-
ment time.'°

The retrospective samples were consecutively selected from the
files of the Orthodontic Department, at Bauru Dental School,
University of Sdo Paulo. The 23 patients of Group 1 (11 male,
12 female; initial mean age of 13.13 years) presented, initially,
complete bilateral Class Il malocclusions,'>'® and a maximum
of 3 mm of mandibular crowding. The 34 patients of Group 2
(19 male, 15 female; initial mean age of 13.06 years) presented,
initially, complete bilateral Class Il malocclusions, and mandibu-
lar crowding greater than 4 mm. Both groups were treated with
4first premolar extractions. Presence of all other permanent teeth
up to the first molars, absence of dental anomalies (shape, size,
or number), complete orthodontic records, and treatment with
Edgewise fixed appliances comprised the additional inclusion

criteria. Initial anteroposterior molar discrepancy determined
the groups’ selection, regardless of other characteristics. Molar
anteroposterior discrepancy severity of all patients was checked
in the dental casts by the same calibrated operator (L.N.B.C.S.).
Orthodontic treatments were performed by graduate students
at the Orthodontic Program under the supervision of the clinical
instructors.

Edgewise appliances with 0.022 x 0.028 inch conventional
brackets were used. A usual wire sequence of an initial
0.015 inch twist-flex or a 0.016 inch nitinol, followed by 0.016,
0.018, 0.020 and 0.021 x 0.025 or 0.018 x 0.025 inch stainless
steel archwires (Unitek, Monrovia, California, USA) was applied.
Accentuated and reversed curves of Spee, in the maxillary
and mandibular arches, respectively, were used for deep-bite
correction. In both groups, anterior teeth were retracted “en
masse”, with elastic chains combined with rectangular wires.
Extraoral headgears were used in both groups to distalize the
posterior segment to obtain Class | molar relationship, and to
reinforce anchorage. No absolute skeletal anchorage was used.
Whenever necessary, intermaxillary Class Il elastics were used
to aid in obtaining Class | molar relationship. After debond-
ing, the retention protocol consisted of a Hawley plate in the
maxillary arch for a mean period of 1 year, and a mandibular
fixed retainer bonded on mandibular canines, with a 3-year use
recommendation.

Details on sex, initial age, bonding and debonding dates, and full
comprehensive data on treatment time were obtained from the
orthodontic files.

Mandibular crowding measurement was manually performed
in the initial dental casts. It was calculated as the difference,
in millimeters, between the arch length (circumference, from
left to right first molars), measured with the aid of a brass wire
segment, and the sum of crown widths from first molar to its
homologous, measured with a dry-point compass.” The sum of
the tooth widths should be equal to arch length, in well-aligned
cases.'”® Crowding was considered when negative values were
obtained.

The occlusal statuses of the final dental casts were evaluated by
the Objective Grading System (OGS)."

Statistical Analyses

Kolmogorov-Smirnov tests were used to assess data normality,
and showed that all variables had normal distribution. Therefore,
the chi-square test was used for intergroup comparison regard-
ing sex distribution, and the t-tests for intergroup comparability
regarding initial age, crowding, and final occlusal statuses.

Intergroup treatment time was compared using t-tests. To evalu-
ate the correlation between initial mandibular anterior crowd-
ing and treatment time, Pearson correlation test was performed.
Results were considered significant at P < .05. All statistical
analyses were performed with Statistica software (Statistica for
Windows 7.0; Statsoft, Tulsa, Okla.).

123



124

Janson et al. Treatment Time in Class Il Extraction Cases

Turk J Orthod 2021; 34(2): 122-126

Table 1. Intergroup comparability regarding sex distribution, initial

age, crowding and OGS (Chi-square and t tests)

Sample Group 1(n=23) Group 2 (n=34) P
Sex n (%) n (%)
Males 11 (47.83%) 19 (55.88%) .55¥
Females 12 (52.17%) 15 (44.12%)

Mean + SD Mean + SD
Initial Age 13.13 + 1.64 13.07 +1.70 90t
(years)
Crowding (mm) 1.13+1.45 6.17 +2.77 .000t*
OGS scores 19.43 + 14.67 18.29 +10.74 33t
Group 1: without mandibular crowding, Group 2: with mandibular crowding
¥ - Chi-square test
T-ttests
* - Statistically significant at P < .05

Table 2. Intergroup treatment time comparison (t tests)

Group 1 (n=23) Group 2 (n=34)
(Without (With
mandibular mandibular
Variable crowding) crowding) P
Mean + SD Mean + SD
Treatment Time (years) 2.51+0.62 2.49 +0.83 .89
Treatment Time 30.12 +7.45 29.88 +9.96 .89
(months)
RESULTS

Initial age, final occlusal statuses, and sex distribution were
similar between the groups. Evidently, Group 1 had significantly
smaller mandibular crowding than Group 2 (Table 1).

Treatment time was similar in the groups. No significant corre-
lation was found between mandibular crowding and treatment
time (Tables 2 and 3).

DISCUSSION

Because there were 34 patients who fit the selection criteria in
Group 2 composition, they were all included to increase the test
power even more. Thus, the final test power was 86%.%°

Patients were selected based only on the initial anteroposterior
molar relationship, because it has been shown that the cepha-
lometric characteristics do not influence the occlusal success
rate and consequently the treatment time.?'?? Therefore, the
cephalometric variables would not influence the aspects under
consideration.

Table 3. Pearson correlation between initial anterior crowding and

treatment time

n=57 R P

Treatment Time X Initial Anterior Crowding 0.04 .76

Matching patients regarding the initial and final occlusal status
is necessary because the intergroup comparison should be per-
formed between patients who were treated from a similar initial
condition to a similar final result.

Additionally, all patients in both groups should present complete
bilateral Class Il malocclusion because the 4 premolar extraction
protocol for the correction of this malocclusion increases treat-
ment difficulty, since it requires more patient compliance to cor-
rect the molar anteroposterior discrepancy.??* If one intends to
investigate treatment issues in a specific malocclusion, it has to
be well defined. Milder severities could blur slight differences
that could exist.

There were similarities in initial age, sex distribution and post-
treatment occlusal statuses between the groups. Therefore,
these variables did not interfere with the comparison.?% [t can
be argued that craniofacial residual growth may have aided in
Class Il malocclusion correction of the young patients included in
the groups. However, since there was similarity in initial age, the
residual growth amount would also be similar in the groups. The
amount of initial mandibular crowding was significantly greater
in Group 2 than in Group 1. This is evident because the amount
of initial anterior crowding was used to divide the groups. It is
important to emphasize that the intergroup difference in man-
dibular crowding was large and very significant, which exactly fit
the purpose of the investigation.

Evidently, the use of anchorage reinforcement with extraoral
headgear or Class Il elastics is influenced by patient compliance,
and it is not possible to access the mean compliance perfor-
mance of each patient." However, since no effort was taken to
select patients with higher or lower compliance tendencies for
a specific group, it can be assumed that patients with different
compliance tendencies were homogeneously distributed in the
groups.? Thus, this factor probably played no role in the inter-
group comparisons.

The groups presented similar treatment times, contrary to other
studies which stated that increased crowding would increase
treatment time."'° However, these studies were not conducted
with a specific malocclusion, but included several types of mal-
occlusions. As stated before, if a study sample is not restricted
to a specific malocclusion, the results can be influenced by the
heterogeneity of its elements.®

This result is in accordance with a previous study,” which per-
formed a similar comparison on Class | malocclusion treat-
ment in cases with mild and severe initial anterior crowding. No
intergroup difference would be expected because equivalent
amounts of anterior crowding or dental/labial protrusion will
require similar anchorage reinforcement needs to be corrected,
and therefore, would involve similar treatment time.'"'?

It is speculated that more crowded dental arches would need
less time for extraction-space closure because the teeth would
quickly occupy the extraction spaces with minor movement,
either with or without little need for anterior/en masse retraction,
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which may take longer."”* However, the results of this study rein-
force the idea that, in a complete bilateral Class Il malocclusion
treatment with the 4 premolar extraction protocol, whether the
intra-arch extraction space closures will take a little longer or
not, is not the main issue. This is not the aspect that will prolong
treatment time.5 The issue that will prolong treatment time is the
Class Il anteroposterior discrepancy correction which is patient-
compliance dependent.>? For this, it is necessary for the patient
to use extraoral appliances, such as headgears, or Class Il inter-
maxillary elastics. This is what really prolongs treatment time
when 4 premolar extractions are performed in complete bilat-
eral Class Il malocclusion treatment, as has been previously dem-
onstrated.>”3° The initial molar anteroposterior discrepancy and
treatment times of both groups were also similar. Besides, there
was no significant correlation between the amount of mandibu-
lar crowding and treatment time (Table 3).

Therefore, the current results also support the fact that correc-
tion of complete Class Il anteroposterior discrepancy is the major
problem to be addressed, when this malocclusion is treated with
4 premolar extractions. The orthodontist should not be influ-
enced by secondary features of malocclusion at the moment
of planning or deciding treatment, when estimating treatment
time. Further comparisons between groups with similar amounts
of initial anterior crowding and different molar anteroposterior
relationships should also be performed to confirm the conclu-
sions of this study.

CONCLUSION
The null hypothesis was accepted because:

» Treatment times of Class Il malocclusions, with and without
crowding, treated with a 4 premolar extraction protocol, were
similar.

« Additionally, the amount of initial mandibular crowding was
not correlated to treatment time in complete bilateral Class ||
malocclusion treatment with 4 first premolar extractions.

Ethics Committee Approval: The Ethics in Research Committee of the Bauru
Dental School, University of Sdo Paulo, approved this study (Protocol Num-
ber 127/2011).

Informed Consent: Written informed consent was obtained from the
patients who agreed to take part in the study.

Peer Review: Externally peer-reviewed.

Author Contributions: Supervision - G.J.; Design - G.J,; Concept - G.J,;
Resources - L.N.B.C.S,; Materials: G.J.; Data Collection and/or Processing —
L.N.B.C.S.; Analysis and/or interpretation - L.N.B.C.S., G.J,; Literature Search -
L.N.B.C.S.; Writing Manuscript - L.N.B.C.S., V.L., A.N,; Critical Review - G.J.

Conflict Of Interest: The authors have no conflict of interest to declare.

Financial Disclosure: This work was supported by the Sao Paulo Research
Foundation (FAPESP), grant number 11/16495-3; and financed in part by the
Coordenacao de Aperfeicoamento de Pessoal de Nivel Superior - Brasil
(CAPES) —Finance Code 001.

REFERENCES

1. Skidmore KJ, Brook KJ, Thomson WM, Harding WJ. Factors influenc-
ing treatment time in orthodontic patients. Am J Orthod Dentofacial
Orthop. 2006;129(2):230-238. [CrossRef]

2. Harradine NW. Self-ligating brackets and treatment efficiency. Clin
Orthod Res. 2001;4(4):220-227. [CrossRef]

3.  Platzer KM. Considerations related to the duration of orthodontic
treatment. Angle Orthod. 1968;38(2):170-173. [CrossRef]

4.  Fink DF, Smith RJ. The duration of orthodontic treatment. Am J
Orthod Dentofacial Orthop. 1992;102(1):45-51. [CrossRef]

5. Janson G, Barros SE, de Freitas MR, Henriques JF, Pinzan A. Class Il
treatment efficiency in maxillary premolar extraction and nonex-
traction protocols. AmJOrthod Dentofacial Orthop.2007;132(4):490-
498. [CrossRef]

6. Janson G, Maria FR, Barros SE, Freitas MR, Henriques JF. Orthodontic
treatment time in 2- and 4-premolar-extraction protocols. Am J
Orthod Dentofacial Orthop. 2006;129(5):666-671. [CrossRef]

7. Janson G, Valarelli DP, Valarelli FP, de Freitas MR. Treatment times of
Class Il malocclusion: Four premolar and non-extraction protocols.
Eur J Orthod. 2012;34(2):182-187. [CrossRef]

8. Bishara SE, Cummins DM, Jakobsen JR. The morphologic basis for
the extraction decision in Class Il, division 1 malocclusions: A com-
parative study. Am J Orthod Dentofacial Orthop. 1995;107(2):129-
135. [CrossRef]

9. Parrish LD, Roberts WE, Maupome G et al. The relationship between
the ABO discrepancy index and treatment duration in a graduate
orthodontic clinic. Angle Orthod. 2011;81(2):192-197. [CrossRef]

10. Fisher MA, Wenger RM, Hans MG. Pretreatment characteristics asso-
ciated with orthodontic treatment duration. Am J Orthod Dentofa-
cial Orthop. 2010;137(2):178-186. [CrossRef]

11. Andrews LF. The straight-wire appliance. Extraction brackets and
“classification of treatment”. J Clin Orthod. 1976;10(5):360-379.

12. Andrews L. The Straight Wire Appliance. Syllabus of Philosophy and
Techniques. San Diego: Larry F. Andrews Foundation of Orthodontic
Education and Research;1975.

13. Qamruddin |, Alam MK, Mahroof V et al. Effects of low-level laser
irradiation on the rate of orthodontic tooth movement and associ-
ated pain with self-ligating brackets. Am J Orthod Dentofacial
Orthop. 2017;152(5):622-630. [CrossRef]

14. Leon-Salazar R, Janson G, Henriques JF, Leon-Salazar V. Influence of
initial occlusal severity on time and efficiency of Class | malocclu-
sion treatment carried out with and without premolar extractions.
Dent Press J Orthod. 2014;19(4):38-49. [CrossRef]

15. Junqueira-Mendes CHZ, Mendes L.M., Valerio M.V., Garib D., Jan-
son G. Treatment time of Class | malocclusion four-premolar extrac-
tion protocol, with and without crowding: a retrospective study. J
World Fed Orthod. 2019;8(4):159-164. [CrossRef]

16. Wheeler TT, McGorray SP, Dolce C, Taylor MG, King GJ. Effectiveness
of early treatment of Class Il malocclusion. Am J Orthod Dentofacial
Orthop. 2002;121(1):9-17 . [CrossRef]

17. Taylor WH, Hitchcock HP. The Alabama analysis. Am J Orthod.
1966;52(4):245-265. [CrossRef]

18. Nance HN. The limitations of orthodontic treatment; diagnosis and
treatment in the permanent dentition. Am J Orthod. 1947;33(5):253-
301. [CrossRef]

19. Casko JS, Vaden JL, Kokich VG et al. Objective grading system for
dental casts and panoramic radiographs. American Board of Ortho-
dontics. Am J Orthod Dentofacial Orthop. 1998;114(5):589-599.
[CrossRef]

20. Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3: A flexible statis-
tical power analysis program for the social, behavioral, and bio-
medical sciences. Behav Res Methods. 2007;39(2):175-191.
[CrossRef]

21. Janson G, Valarelli FP, Cancado RH, de Freitas MR, Pinzan A. Relation-
ship between malocclusion severity and treatment success rate in
Class Il nonextraction therapy. Am J Orthod Dentofacial Orthop.
2009;135(3):274.€271-274.e278; discussion 274-275. [CrossRef]

125


https://doi.org/10.1016/j.ajodo.2005.10.003
https://doi.org/10.1034/j.1600-0544.2001.40406.x
https://doi.org/10.1043/0003-3219(1968)038<0170:CRTTDO>2.0.CO;2
https://doi.org/10.1016/0889-5406(92)70013-Z
https://doi.org/10.1016/j.ajodo.2005.10.031
https://doi.org/10.1016/j.ajodo.2005.12.026
https://doi.org/10.1093/ejo/cjq182
https://doi.org/10.1016/s0889-5406(95)70127-3
https://doi.org/10.2319/062210-341.1
https://doi.org/10.1016/j.ajodo.2008.09.028
https://doi.org/10.1016/j.ajodo.2017.03.023
https://doi.org/10.1590/2176-9451.19.4.038-049.oar
https://doi.org/10.1016/j.ejwf.2019.10.001
https://doi.org/10.1067/mod.2002.120159
https://doi.org/10.1016/0002-9416(66)90167-9
https://doi.org/10.1016/0096-6347(47)90123-3
https://doi.org/10.1016/s0889-5406(98)70179-9
https://doi.org/10.3758/bf03193146
https://doi.org/10.1016/j.ajodo.2008.10.005

126

Janson et al. Treatment Time in Class Il Extraction Cases

Turk J Orthod 2021; 34(2): 122-126

22.

23.

24.

25.

26.

Janson G, Simao TM, Barros SE, Janson M, de Freitas MR. Influence
of the cephalometric characteristics on the occlusal success rate
of Class Il malocclusions treated with nonextraction or with two
maxillary premolar extraction protocols. World J Orthod.
2010;11(4):e63-e71.

Janson G, Brambilla AD, Henriques JFC, de Freitas MR, Neves LS.
Class Il treatment success rate in 2-and 4-premolar extraction pro-
tocols. Am J Orthod Dentofac Orthop. 2004;125:472-479.

Bryk C, White LW. The geometry of Class Il correction with extrac-
tions. J Clin Orthod. 2001;35(9):570-579.

Popowich K, Flores-Mir C, Nebbe B, Heo G, Major PW. Comparison
of Class | and Class Il treatment duration Among three different
orthodontic practices. Semin Orthod. 2006;12(1):52-59. [CrossRef]
Bishara SE, Peterson LC, Bishara EC. Changes in facial dimensions
and relationships between the ages of 5 and 25 years. Am J Orthod.
1984;85(3):238-252. [CrossRef]

27.

28.

29.

30.

Paquette DE, Beattie JR, Johnston LE, Jr. A long-term comparison of
nonextraction and premolar extraction edgewise therapy in “bor-
derline” Class Il patients. Am J Orthod Dentofacial Orthop.
1992;102(1):1-14. [CrossRef]

Tulloch JF, Phillips C, Koch G, Proffit WR. The effect of early inter-
vention on skeletal pattern in Class Il malocclusion: A randomized
clinical trial. Am J Orthod Dentofacial Orthop. 1997;111(4):391-400.
[CrossRef]

Freitas KM, Freitas DS, Valarelli FP, Freitas MR, Janson G. PAR evalu-
ation of treated Class | extraction patients. Angle Orthod.
2008;78(2):270-274. [CrossRef]

Robb SI, Sadowsky C, Schneider BJ, BeGole EA. Effectiveness and
duration of orthodontic treatment in adults and adolescents. Am J
Orthod Dentofacial Orthop. 1998;114(4):383-386. [CrossRef]


https://doi.org/10.1053/j.sodo.2005.10.009
https://doi.org/10.1016/0002-9416(84)90063-0
https://doi.org/10.1016/0889-5406(92)70009-Y
https://doi.org/10.1016/s0889-5406(97)80021-2
https://doi.org/10.2319/042307-206.1
https://doi.org/10.1016/s0889-5406(98)70182-9

