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Comparison of treatment effects with labial and lingual fixed

appliances

J. Courtney Gorman, DDS, MS, and Richard J. Smith, DMD, PhD
St. Louis. Mo.

Pretreatment and posttreatment lateral cephalometric radiographs were evaluated for 120 patients—
40 from each of three private practices. Twenty patients from each office had been treated with labial
fixed appliances and 20 with lingual fixed appliances. There were no significant differences between
labial and lingual appliances with respect to the change of any cephalometric measurement during
treatment (posttreatment value minus pretreatment value). Differences among patients from the
three offices were found only for upper incisor vertical position, and these appeared to reflect
differences in treatment objectives rather than in appliances. However, several significant differences
were found when changes during treatment were evaluated according to extraction pattern, without
reference to the type of appliance used. There was no evidence that the mechanics required with
lingual appliances necessarily led to any changes in treatment results, as determined by the
cephalometric measurements used in this study. (Am J ORTHOD DENTOFAC ORTHOP 1991:99:202-9.)

Fixed, bonded, lingual appliances have been generally available since the early 1980s. These

appliances have built-in mechanical differences from more widely used labial attachments. Bite
opening, caused by occlusion of the lower incisors on the upper incisor lingual brackets, appears
to create intrusive forces on the upper and lower incisors, while separation of upper and lower
posterior teeth increases the tendency for posterior eruption. These conditions could produce
anterior bite opening,!-2 an increase in lower anterior facial height and the mandibular plane
angle, and a hinging open of the mandible with a resulting increase in facial convexity.3-?
Another feature of the lingual appliance is a shorter interbracket distance. Kurz and Bennett!0
suggest that this shorter distance decreases torque control and tends to lead to a more obtuse
interincisal angle and more upright incisors in each arch, particularly in extraction cases.

These mechanical features of lingual appliances suggest that some differences between the
results of treatment with labial and lingual appliances may be related to the appliance, rather
than to the clinician's treatment objectives. If so, clinicians should take these differences into
account when they select patients for lingual treatment.

The purpose of this study is to test for specific treatment differences and for other
cephalometric differences between patients treated with labial and lingual fixed appliances.

MATERIALS AND METHODS
Sample selection

Records of 40 patients from each of three orthodontic offices (total sample size: 120) were
examined. Twenty patients from each office had been treated with a labial appliance and 20 with
lingual appliances (Table I). The following criteria were used for the selection of patients:

1. Patient was between 17 and 59 years of age at the start of treatment.

2. No functional appliance or surgical procedure had been used.
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3. Ormco 0.018-inch appliances (Ormco Corp., Glendora, Calif. ) had been used for all patients
who wore lingual appliances.

4. Pretreatment malocclusion was either Class I or Class 11.
5. No patient had pretreatment anterior open bite.
6. Treatment had begun between 1982 and 1987.

The results of treatment were not considered in the selection of cases. All cases that met the
above criteria were made available, and the first 20 in each group were selected for study.

Data collection

All cephalometric radiographs were traced by the same investigator. Landmarks (Fig. 1) were
digitized on a Numonics 2400 digitizer (Numonics Corp., Lansdale, Pa.). Point coordinates were
stored in an IBM-PC XT computer, with the Orthodig digitizing program.!! To evaluate
digitizing error, 10 tracings were redigitized 2 months after their original evaluation. Errors were
found to be consistent with the cephalometric measurement error in previous studies.!? The
greatest mean errors for angular and linear measurements were — 0.3° for Ul-L1 and +0.16 mm
for L1i-MP, respectively. Paired ¢ tests for the first and second trials of the error analysis all had
probabilities greater than 0.80. All measurement errors were less than 2 mm, or 3.5°, except for a
4° error in the OP-MP angle for one patient.

The following measurements were taken on all subjects:

1. Uli-SN (the perpendicular distance between the incisal edge of the upper central incisor and
the sella-nasion line)

2. Ulcr-SN (the perpendicular distance between the upper central incisor center of resistance and
the S-N line. The center of resistance was standardized as a point 16 mm apical to the incisal
edge of the maxillary central incisors.)

3. L1Ii-MP (the perpendicular distance between the incisal edge of the lower central incisor and
the mandibular plane. The mandibular plane was defined as the line formed by menton and
constructed gonion.)

4. Ller-MP (the perpendicular distance between the lower central incisor center of resistance and
the mandibular plane. The center of resistance was standardized as a point 11 mm apical to the
incisal edge of the mandibular central incisors.)

5. U1-SN (upper incisor angulation, the angle formed by the long axis of the upper central
incisor and the S-N line)

6. L1-MP (the angle formed by the long axis of the lower central incisor and the mandibular
plane)

7. U1-L1 (interincisal angle, the angle formed by the long axes of the upper and lower central
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incisors)

8. OP-MP (the angle formed by the occlusal plane and the mandibular plane, the occlusal plane
being constructed by joining points bisecting the overbite of the central incisors and the
occlusal contact of the first molars)

9. SN-MP (mandibular plane angle, the angle formed by the S-N line and the mandibular plane)
10. S-Gn (length of the Y axis, the distance between sella and gnathion)

11. N-S-Gn (Y-axis angle, the angle formed by the S-N line and the Y axis)

12. S-N-B (the angle formed by the S-N line and the nasion-point B line)

13. N-Me (total anterior facial height, the distance between nasion and menton)

14. Ans-Me (lower anterior facial height, the distance between the anterior nasal spine and
menton)

15. S-Go (lower posterior facial height, the distance between sella and gonion)
Statistical analysis

Patients were divided into six groups according to the type of appliance used and the
practitioner who had provided treatment. Records were examined in the offices of Dr. R.G.
Alexander (Arlington, Texas), Dr. John C. Gorman (Marion, Indiana), and Dr. John R. Smith
(Sanford, Florida). To provide confidentiality, each clinician is identified by a letter— A, B, or
C, not necessarily in the same order as above. The cases were grouped according to the
following criteria:

Group 1. Patients treated by Dr. A with 0.022-inch standard labial edgewise appliances
Group 2. Patients treated by Dr. A with 0.018-inch Ormco lingual appliances

Group 3. Patients treated by Dr. B with 0.018-inch pretorqued labial edgewise appliances
Group 4. Patients treated by Dr. B with 0.018-inch Ormco lingual appliances

Group 5. Patients treated by Dr. C with 0.018-inch pretorqued labial edgewise appliances
Group 6. Patients treated by Dr. C with 0.018-inch Ormco lingual appliances

Results were analyzed according to the extraction pattern used in treatment, as well as by
office and appliance used. Since the number of cases for each practitioner for each extraction
pattern was not sufficient for statistical analysis (Table I), the analysis of differences in results
among the three extraction patterns was based on a pooled sample from all three offices.

Digitized landmarks were converted to cephalometric measurements with the assistance of the
Orthodig program. Statistical analyses were performed on an IBM-PC XT computer with the

Article Text 3



AJO-DO on CD-ROM (Copyright © 1998 AJO-DO), Volume 1991 Mar (202 - 209): Treatment effects with labial and lingual appliances - Gorman

Systat package (Systat, Inc., Evanston, I11.).13

Descriptive statistics for pretreatment values, posttreatment values, and the change during
treatment (posttreatment value minus pretreatment value) were calculated for each of the six
groups. Table II provides an interpretation of the values obtained from the calculation of
changes during treatment.

A two-way analysis of variance was used to determine the effects of appliance and
practitioner on each measurement. When a significant F' ratio was observed, Tukey's HSD
multiple comparison with an alpha of 0.05 was used to identify significantly different pairs of
means. !4

Data were also grouped according to the three patterns of extraction: no extractions, two
upper premolars extracted, or four premolars extracted. Descriptive statistics for changes during
treatment were calculated for each of these groups, and the labial and lingual cases were
considered separately. A two-way analysis of variance, with extraction pattern and appliance
(labial vs lingual) as the independent variables, was used to identify significant F' ratios. Tukey's
HSD multiple comparison was used as the a posteriori criterion to identify significantly different
pairs of means.

RESULTS

Table III lists descriptive statistics for pretreatment values, sorted by practitioner and by
appliance. The results of the two-way analysis of variance for practitioners and appliances, based
on pre-treatment values, is shown in Table V. The fact that there are no significant differences
between patients who were treated with labial appliances and those treated with lingual
appliances suggests that cephalometric criteria are not used within offices to select patients for
labial or lingual treatment; all significant differences are between offices. The mean values for
Ulcr-SN and U1i-SN in office B were greater than in either of the other two offices, while
anterior facial height was significantly greater in office B than in office A (Tables III and IV).

Statistics that describe the changes during treatment are shown in Table V. There were no
significant differences between labial and lingual appliances within offices, with respect to the
amount of change during treatment (Table V1), and statistically significant differences between
offices were limited to upper incisor vertical position, with office A showing the greatest
intrusion for both labial and lingual cases (Table VII).

Descriptive statistics for patients grouped according to extraction pattern are shown in Table
VIII. A two-way analysis of variance (Table [X) indicates that there are no statistically
significant differences between cases treated with labial and lingual appliances. The only
statistically significant interaction between appliance and extraction pattern was for the S-N-B
angle in nonextraction cases and in cases involving extraction of four premolars. Among
nonextraction cases, the S-N B angle decreased 0.5° less in patients with labial appliances and in
cases involving extracting four premolars, the S-N-B angle decreased 0.5° less in the patients
with lingual appliances. Although not statistically significant, some clinically meaningful
differences were found among the angulations of the upper incisor with respect to the S-N line in
extraction cases. The mean decrease in the U1-SN angulation for both two-premolar extraction
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and four-premolar extraction lingual appliance cases is several degrees greater than for similarly
treated labial appliance cases. The lack of statistical significance is related to the high variability
(standard deviation) in this angular change during treatment.

A number of highly significant differences between the extraction categories were
independent of the type of appliances used (Table X). In particular, U1-SN angle, Ulcr-SN, and
Uli-SN increased in nonextraction cases only; the L1-MP angle decreased in cases with
extraction of four premolars and increased more than 6° in nonextraction cases; L1cr-MP and
L1i-MP decreased least in nonextraction cases; the Ul-L1 (interincisal) angle increased an
average of 6.4° with extraction of four premolars and decreased an average of 9.3° in
nonextraction cases.

When data are grouped by office (Table V) or extraction pattern (Table VIII), the magnitude
of upper incisor intrusion (Ulcr-SN) is slightly greater for patients treated with lingual
appliances than for those treated with labial appliances. This pattern is consistent within each
office and within each extraction pattern. Although these differences are of borderline statistical
significance (Tables VI and [X), the fact that they consistently average less than 1.0 mm
suggests that the effect is of minimum clinical significance.

DISCUSSION

Other than case reports, there have been only two investigations concerning treatment effects
with fixed lingual appliances. No previous study has compared labial and lingual cases treated
by an individual practitioner, and none has evaluated differences in results among practitioners.
In a study of patients treated with lingual appliances, Fulmer and Kuftinec” reported that
increases in the mandibular plane angle were minimal (mean of 0.5° in nonextraction cases and
0.6° in extraction cases) and that torque control seemed adequate. Maxillary incisors did not
show significant intrusion, but mandibular incisors were observed to intrude 2.0 mm in
extraction cases. These findings are generally consistent with those of the present study.
Although we did find 2.1 mm of lower incisor intrusion in cases with lingual appliances and
extraction of four premolars, compared to 1.4 mm of intrusion in the corresponding
labial-appliance cases (Table VIII), the difference is not statistically significant. Baker8 reported
a proclination of 2.0° and a depression of 0.5 mm for the mandibular incisors. The results of this
study show a mean increase of 3.37° in L1-MP for lingual-appliance cases and a mean 1.4 mm
intrusion of the lower incisor, but when these measurements are compared with those in the
cases involving treatment with labial appliances, the differences are not statistically significant.

Clinical evaluations have suggested that the bite opening resulting from occlusion on the
maxillary incisor bite plane by the lower incisors may increase lower facial height by allowing
extrusion of molars.3:4.6 This molar extrusion may, in turn, lead to posterior rotation of the
mandible,3-4¢ while the contact of the lower incisors with the biteplane on the upper incisor
brackets may cause intrusion of upper and lower incisors.3-5 Our results indicate a mean increase
of 0.8 mm in lower facial height, 0.4° of opening of the Y axis, 0.5 mm of upper incisor
intrusion, and 1.4 mm of lower incisor intrusion. However, these changes during treatment with
lingual appliances did not significantly differ from those observed when labial appliances were
used. The interaction between extraction pattern and appliance that influenced change in the
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U1-SN angle tended to support the hypothesis of decreased incisor torque control in lingual
appliance cases.!0 However, the differences were not statistically significant.

The only change during treatment that was significantly different among the three
practitioners was the vertical movement of upper incisors (Table VI), and this difference may
primarily reflect differences among the practitioners with respect to treatment goals.
Observations in each office suggested that practitioner A used more mechanics specifically
designed to intrude upper incisors (such as J-hook headgear) than the others. However, there
were no differences with respect to change during treatment when data were grouped according
to appliance.

Grouping the data by extraction pattern revealed several statistically significant differences
(Tables IX and X). Extraction pattern clearly exerted more influence on the change during
treatment than did either the appliance or the practitioner.

It should be noted that all of the practitioners in this study are members of the original Ormco
lingual task force,? and have been using the appliance since 1980. It may be that these clinicians
achieved results that are not typical for practitioners who are treating their first few cases with
lingual appliances.

In summary, our analysis of cephalometric measurements in this study revealed no
statistically significant differences in treatment results between labial and lingual appliances.
Significant differences in results were found only when the cases were grouped with respect to
practitioner or extraction pattern, rather than type of appliance used. It is important to note that
differences in the length of treatment and in occlusion, as shown by dental casts, were not
evaluated in this study. Although different techniques are required for successful management of
the lingual appliance and the labial appliance, the cephalometric data evaluated in this study
revealed no evidence that practitioners must limit the range of treatment goals when they use
lingual appliances.

We thank Dr. Wick Alexander, Dr. John Gorman, and Dr. Bob Smith for their assistance in
evaluating records in their offices. We also thank Mr. David Hertweck for assistance with data
processing, Dr. Rebecca German for statistical advice, and Ms. Rita Kuehler for preparation of
the manuscript.

J. Courtney Gorman

Private practice, Marion, Ind.

Richard J. Smith
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FIGURES

Fig. 1

Fig. 1. Cephalometric landmarks. Nasion (N), sella (S), articulare (Ar), posterior nasal spine (PNS), anterior nasal
spine (ANS), subspinale (A), incision superius (Is), incision inferius (i), supramentale (B), pogonion (Pg), gnathion
(Gn), menton (Me), constructed gonion (Go), occlusal plane (OP). The points selected for the center of resistance
of maxillary and mandibular central incisors are indicated but not labelled.

TABLES

Figures
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Table I

Tahle I Distribution of patients by office, appliance, and extraction pattern

Cffice A ffice B Cffice Total
Exfraction paffern Labial  Lingual | Labial  Lingual | Labial  Lingual | Labial  Lingual
Honextractions ] 5 o 14 12 o a7 28
Extraction of two premolars 5 5 & 2 3 & 14 13
Extraction of four premolars Q 10 5 4 5 5 19 19

Table 11

Table I Interpretation of negative-walue changes during treatiment

Cephalomefric measurement

MNegative-value chamge

UL-3H (o))
es-3H (mar)
LY-IWF ()
Llet-IIF (mi)
T1-3H (degrees)
L1-MF (degrees)
T1-Ll (degrees)
OP-LIP (degrees)
SH-LIP (degtees)
S-Cm ()
H-3-Gn (degrees)
E-M-Bdegrees)
H-Me (i)
Ang-Ile (o)
2-Cro (mar)

Uppet incizor itthasion

Upper incisor intrision

Lower incisor intrasion

Lowet incisor intiision

Uppet incisor root labial (crown lingual)
Lower incisor root labial (crown lingual)
Decrease of interincisal angle

Decrease of OF-IWEP angle

Dectease of mandiblar plate angle
Decrease of V- axiz length

Decrease of V- axs angle

Diztal movement of point B

Decrease of anterior facial height
Decrease of lower anterior facial height

Decrease of posterior facial height

Tables
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Table 111

Tahle III. Descriptive statistics for pretreatment measurements, grouped by office and appliance

Office A Office B
Cephalometric Labial Lingual Leabial Lingual

measurement X Sh X SD X sSD ¥ S0
UL-ZH () BlA 4.3 BlE 50 B50 41 243 4.3
Ulee-3H () 66 .8 4.7 683 43 0.5 30 698 449
Lh-IP (rrum) 414 33 4215 35 430 44 455 39
Llet-DMF (o) 313 33 324 i3 331 4.4 izd4 39
U3 (degrees) 1oa.o 6.9 1027 e Qa3 11.0 100.4 0.2
LI-MP (degrees) 975 5l 97y 59 954 g9 945 37
ULLl{degrees) 1294 T3 1272 12.4 1348 159 134.5 150

OP-MF (degrees) 1638 37 149 35 159 57 173 34
=H-MF (degrees) 2% 40 324 54 344 7.1 0T 34

S-Crn (tnam) 1219 TE 1251 53 1282 T4 1204 04
N-3-On (degrees) L 3l 6.3 39 A2 43 657 22
S-M-Brdegrees) 7o 20 ThE 30 Th.6 4.1 w2 28
H-Mle () 1176 70 1207 il 1244 7.1 1229 a4
Ans-hle (mm) L .3 fE.2 6.2 mng f.1 699 a3
S-Go (i) TIE T4 0T 6.7 204 T4 231 .6

Tables ?
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Table III 2nd Half

Ofice
Lahbial Lingual
X 5D X SD
211 4.4 2d.4 4.0
66 2 4.4 629 4.1
419 3B 432 39
319 38 333 4.1
101.0 112 0g.7 a0
029 .4 051 7.0
1330 145 1317 139
184 38 17.4 33
331 49 34.5 7.6
1252 6.9 126.4 a.l
66,3 30 62 6 55
777 38 THE 4.8
1200 6.3 1233 6.3
629 35 0.5 6.2
T84 38 2.0 6.9

Table IV

Tahle IY. Two-way analysiz of variance for differences and between two types of appliances

Chephalomefric Variance among offices Variance befween appliances Mferaction
measurement Fratio | Significance Fratio I Significance Frafio I Significance
UL-ZH () 3322 0.044 239 0.125 1.88 0.15%
Ulee-3H () 360 0.031 2.54 0.114 1.86 0.161
Lh-IP () 120 0.306 1.39 0172 n.14 0872
Llet-DMF (o) 134 0.260 1.77 0.1864 023 0,793
U3 (degrees) 123 0.287 1.00 0.320 1.40 0.250
LI-MP (degrees) 269 0072 0.13 0.71% 0.50 0611
ULLl{degrees) 215 0122 0.29 0.550 0.0& 0939
OF-MF (degrees) 2.58 0082 1.16 0.2&0 0.:z4 0.436
SH-MF (degrees) 0.59 0.554 0.92 0.339 229 0.106
S0 () 421 0.010 1.76 0.188 024 0.787
N-3-Ondegrees) 0.7a 0.4a9 0.0z 0902 4.04 0.020
S3-N-B (degrees) 072 0.489 0.47 0.454 238 0.097
H-Mle () 373 0.0z7 1.55 0.214 1.40 0.251
Ang-Me () 152 0.1a7 0.0z 0.903 0.97 0.382
S-Cro () 255 0083 2.60 0.110 0.07 0933
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Table V

Tahle V. Descriptive statistics for the changes in cephalometsic measurements duritig treatment,
grouped by office and appliance

ffice A Office B
Chephalometric Labial appliance | Lingual applianece Labial appliance Lingual appliance

measurement x =D x a0 x &0 x S0
UL-2H () -0 20 —0E 17 0z 14 0.z 14
Ules-3H () 0.4 20 -12 1.5 0z 14 0.0 13
Ll () -14 1.5 -1% 12 -14 17 -16 1.5
Llet-DMF () -14 1.5 -1%8 1% -1.5 15 -14 13
UL-3H (degrees) 22 91 =51 oo 0.4 120 - 112
LI-MP (degrees) 09 57 23 gl 3.5 6.9 44 7.1
ULLl(degrees) 58 12.0 25 154 —1.4 160 —42 16.7
OF-MF (degrees) -12 0.5 0.4 0.2 -1.2 2.4 -1.5 31
SH-MF (degrees) 0.z 1.1 0.6 12 0.4 14 03 1.5
S-0m () 0.5 12 0.0 14 0.7 1.5 04 12
N-3-Ondegrees) 0. 1.1 04 10 0.1 12 04 12
S-H-B (degrees) . 1.0 .5 TR 0.2 10 .5 0.2
HN-Ile () 1.1 la 0.3 17 0.4 19 0.7 12
Ang-Me () 13 1.2 10 1.5 0.7 15 0o 17
S-Gro () 0.1 1.4 0.1 1.5 0.1 1.5 0.3 1.1
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Table V 2nd Half
Cfffee
Labial appliance Lingual applianc
I SO x 5D
06 12 01 no
0.4 1.1 -2 1.1
-1.0 15 -11 1.4
-1.0 15 -11 1.4
-1.0 121 ns3 82
24 6.0 32 6.6
-1.0 la2 —34 139
—2.4 28 —04g 20
0.5 0z 0o 1.1
0.4 0o 05 na
0.4 07 nz 07
0.3 0.5 03 0.5
0g 14 0.5 13
no 14 0.5 12
0.3 1.1 0.5 1.2

Tables 12
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Table VI

Tahle VI Twro-way analysis of variance for differences between appliances in treatment effects® among
offices and between appliances

Chephalomefric Among qffices Ecfween appliances Maferaction
measirement Frafio I Significance Fratio | Significance Fratio | Significance

UL-3H (i) 541 0.006 1.30 0.256 0.57 0.566
Ter-3H (mem) 487 0.009 3ds 0.064 0.44 0.645
LY-IMF () 1.4 0.247 0.30 0.587 018 0837
Llet-MP (tmm) 1.40 0.251 0.20 0.657 0.30 0.740
U3 (degrees) 0.23 0.793 163 0192 1.90 0.154
LI-MP (degrees) 128 0.281 0.7z 0.394 0.0z 0.981
TULL1{degrees) 0.58 0.584 038 0.538 0.76 0.469
OF-MF (degrees) 0.5 0.445 171 0.193 1.10 0.335
SH-MF (degrees) 1.30 0.274 1.50 0.224 0.43 0651
B-Cm () 0.53 0.588 0.3 0.369 0.42 0656
N-3-Cn(degrees) 0.36 0.697 0.0035 0.942 0.33 0.720
3-N-B (degrees) 0.9 0.402 0.1z 0719 0.35 0.703
H-Mle (o) 0.04 0.965 125 0.266 0.58 0.562
Ang-Me (i) 0.2 0.442 015 0.700 0.36 0698
S-Co () 083 0.440 025 0.a17 0.26 0.771

*Treatment effects = posttreatiment values — pretreatment values.

Table VII

Tahle VI Group means and aszociated Tukey HED values for appliance effects with statistically
significant F ratios between offices

Chephalomefric Office A ffice B Office Tukey
measurement X x x HED

UL-3H (o) 0.7 0.2 03 0.57

Ulee-ZH 0.2 01 01 0.55

Tables 13
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Table VIII

Table VII. Treatment effects grouped according to extraction pattern and type of appliance used

Labial appliance Lingual appliance
Extraction aof Extraction of Extraction of Extraction af
Chephalometric Ro exfractions fwo premolars four premolars Mo exfractions fwo premolars Jowr premolars
mezasurement IS ) 7 | sp 7z | sp X 5D 7 | sp 7 | s
-3 () 04 1.4 01 1.5 0.3 21 01 12 04 12 0.4 1.7
et-31 (ma) 0.3 1.4 0.4 15 0.4 15 0o 12 -1z 12 0.7 la
LE-MP (tr) 0o 16 21 L7 -14 14 -10 12 -17 13 21 L7
Lict-IF (rm) 0% 1.5 -19 1.5 -1.7 1.5 —0E 11 -17 la =21 1.8
U-EH (degrees) 32 91 -0z 114 —2.5 128 22 100 52 101 =7l 72
LIIMP (degrees) 24 56 22 46 2.2 33 6.7 &0 36 6.2 -1% 6.7
UL-L1(degrees) 02 134 —24 140 41 141 9.4 135 0.4 142 27 124
CP-MF (degrees) -19 2.5 23 38 0.7 9 -11 27 0.1 24 -12 22
SH-MF (degrees) 0.3 1.1 06 la 06 1.0 0.4 14 0.0 13 03 12
3O () 0E 1.0 0.7 14 0.0 1a 03 14 0.4 oo 0z 1.4
H-3-Gn (degrees) 03 0z 06 13 0z 10 0.5 0zg 03 11 01 1.1
3-H-E (degrees) 0.1 0z 0.4 1n 0.7 0g 04 0E 0.4 0g -0z 0.5
H-Ile [t ne 1.2 11 235 0.6 1.5 0.5 14 0.6 1.7 0.4 L7
Ans-Iile () 1.1 1.3 13 23 0.4 1.3 07 12 ne 1.3 ne 1.7
3-Co () nz 1.4 04 1.5 -0z 1.1 0.1 13 0.6 12 03 1.3

Treatment effects = postireatment values — pretreatment values.

Tables

14
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Table IX

Table IX. Two-way analysis of wvarlatce for differences in treatment effects by extraction pattern and
appliatice

Cephalometric Exfraction Applicnce Maferaction

measurement F Rafic | Significance F Ratic I Significance Frafic I Significance
Th-3H (i) 3n 0.04z 1.68 0.194 0.4 0.a56
Ter-3H (ma) 254 0.004 3.90 0.051 0.25 0779
LU-MF () 475 0.010 019 0660 0.97 0383
Llet-BP (trum) 7o 0.001 018 0.661 0.40 0.a72
-3H (degrees) .28 0.003 216 0.144 0.37 0693
LI-MP (degrees) 21 68 0.000 0.z1 0.369 0.07 0928
LI (degrees) 1502 0.000 0.7 0.402 0.3 0.7
OF-MF (degrees) 0.45 0.641 234 0128 2.00 0.140
SH-MF (degrees) 023 0.795 1.96 0.164 0.3z 0718
S-Om () 127 0.284 0.0 0482 0.5 0.445
N-3-Cm(degrees) 109 0.339 0.06 0.204 0.66 0.521
S-N-B (degrees) 025 0777 0.01 0.921 4,58 0oz
H-Ile () 0.40 0.470 1.24 0.271 0.10 0902
Ana-Me (o) 0.51 0400 0.09 0.741 0.9 0.400
A-Cho (1) 0385 0.431 0.48 0.4a7 0.58 0.584

Table X

Tahle X. Group means and associated Tukey HSD walues with statistically significant F ratios between
extraction groups

Exfraction of Exfraction of
Cephalomefric MNeonexfraction fwo o
measurement X Fremolars x Premolars 5 Tukey HED
UL-ZH () 03 .5 03 0.58
Tee-3H () 03 0.2 0.5 0.55
Lh-MP () 09 -19 1% 0.57
Llct-DMF (o) -z -18 -19 0.55
U1-3H (degrees) 27 -14 —12 380
L1-MP (degrees) f.1 29 =20 219
U1-L1 {degrees) 03 -14 6.4 509
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