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Orthopedic Treatment of Skeletal Class lii
Malocclusions With Maxillary Deficiency

Erdal Bozkaya, DDS, PhD;' Sema Yiiksel, DDS, PhD;? Tuba Tortop, DDS, PhD;?
Neslihan Ugiincii, DDS, PhD;* Emine Kaygisiz, DDS, PhD;>* and Deniz Gencer, DDS, PhD®

ABSTRACT

Objective: The purpose of this study was to compare the treatment effects of a double-plate appliance (DPA) and a double-plate
appliance and facemask combination (DPA-FM) in correcting Class Il malocclusions.

Materials and Methods: The material consisted of lateral cephalometric radiographs of 40 children with skeletal and dental
Class lll malocclusion. In the first treatment group, 13 patients (mean age: 10 years 3 months) were treated with DPA. In the
second treatment group, 15 patients (mean age: 10 years 9 months) were treated with DPA-FM. In the third group, 12 patients
(mean age: 10 years 6 months) were observed without treatment for 9 months. Statistical evaluation was made by ANOVA,
Duncan, and paired ¢ tests.

Results: The increases in SNA and ANB angles were significantly greater in the DPA-FM group than in the DPA group. The
proclination of upper incisors (U1/NA) and retroclination of lower incisors (L1/NB) were significantly greater in the DPA group than
in the DPA-FM group. The retroclination of lower incisors (L1/NB) in the DPA group showed a significant difference compared with
the control group. The increase in ANS-Me length was significantly greater in the DPA-FM group than in the control group.
Conclusion: The DPA-FM treatment was more effective in sagittal correction of the maxilla than the DPA treatment. The dental
contribution to Class Ill treatment seemed to be greater in the DPA group, but in this group vertical skeletal changes were more
satisfying. (Turkish J Orthod 2015;28:19-25)
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INTRODUCTION tion bow appliance,'® removable mandibular retrac-
tor,’? and double-plate appliance (DPA)."

Class lll malocclusion has been corrected mainly
by maxillary protraction with the DPA, which was
designed as intraoral opposed angulated acrylic
blocks." The DPA has also been reported to have
less skeletal and more dental contribution to Class IlI
treatment in sagittal direction than face-mask ther-
apy; however, in this group, less increase in the
vertical dental and skeletal parameters were also
found.’ Furthermore, previous studies showed that
skeletal Class Ill malocclusion was treated by
maxillary sagittal development while controlling
vertical dimensions with a DPA and face mask
(DPA-FM) combination.®' No previous study has

Skeletal Class Ill malocclusions can be defined as
skeletal facial deformities characterized by maxillary
growth deficiency, mandibular growth excess, or a
combination of both."? In growing patients with
Class Il malocclusion and maxillary deficiency,
different extraoral and intraoral appliances stimulate
the protraction of the maxilla by modifying the
growth.>="® However, poor patient cooperation is
one of the most common problems in extraoral
appliances. Many intraoral functional appliances are
used in skeletal Class Il treatment, such as Frankel
l1," Bionator I11,% two-piece corrector,” mini max-
illary protraction appliance,® modified tandem trac-
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Figure 1. Design of the double-plate appliance.

compared these appliances in literature, so we
aimed to compare the effects of the double DPA
and the DPA-FM combination in treating skeletal
Class Il malocclusions.

MATERIALS AND METHODS

This retrospective study was carried out using
pretreatment (T1) and posttreatment (T2) lateral
cephalograms of 40 patients with skeletal and dental
Class Ill malocclusion (ANB<0°) due to maxillary
retrusion (SNA<82°) or a combination of maxillary
retrusion and mandibular protrusion (SNA<82°,
SNB>80°) with optimum mandibular plane angle
(26°<SN/GoGn<38°) chosen from the archives of
the Department of Orthodontics of the university.

In the first treatment group, 13 patients (mean age:
10 years 3 months) wore a DPA with 2 Class Il
elastics, which exerted a force of 350400 g. The
patients were instructed to wear the appliance day
and night except during meals. The construction bites
were taken without sagittal activation and with a 5- to
6-mm vertical opening at the molar region. The
appliances had modified Adams clasps at the molar
region and lower labial bows at the anterior region
with hooks for Class Ill elastics (Fig. 1). Acrylic blocks
had an angulation from the upper molar mesial
margin to the lower cuspid. At the beginning of
treatment and every 3 weeks during treatment, 2 mm
was trimmed from the posterior region of the lower
angulated acrylic block and the anterior region of the
upper angulated acrylic block to allow the free sliding
of the upper and lower pieces.

In the second treatment group (DPA-FM) 15
patients (mean age: 10 years 9 months) wore a
DPA and a Delaire type facemask. The appliances
had modified F clasps between the upper lateral
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Figure 2. Intraoral design of the double-plate appliance and
face mask combination.

incisors and canines for extraoral elastics (Fig. 2).
The protraction elastics were attached to the F
clasps, and a force of 350-400 g per side was
applied. The patients were instructed to wear the
appliance approximately 16 hours a day.

The treatment groups were compared with an
untreated control group of 12 patients (mean age: 10
years 6 months). The mean treatment and observa-
tion periods were 9 months for all groups.

All patients were matched according to SNA,
SNB, and SN/GoGn angles at the beginning and no
significant differences were found in these parame-
ters among the groups.

Lateral cephalograms were taken before treat-
ment (T1) and after achieving a positive overjet and/
or a Class | molar occlusion (T2). Nine linear (Figure
3) and 12 angular (Figure 4) measurements were
evaluated. The lateral cephalometric radiographs of
20 subjects were retraced, and measurements were
repeated after 15 days. Method error coefficients
were calculated and found to be within acceptable
limits (range: 0.98-1.00).

Statistical analysis was performed with SPSS,
version 15.0 (Chicago, IL, USA). Analysis of
variance and Duncan test were used to compare
differences between the groups and a paired ¢ test
was used to evaluate the treatment effects and
changes during the observation period in each
group. The level of significance used was p < 0.05.

RESULTS

Descriptive data and treatment/observation
changes in groups from T1 to T2 were given in



Figure 3. Linear measurements.

Table 1. Statistical comparisons for cephalometric
changes among the groups were given in Table 2.

In the DPA group, significant increases in S-N
length, SNA angle, ANB angle, and Wits appraisal
(p<0.001) were observed. During treatment, Co-A
and Co-Gn lengths increased significantly (p<0.001
and p<0.01, respectively). A significant decrease in
SN/occlusal plane angle (p<0.05) was found.
Although significant increases in N-Me (p<0.01)
and ANS-Me lengths (p<<0.001) were observed, a
nonsignificant change was observed in Jarabak ratio
(S-Go/N-Me). The increase in overjet and the
decrease in overbite were found to be statistically
significant (p<0.001 and p<0.01, respectively).
Proclination of the maxillary incisors (U1/NA) and
retroclination of the mandibular incisors (L1/NB) in
the DPA group were statistically significant
(p<0.001). A significant decrease in lower lip-S line
was observed (p<0.01; Table 1).

In the DPA-FM group, a significant increase in S-N
length (p<<0.05) as well as SNA angle, ANB angle,
and Wits appraisal (p<<0.001) was observed. During
treatment, significant increases in Co-A and Co-Gn
lengths were observed (p<0.001 and p<0.01,
respectively). A significant decrease in SN/ANS-
PNS angle (p<0.01) and a significant increase in
ANS-PNS/Go-Me angle (p<<0.05) were observed.
Although significant increases were observed in S-

Figure 4. Angular measurements.

Go (p<0.01), N-Me (p<0.001), and ANS-Me
(p<0.001) lengths, a nonsignificant change was
observed in Jarabak ratio. The increase in overjet
and the decrease in overbite were found to be
statistically significant (p<0.001 and p<0.01, re-
spectively). Decrease in interincisal angle (U1/L1)
(p<0.01) and proclination of maxillary incisors (U1/
NA) (p<<0.001) in the DPA-FM group were statisti-
cally significant (Table 1).

In the control group, significant increases in S-N
length (p<<0.01) and SNB angle (p<0.05) were
observed. The Co-A and Co-Gn lengths increased
significantly (p<0.05 and p<0.01, respectively). A
significant decrease in SN/occlusal plane angle
(p<0.05) as well as significant increases in S-Go
(p<<0.01), N-Me (p<0.001), and ANS-Me (p<0.05)
lengths were found (Table 1).

Comparison Among the Groups

Increases in SNA angle, ANB angle, and Wits
appraisal and a decrease in SNB angle in both
treatment groups showed significant differences
compared with the control group (p<0.05). Chang-
es with both treatment alternatives in overbite,
overjet, ANS-PNS/Go-Me, and U1/NA angles were
significantly different compared with the control
group (p<0.05). The increases in SNA and ANB
angles were significantly greater in the DPA-FM
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Table 1. Treatment changes of double plate appliance and double plate appliance-facemask groups and observation period
changes of control group
DPA DPA-FM Control
Cephalometric
Measurements X1 Sx1 X2 Sx2 p X1 Sx1 X2 Sx2 p X1 Sx1 X2 Sx2 p

1  S-N (mm) 67,25 3,70 68,05 3,61 *** 67,60 3,54 69,21 329 * 6569 3,10 66,73 3,08 **
2 SNA () 78,08 3,44 79,23 356 *** 77,20 3,17 79,77 3,01 ** 78,63 291 78,96 3,51
3 SNB () 79,35 4,07 78,66 4,09 79,87 3,37 79,47 3,44 81,55 3,89 82,07 3,78 *
4  ANB (9 -1,25 0,97 0,57 1,19 ** 267 2,01 0,30 1,99 =* —-293 1,63 -3,08 1,42
5 Wits appraisal

(mm) -7,16 295 -334 291 ** 753 252 -—-480 19 *** -931 2,85 -8,78 2,06
6 Co-A (mm) 78,78 4,52 81,08 425 *** 8240 595 8583 6,05 *** 7826 2,80 7932 3,34 *
7 Co-Gn (mm) 109,68 5,59 111,35 585 ** 113,70 7,70 115,57 7,93 ** 110,03 4,08 112,58 5,28 **
8 SN/GoGn (°) 33,59 4,31 33,79 4,86 32,30 3,82 32,93 3,88 31,93 3,81 31,83 3,64
9 SN/Occ Plane (°) 19,66 4,34 17,13 4,92 * 16,80 3,62 16,37 4,60 18,90 556 17,18 4,51 *
10 SN/ANS-PNS (°) 3,47 3,89 2,38 3,60 2,97 6,11 2,88 ** 2,72 2,75 2,51 3,56
11 ANS-PNS/

GoMe (°) 2465 3,10 25,62 3,89 26,90 4,63 28,39 459 * 2319 4,99 22,37 4,38
12 Saddle (°) 123,32 6,63 123,17 6,24 124,80 5,66 125,07 5,70 122,83 4,02 123,32 3,90
13 S-Go (mm) 76,28 3,59 77,28 4,04 75,47 498 77,36 523 ** 7243 3,63 7443 341 **
14 N-Me (mm) 117,02 7,23 119,05 7,00 ** 116,50 8,74 119,54 8,45 *** 109,84 3,94 112,78 4,40 ***
15 ANS-Me(mm) 64,48 3,11 66,52 3,56 *** 64,10 7,01 66,79 6,83 *** 61,04 3,57 62,16 4,34 *
16 Jarabak Ratio 65,28 3,78 65,04 4,28 64,73 2,86 66,61 7,98 65,98 3,16 66,03 2,65
17 Overjet (mm) —2,63 0,93 399 146 ** —-240 1,58 2,87 159 *=* 244 0,79 -2,54 0,96
18 Overbite (mm) 2,97 1,79 1,43 1,81 ** 1,92 1,37 1,51 ** 3,43 2,39 3,96 2,61
19 U1/L1 (©) 136,53 6,47 134,15 9,48 139,53 8,53 133,10 5,28 ** 140,33 8,17 140,83 6,50
20 U1/NA () 20,64 4,80 27,71 5,63 *** 23557 4,77 26,43 4,23 *** 2250 509 22,18 4,92
21 L1/NB (°) 24,01 3,40 17,54 6,03 *** 20,53 5,15 20,03 5,24 20,08 4,89 20,08 4,35

DPA indicates double plate appliance; DPA-FM, double plate appliance-facemask; X1, pretreatment/preobservation mean;
Sx1, standard error of pretreatment/preobservation mean; X2, posttreatment/postobservation mean; Sx2, standard error of

posttreatment/postobservation mean.
*p < 0.05 ** p <0.01; *** p < 0.001.

group than in the DPA group (p<0.05). The
increases in Co-A and ANS-Me lengths and the
decrease in interincisal angle (U1/L1) were greater
in the DPA-FM group than in the control group
(p<0.05). The proclination of upper incisors (U1/
NA) and retroclination of lower incisors (L1/NB)
were significantly greater in the DPA group than in
the DPA-FM group (p<0.05). The retroclination of
the lower incisors in the DPA group showed a
significant difference compared with the control
group (p<0.05, Table 2).

DISCUSSION

A review of the literature shows that in treating
Class lll malocclusions, maxillary protraction treat-
ment with several extraoral and intraoral orthopedic
devices improves the skeletal relationship by ante-
rior displacement of the maxilla and/or redirection of
the mandibular position.*~'* Successful Class |lI
treatment with either DPA or DPA-FM appliances
were reported, however to our knowledge no
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comparative studies were found in the literature.
So, this study aimed to compare the dentofacial
effects of the DPA and DPA-FM therapies in treating
Class lll malocclusions.

In this study, significant increases in SNA angle
and CoA length showed that maxillary growth was
stimulated in both DPA and DPA-FM groups. In
previous DPA and DPA-FM studies, treatment also
resulted in significant increases in Co-A and
SNA.% 3% Concomitant with this finding, Class IlI
malocclusions have been successfully treated with
anterior replacement of maxilla in several studies of
face masks and functional appliances.>'%11:13.15-17
In contrast with this, Chong et al.'® found that
sagittal changes of the maxilla were not significant
after face-mask therapy. As significantly greater
increases in SNA and ANB angles were found in
the DPA-FM group in this study, DPA-FM therapy
seemed to be more effective in stimulating maxillary
growth than DPA. Ugem et al."® reported that face-
mask treatment was more effective than DPA



Table 2. Comparison of treatment/observation changes among the groups

DPA (1) DPA-FM (2) Control (3) P
Cephalometric
Measurements D Sx D Sx D Sx 1-2 1-3 2-3
1 S-N (mm) 0,80 0,50 1,14 1,18 1,03 0,89
2 SNA (©) 1,15 0,87 2,54 0,84 0,33 0,97 * * *
g SNB (°) -0,68 1,14 -0,32 1,22 0,52 0,62 * *
4 ANB (°) 1,82 0,60 2,86 1,06 -0,14 0,74 * * *
5 Wits appraisal (mm) 3,82 1,91 2,79 1,83 0,53 1,60 * *
6 Co-A (mm) 2,30 1,49 3,29 2,36 1,06 1,22 *
7 Co-Gn (mm) 1,67 1,56 1,86 2,44 2,55 1,82
8 SN/GoGn (°) 0,20 1,81 0,64 1,50 -0,10 0,90
9 SN/Occ Plane (°) -2,53 3,04 —0,64 2,13 -1,72 2,13
10 SN/ANS-PNS (°) —1,09 2,80 —1,50 1,49 -0,21 3,52
11 ANS-PNS/GoMe (°) 0,97 1,64 1,43 1,99 -0,83 2,11 * *
12 Saddle (°) -0,15 1,82 0,46 1,73 0,49 1,67
13 S-Go (mm) 0,99 1,82 1,86 1,78 2,01 1,46
14 N-Me (mm) 2,03 1,63 3,07 2,43 2,93 1,34
15 ANS-Me(mm) 2,03 1,29 2,54 2,17 1,12 1,36 *
16 Jarabak Ratio -0,25 1,20 1,84 8,15 0,05 1,12
17 Overjet (mm) 6,62 1,57 5,43 2,48 -0,10 0,80 * *
18 Overbite (mm) —-1,54 1,48 -1,04 1,46 0,53 1,15 * *
19 u1/L1 (0 —2,39 4,78 —5,61 5,64 0,49 5,16 *
20 U1/NA (°) 7,07 3,84 2,87 3,41 -0,32 4,34
21 L1/NB (%) —6,47 4,50 -0,50 3,54 —0,01 3,00

DPA indicates double plate appliance; DPA-FM, double plate appliance-facemask; D, mean difference; Sx, standard error of

mean difference.
*p < 0.05.

treatment in achieving maxillary protraction. In
contrast, Tollaro et al.'® found increased maxillary
protrusion with the early functional treatment of
Class lll malocclusion.

In this study, nonsignificant decreases in the SNB
angle in both groups were significantly different
compared with the significant increase in the control
group. It could be concluded that the main effect of
both DPA and DPA-FM therapies was advancement
of the maxilla. These findings are in accordance with
some DPA, DPA-FM, and face-mask stud-
ies.’1420.21 |n contrast with this finding, backward
rotation associated with a reduction in mandibular
growth has been reported with some functional
appliances in treating Class Ill malocclusions.> %"
Furthermore, most face-mask studies have reported
a significant decrease in SNB angle due to the
maxillary anterior rotation and mandibular backward
rotation.6'15’17’22_24

The ANB angle and Wits appraisal showed
significant increases in both treatment groups, and
a significant difference was found in these param-
eters compared with the control group. So, both
DPA and DPA-FM are effective in treating subjects

with Class Il malocclusion. Successful treatment of
Class lll malocclusion was demonstrated by the
increase in ANB angle in the previous investiga-
tions that aimed to correct Class Il maloclu-
sion,>6:10.11.16.18.22=24 ;¢ result is in contrast with
the findings of Falck and Zimmermann-Menzel,?®
who reported a significant decrease in ANB angle
using the FR-3 appliance, which was less than in
the control group.

Although the increase in anterior face height
(ANS-Me) was significant in both DPA and DPA-
FM groups, the Jarabak ratio and SN/GoGn angle
did not change significantly. In contrast with these
findings, several studies showed that the mandible
was rotated posteriorly by the functional orthopedic
appliances, resulting in a significant increase in SN/
GoGn angle.®>®101518.2223 04774 et al.?® reported
that the posterior rotation of the mandible was
prevented by the use of a bite block with the face
mask. Increase in lower facial height (ANS-Me) was
significantly greater in the DPA-FM group than in the
control group in the present study, which might be
related to the significant anterior rotation of maxilla
(SN/ANS-PNS). The anterior rotation of the maxilla
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was also reported in several face-mask stud-
ies.’”?572% palatomandibular plane angle (ANS-
PNS/Go-Me) increased significantly in only the
DPA-FM group. However, increases in this angle in
both treatment groups were significantly different
compared with the nonsignificant decrease in the
control group, which might be attributed to nonsig-
nificant changes occurring in the palatal and
mandibular planes. Vertical skeletal changes
seemed to be more satisfying in the DPA group.

Labioversion of the upper incisor was significant in
both treatment groups and was significantly different
compared with the control group. In agreement with
this study, Class lll treatment studies with face mask
and functional appliances have showed significant
protrusion of the upper incisors.'®'"1" |abioversion
of the upper incisor was significantly greater in the
DPA group than in the DPA-FM group. Retroclination
of the lower incisor was significant in the DPA group
only and was significantly different compared with
the DPA-FM and control groups, which might be
related to the lower labial bow’s retraction by
intraoral elastics in the DPA group. In the DPA-FM
group, retrusion of the lower incisor was not
significantly different compared with the control
group, as the contact of the lower incisors to the
acrylic surface of the DPA probably prevented the
retrusion effect of the face mask. In several face-
mask studies, proclination of the maxillary incisors
and retroclination of the mandibular incisors were
reported.’'%18 |n contrast, Cozza et al.?® reported
nonsignificant protraction of the maxillary incisors or
retrusion of the mandibular incisors with face mask
and a bite-block appliance.

The improvement in overjet was significantly
greater in the treatment groups compared with the
control group because of the dental and skeletal
changes achieved by the DPA and DPA-FM treat-
ments. However, changes in upper and lower
incisors seemed to be more effective in the increase
of overjet in the DPA group. Westwood et al.?®
reported that positive overjet was maintained by the
skeletal changes and retrusion of lower incisors with
face-mask therapy. Protrusion of the upper incisor
with the modified tandem traction bow appliance
was reported to contribute to the positive overjet in
addition to the skeletal changes.'®3° Concomitant
with our study, Seehra et al.3" found no significant
difference in overjet between the face mask and
reverse twin block therapies. The significant de-
crease in overbite in the treatment groups might be
due to maxillary incisor protrusion and increases in
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lower facial height. The significant retrusion of lower
lip in the DPA group might be attributed to the
significant lower incisor retrusion.

CONCLUSIONS

Both appliances were effective in the treatment of
Class Il malocclusions. The DPA-FM treatment was
more effective in sagittal correction of the maxilla
than the DPA treatment. The dental contribution to
Class Il treatment seemed to be greater in the DPA
group, but, at the same time, vertical skeletal
changes were more satisfying in this group.

REFERENCES

1. McNamara JA Jr. An orthopedic approach to the treatment
of Class Ill malocclusion in young patients. J Clin Orthod.
1987;21:598-608.

2. Ngan P, Hagg U, Yiu C, Merwin D, Wei SH. Soft tissue and
dentoskeletal profile changes associated with maxillary
expansion and protraction headgear treatment. Am J Orthod
Dentofacial Orthop. 1996;109:38—49.

3. Carano A, Balsamo L, Siciliani G. Treatment of the
noncompliant Class Il growing patient. Clin Orthod Res.
2001;4:35-42.

4. Aytan S, Yukay F, Ciger S, Aksoy A, Enacar A, et al. Frankel
IIl Appliance. Turk J Orthod. 1989;2:338-345.

5. Garattini G, Levrini L, Crozzoli P, Levrini A. Skeletal and
dental modifications produced by the Bionator Il appliance.
Am J Orthod Dentofacial Orthop. 1998;114:40—44.

6. Da Silva FOG, Magro AC, Filho LC. Early treatment of the
Class Il malocclusion with rapid maxillary expansion and
maxillary protraction. Am J Orthod Dentofacial Orthop. 1998;
113:196-203.

7. Eganhouse GR. Two-piece corrector for Class Ill skeletal
and dental malocclusions. J Clin Orthod. 1997;31:246-251.

8. Altug Z, Arslan AD. Skeletal and dental effects of a mini
maxillary protraction appliance. Angle Orthod. 2006;76:360—
368.

9. Gencer D, Nalci N, Yiksel S, Tortop T. Effects of double
plate-face mask appliance on dentofacial structures. J Gazi
Univ Faculty Dent. 2009;26;163—170.

10. Atalay Z, Tortop T. Dentofacial effects of a modified tandem
traction bow appliance. Eur J Orthod. 2010;32:655-661.

11. Baik HS, Jee SH, Lee KJ, Oh TK. Treatment effects of
Frankel functional regulator Ill in children with Class llI
malocclusions. Am J Orthod Dentofac Orthop. 2004;125:
294-301.

12. Bacecetti T, Tollaro I. A retrospective comparison of functional
appliance treatment of Class Il malocclusions in the
deciduous and mixed dentitions. Eur J Orthod. 1998;20:
309-317.

13. Ugem TT, Ugiincii N, Yiiksel S. Comparison of double-plate
appliance and facemask therapy in treating Class |lIl
malocclusions. Am J Orthod Dentofacial Orthop. 2004;126:
672-679.



14.

15.

16.

17.

18.

19.

20.

21.

22.

Gencer D, Kaygisiz E, Yiksel S, Tortop T. Comparison of
double-plate appliance/facemask combination and face-
mask therapy in treating Class Ill malocclusions. Angle
Orthod. 2014;85(2):278-283.

Ugiincii N, Ugem TT, Yiiksel S. A comparison of chincap and
maxillary protraction appliances in the treatment of skeletal
Class Il malocclusions. Eur J Orthod. 2000;22:43-51.

Saadia M, Torres E. Sagittal changes after maxillary
protraction with expansion in Class Ill patients in the
primary, mixed, and late mixed dentitions: a longitudinal
retrospective study. Am J Orthod Dentofacial Orthop. 2000;
117:669-680.

Kim JH, Viana MAG, Graber TM, Omerza FF, BeGole EA.
The effectiveness of protraction face mask therapy: a meta-
analysis. Am J Orthod Dentofacial Orthop. 1999;115:675—
685.

Chong YH, Ive JC, Artun J. Changes following the use of
protraction headgear for early correction of Class Il
malocclusion. Angle Orthod. 1996;66:351-362.

Tollaro |, Baccetti T, Franchi L. Mandibular skeletal changes
induced by early functional treatment of Class Ill malocclu-
sion: a superimposition study. Am J Orthod Dentofacial
Orthop. 1995;108:525-532.

Merwin D, Ngan P, Hagg U, Yiu C, Wei SHY. Timing for
effective application of anteriorly directed orthopedic force to
the maxilla. Am J Orthod Dentofacial Orthop. 1997;112:
292-299.

Baccetti T, Franchi L, McNamara JA. Treatment and
posttreatment craniofacial changes after rapid maxillary
expansion and face mask therapy. Am J Orthod Dentofacial
Orthop. 2000;118:404—413.

Godt A, Zeyher C, Schatz-Maier D, Goz G. Early treatment
to correct Class Il relations with or without face masks.
Angle Orthod. 2008;78:44—49.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Alcan T, Keles A, Erverdi N. The effects of a modified
protraction headgear on maxilla. Am J Orthod Dentofacial
Orthop. 2000;117:27-38.

Tortop T, Keykubat A, Yiiksel S. Facemask therapy with and
without expansion. Am J Orthod Dentofacial Orthop. 2007;
132:467-474.

Falck F, Zimmermann-Menzel K. Cephalometric changes in
the treatment of Class Ill using the Frankel appliance. J
Orofac Orthop. 2008;69:99-109.

Cozza P, Baccetti T, Mucedero M, Pavoni C, Franchi L.
Treatment and posttreatment effects of a facial mask
combined with a bite-block appliance in Class Il malocclu-
sion. Am J Orthod Dentofacial Orthop. 2010;138:300-310.

Barrett AAF, Baccetti T, McNamara JA. Treatment effects of
the light-force chincup. Am J Orthod Dentofacial Orthop.
2010;138:468-476.

Macdonald KE, Kapust AJ, Turley PK. Cephalometric
changes after correction of Class Il malocclusion with
maxillary expansion/facemask therapy. Am J Orthod Den-
tofacial Orthop. 1999;116:13—-24.

Westwood PV, McNamara JA Jr, Baccetti T, Franchi L,
Sarver DM. Long-term effects of Class Il treatment with
rapid maxillary expansion and facemask therapy followed by
fixed appliances. Am J Orthod Dentofacial Orthop. 2003;
123:306-320.

Tortop T, Kaygisiz E, Gencer D, Yuksel S, Atalay Z. Modified
tandem traction bow appliance compared with facemask
therapy in treating Class Il malocclusions. Angle Orthod.
2014;84:642-648.

Seehra J, Fleming PS, Mandall N, DiBiase AT. A compar-
ison of two different techniques for early correction of Class
Il malocclusion. Angle Orthod. 2012;82:96-101.

Turkish J Orthod Vol 28, No 1, 2015



