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            Dentofacial effects of skeletal anchored treatment modalities for the correction of maxillary retrognathia C ¸a gla S ¸ ar, a Zahire S ¸ ahino glu, b Ayc ¸ a Arman € Ozc ¸ ırpıcı, c and Sina Uc ¸ kan d Ankara, Turkey Introduction: The aim of this clinical study was to investigate the skeletal, dentoalveolar, and soft-tissue effects of 2 skeletal anchorage rationales for Class III treatment compared with an untreated Class III control group. Methods: Fifty-one subjects who were in the prepubertal or pubertal growth period were included in the study. In group 1 (n 5 17), facemasks were applied from miniplates placed in the lateral nasal walls of the maxilla, and intermaxillary Class III elastics were applied from symphyseal miniplates to a bonded appliance on the maxilla in group 2 (n 5 17). These skeletal anchored groups were compared with an untreated control group (n 5 17). Lateral cephalometric radiographs were obtained at the beginning and the end of the observation periods in all groups and analyzed according to the structural superimposition method. Differences between the groups were assessed with the Wilcoxon signed rank test or the paired-samples t test. Results: The treatment periods were 7.4 and 7.6 months in groups 1 and 2, respectively, and the untreated control group was observed for 7.5 months. The maxilla moved forward by 3.11 mm in group 1 and by 3.82 mm in group 2. The counterclockwise rotation of the maxilla was signiﬁcantly less in group 1 compared with group 2 (P \0.01). The mandible showed clockwise rotation and was positioned downward and backward in the treatment groups, and it was signiﬁcantly greater in group 2 compared with group 1 (P \0.01). Changes in the maxillary incisor measurements were negli- gible in group 1 compared with group 2. A signiﬁcant amount of mandibular incisor retroclination was seen in group 1, and a signiﬁcant proclination was seen in group 2. The maxillomandibular relationships and the soft- tissue proﬁles were improved remarkably in both treatment groups. Conclusions: The protocols of miniplates with facemasks and miniplates with Class III elastics offer valid alternatives to conventional methods in severe skeletal Class III patients. However, the 2 maxillary protraction protocols demonstrated signiﬁcant skeletal and dentoalveolar effects. The miniplate with facemask protocol is preferred for patients with severe maxillary retru- sion and a high-angle vertical pattern, whereas in patients with a decreased or normal vertical pattern and retroclined mandibular incisors, miniplates with Class III elastics can be the intraoral treatment option. Therefore, the exact indication of the procedure should be considered carefully. (Am J Orthod Dentofacial Orthop 2014;145:41-54) S keletal Class III malocclusions originating from maxillary retrognathia are treated with protrac- tion of the maxilla in growing children. The effects of conventional facemask therapy via tooth anchorage include counterclockwise rotation and for- ward displacement of the maxilla, clockwise rotation of the mandible, mesialization and extrusion of the maxillary molars, proclination of the maxillary incisors, and retroclination of the mandibular incisors. 1-4 Indirect application of force not only limits the potential for orthopedic change but also causes undesirable tooth movements. Researchers have attempted to use facemasks with temporary anchorage devices to eliminate side effects and increase the skeletal effects. 5-14 In this way, orthopedic force can be directly transferred to the nasomaxillary complex. Placing the miniplates laterally to the nasal walls of the maxilla allows the protraction force vector to pass through the center of resistance of the nasomaxillary complex, and From Bas ¸kent University, Faculty of Dentistry, Ankara, Turkey. a Assistant professor, Department of Orthodontics. b Postdoctoral fellow, Department of Orthodontics. c Professor, Department of Orthodontics. d Professor, Department of Oral-Maxillofacial Surgery. All authors have completed and submitted the ICMJE Form for Disclosure of Potential Conﬂicts of Interest, and none were reported. Address correspondence to: C ¸a gla S ¸ar, Bas ¸kent Universitesi Dis ¸hekimli gi Fak€ ul- tesi, Ortodonti Anabilim Dalı, 11. sokak No: 26 06490, Bahc ¸elievler-Ankara, Turkey; e-mail, [email protected]. Submitted, May 2013; revised and accepted, September 2013. 0889-5406/$36.00 Copyright Ó 2014 by the American Association of Orthodontists. http://dx.doi.org/10.1016/j.ajodo.2013.09.009 41 ORIGINAL ARTICLE 
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ORIGINAL ARTICLE
 Dentofacial effects of skeletal anchored treatmentmodalities for the correction of maxillaryretrognathia
 Ca�gla Sar,a Zahire Sahino�glu,b Ayca Arman €Ozcırpıcı,c and Sina Uckand
 Ankara, Turkey
 FromaAssisbPostcProfedProfeAll auPotenAddretesi, OTurkeSubm0889-Copyrhttp:/
 Introduction: The aim of this clinical study was to investigate the skeletal, dentoalveolar, and soft-tissue effectsof 2 skeletal anchorage rationales for Class III treatment compared with an untreated Class III control group.Methods: Fifty-one subjects who were in the prepubertal or pubertal growth period were included in the study.In group 1 (n5 17), facemasks were applied from miniplates placed in the lateral nasal walls of the maxilla, andintermaxillary Class III elastics were applied from symphyseal miniplates to a bonded appliance on themaxilla ingroup 2 (n 5 17). These skeletal anchored groups were compared with an untreated control group (n 5 17).Lateral cephalometric radiographs were obtained at the beginning and the end of the observation periods inall groups and analyzed according to the structural superimposition method. Differences between the groupswere assessed with the Wilcoxon signed rank test or the paired-samples t test. Results: The treatment periodswere 7.4 and 7.6 months in groups 1 and 2, respectively, and the untreated control group was observed for 7.5months. The maxilla moved forward by 3.11 mm in group 1 and by 3.82 mm in group 2. The counterclockwiserotation of the maxilla was significantly less in group 1 compared with group 2 (P\0.01). The mandible showedclockwise rotation and was positioned downward and backward in the treatment groups, and it was significantlygreater in group 2 compared with group 1 (P\0.01). Changes in the maxillary incisor measurements were negli-gible in group 1 compared with group 2. A significant amount of mandibular incisor retroclination was seen ingroup 1, and a significant proclination was seen in group 2. The maxillomandibular relationships and the soft-tissue profiles were improved remarkably in both treatment groups. Conclusions: The protocols of miniplateswith facemasks and miniplates with Class III elastics offer valid alternatives to conventional methods in severeskeletal Class III patients. However, the 2 maxillary protraction protocols demonstrated significant skeletal anddentoalveolar effects. The miniplate with facemask protocol is preferred for patients with severe maxillary retru-sion and a high-angle vertical pattern, whereas in patients with a decreased or normal vertical pattern andretroclined mandibular incisors, miniplates with Class III elastics can be the intraoral treatment option.Therefore, the exact indication of the procedure should be considered carefully. (Am J Orthod DentofacialOrthop 2014;145:41-54)
 Skeletal Class III malocclusions originating frommaxillary retrognathia are treated with protrac-tion of the maxilla in growing children. The
 effects of conventional facemask therapy via tooth
 Baskent University, Faculty of Dentistry, Ankara, Turkey.tant professor, Department of Orthodontics.doctoral fellow, Department of Orthodontics.ssor, Department of Orthodontics.ssor, Department of Oral-Maxillofacial Surgery.thors have completed and submitted the ICMJE Form for Disclosure oftial Conflicts of Interest, and none were reported.ss correspondence to: Ca�gla Sar, Baskent Universitesi Dishekimli�gi Fak€ul-rtodonti Anabilim Dalı, 11. sokak No: 26 06490, Bahcelievler-Ankara,y; e-mail, [email protected], May 2013; revised and accepted, September 2013.5406/$36.00ight � 2014 by the American Association of Orthodontists./dx.doi.org/10.1016/j.ajodo.2013.09.009
 anchorage include counterclockwise rotation and for-ward displacement of the maxilla, clockwise rotationof the mandible, mesialization and extrusion of themaxillary molars, proclination of the maxillary incisors,and retroclination of the mandibular incisors.1-4
 Indirect application of force not only limits thepotential for orthopedic change but also causesundesirable tooth movements.
 Researchers have attempted to use facemasks withtemporary anchorage devices to eliminate side effectsand increase the skeletal effects.5-14 In this way,orthopedic force can be directly transferred to thenasomaxillary complex. Placing the miniplateslaterally to the nasal walls of the maxilla allows theprotraction force vector to pass through the centerof resistance of the nasomaxillary complex, and
 41
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42 Sar et al
 protraction of the maxilla is expected without asignificant rotation. According to Tanne et al15 andHirato,16 the center of resistance of the nasomaxillarycomplex is located between the root tips of the maxil-lary first and second premolars, whereas Miki17 found itto be between the first and second premolars in theposteroanterior direction and between the orbit andthe distal root apex of first molars vertically. Staggerset al18 found it to be at the level of the zygomaticbuttress. Moreover, according to Hata et al,19 the cen-ter of resistance of the maxilla is located 5 mm abovethe nasal floor.
 Studies in which protraction facemasks were appliedwith miniplates have demonstrated significant amountsof maxillary protraction along with the elimination ofdental side effects and decreases in the counterclockwiserotation of the maxilla.8-20
 Since the protraction facemask is applied extraorallyand needs total patient cooperation at least 16 hours aday for 8 to 12 months, researchers have tended to useintraoral methods in recent years. De Clerk et al21 werethe first researchers to apply intermaxillary Class III elas-tics from symphyseal miniplates to zygomatic miniplatesfor the treatment of skeletal Class III malocclusions. Itwas thought that with this approach, an extraoral face-mask is no longer needed because intermaxillary tractioncan be applied 24 hours a day. After 2009, the samegroup of researchers published articles regarding the3-dimensional outcomes of bone-anchored Class IIIelastics in a larger sample.22-26 Cevidanes et al24
 compared the treatment effects for maxillary advance-ment induced by bone-anchored maxillary protractionand facemask with rapid maxillary expansion (RME).They reported that with the bone-anchored maxillaryprotraction protocol, significantly greater amounts ofmaxillary advancement were achieved compared with afacemask and RME.
 According to a systematic review that compared theeffectiveness of maxillary protraction with a temporaryanchorage device with tooth-anchored maxillary pro-traction, it was concluded that maxillary protractionwith a temporary anchorage device might have a greatereffect on maxillary advancement and reduce the skeletaland dental side effects compared with tooth-anchoredmaxillary protraction.27
 Although the idea of obtaining more protraction ofthe maxilla is tempting and the results are promising,the surgical procedure is the main drawback of bone-anchored maxillary protraction.
 This is the first study to comparatively evaluate the ef-fects of symphyseal miniplate-anchored Class III elastictraction and miniplate-anchored protraction facemasktreatment with an untreated Class III control group.
 January 2014 � Vol 145 � Issue 1 American
 MATERIAL AND METHODS
 A total sample of 48 (16 per group) was required for apower of 85% at the 5% significance level. Sample sizeestimation was performed using PASS 2000 software(NCSS LLC, Caysville, Utah).
 Fifty-one patients from orthodontic department ofBaskent University, Ankara, Turkey, were included inthis study. All subjects were between PP25 and MP3capdevelopmental stages at the initial observation (T1) ac-cording to their hand-wrist radiographs.28 The first 2groups were constituted prospectively and comparedin a retrospective manner.
 The inclusion criteria were (1) skeletal and dental ClassIII malocclusion with maxillary deficiency (ANB, \0�;Nperp-A,\0 mm) and retrusive nasomaxillary complexwith or without mandibular prognathia, (2) verticallynormal or low growth pattern (SNGoGn,\40�), (3) ante-rior crossbite and Angle Class III molar relationship, and(4) normal or increased overbite. All subjects and parentswere informed of the surgical procedure and signed aninformed consent form, and the study was approved bythe ethics committee of Baskent University, with the proj-ect numbers D-KA06/07 and D-KA10/04.
 All patients were treated by 2 operators (C.S. and Z.S.)at the same university clinic until 4 to 5mmof overjet wasachieved. Before maxillary protraction in the treatmentgroups, a bonded RME appliance was applied, and theexpansion screw (1114/10; Lewa-Dental, Remchingen,Germany) was activated twice a day for a week until themidpalatal suture was disturbed. The expansion wascontinued with a semirapid protocol (RME for 7 days, fol-lowed by slow maxillary expansion) in patients who stillhad a transverse deficiency, until adequate expansionwas achieved. The major goal of applying the RME appli-ance is to disrupt the circummaxillary sutures and stimu-late forward displacement of the maxilla.
 Group 1 (n5 17) consisted of patients treated with aminiplate-anchored orthopedic facemask. In each patient,2 miniplates were inserted in the lateral nasal walls of themaxilla, and the facemasks were applied from 2 titaniumminiplates (OsteoMed, Addison, Tex). An incision wasmade at the labial vestibule between the maxillary lateralincisors and canines, and a mucoperiosteal flap waselevated to expose the lateral nasal wall of the maxillaon both sides. The miniplates were adapted according tothe anatomic shape of the apertura piriformis area andfixed in place with 2 monocortical miniscrews. Then theincisions were sutured with 3.0 polyglactin 910, exposingthe third hole into the oral cavity (Fig 1). After soft-tissuehealing for 7 days, extraoral elastics of 400 g were appliedfrom the miniplates to the facemasks (Figs 2 and 3). Thepatients were asked to replace the elastics once a dayand to wear the facemasks at least 16 hours a day.
 Journal of Orthodontics and Dentofacial Orthopedics
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Fig 1. Surgical procedure in group 1, fixation of 2 titanium miniplates to the lateral nasal walls of themaxilla: A, mucoperiosteal incisions made at the labial vestibule of the maxilla on both sides; B andC, adaptation and fixation of miniplates to lateral nasal walls of themaxilla;D, sutures exposing the thirdhole into the oral cavity before maxillary protraction.
 Sar et al 43
 Group 2 (n 5 17) was treated with Class III inter-maxillary elastics from 2 titanium miniplates(55.MAN.003; Trimed, Ankara, Turkey) placed in thesymphyseal region to a bonded RME appliance. Thetriangular-shaped titanium miniplates, used for ortho-dontic anchorage with 3 holes, were placed under localanesthesia. An incision was made at the labial vestibulebetween the mandibular lateral incisors and canines,and a mucoperiosteal flap was elevated to expose thecortical bone between the lateral incisor and the canine.It is crucial not to damage the roots of the permanentcanines. Miniplates were shaped according to theanatomic structures, and the extensions of the mini-plates were bent mesially to apply Class III elastics.The miniplates were fixed with 3 monocortical mini-screws. The incisions were sutured with 3.0 polyglactin910, exposing the attachment arm through theattached gingiva near the mucogingival junction.
 After a week to allow soft-tissue healing, 500 g ofprotraction force was applied with elastics from the ex-tensions of the miniplates to the hooks of the bondedmaxillary expansion appliance (Figs 4 and 5). The pa-tients were instructed to maintain good oral hygieneand wear the elastics 24 hours per day.
 All surgical procedures in groups 1 and 2 were doneby the same oral surgeon (S.U.).
 In order to differentiate the treatment changes fromnormal growth changes, the third group was the
 American Journal of Orthodontics and Dentofacial Orthoped
 untreated control group (n 5 17). These subjects werematched to those in the treatment groups.
 Lateral cephalograms were obtained at T1 and at theend of protraction therapy or the observation period (T2)in all groups. All cephalograms were hand traced andmeasured on a conventional light box by the same inves-tigator (Z.S.), who repeated the measurements at 3-weekintervals to ensure measurement accuracy using paired ttests. Horizontal and vertical reference planes were usedto make the linear measurements. The horizontal refer-ence plane was constructed by subtracting 7� from thesella-nasion line, and a vertical line passing through sellaand perpendicular to the horizontal reference plane wasused as the vertical reference plane.
 Lateral cephalometric radiographs obtained at T2 weresuperimposed on those at T1 by means of the total struc-tural superimposition method as described by Bjork andSkieller.29 In addition, maxillary and mandibular regionalsuperimpositions were done to measure the movement ofthe maxillary and mandibular dentitions relative to theirbasal bones. Maxillary regional superimpositions weremade on the best fit of the lingual curvature of the palatalplate and internal bony structures. A maxillary horizontalline was defined as the line drawn along the anterior nasalspine and the posterior nasal spine, and a vertical linepassing through posterior nasal spine and perpendicularto the maxillary horizontal line was used as the maxillaryvertical line. Mandibular superimpositions were made on
 ics January 2014 � Vol 145 � Issue 1
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Fig 2. A, Intraoral frontal view of miniplates; B, extraoral frontal view of the application of a facemaskvia miniplates; C, profile view of a patient with a facemask.
 44 Sar et al
 stable mandibular structures. A line passing through gon-ion and gnathion was used as the mandibular horizontalline, and the mandibular vertical line was defined as theline passing through gonion and perpendicular to themandibular horizontal line. The degree of mandibularrotation was evaluated by measuring the angle betweenthe sella-nasion lines of T1 and T2 radiographs on thesuperimposed tracings.
 Cephalometric landmarks, reference planes, andmeasurements are shown in Figures 6 through 8.
 Statistical analysis
 Data analysis was performed using SPSS for Win-dows (version 11.5; SPSS, Chicago, Ill). Whether thedistributions of continuous variables were normal wasdetermined by the Kolmogorov-Smirnov test. The Lev-ene test was used for determining the homogeneity ofthe variances. Data were shown as means and standarddeviations or medians, where applicable. The mean
 January 2014 � Vol 145 � Issue 1 American
 differences among the groups were compared with1-way analysis of variance (ANOVA), and the Kruskal-Wallis test was applied for comparisons of the medianvalues. When the P values from the 1-way ANOVA orKruskal-Wallis test were statistically significant, thepost hoc Tukey HSD or the Conover nonparametricmultiple comparison test was used to determine whichgroup differed from the others. Whether the mean dif-ferences between measurement times were statisticallysignificant was evaluated by the paired-samples t test;otherwise, the Wilcoxon signed rank test was appliedfor comparisons of the median values. A P value lessthan 0.05 was considered statistically significant. Inall possible multiple comparison tests, the Bonferroniadjustment was applied for controlling type I error.
 To assess the reliability of the measurements, 3weeks after the first measurements, 40 lateral cephalo-metric films of 20 randomly selected patients wereanalyzed by the same examiner (Z.S.). The intraclass
 Journal of Orthodontics and Dentofacial Orthopedics
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Fig 4. Intraoral view of the application of Class III elasticsfrom symphyseal miniplates to a bonded expansion appli-ance in group 2.
 Fig 5. Schematic illustration of the Class III elastics fromthe symphyseal miniplates.
 Fig 3. Schematic illustration of the facemask with mini-plates application.
 Sar et al 45
 correlation coefficients (ICCs) (r) were calculated foreach variable in the T1 and T2 cephalograms, and ther values for each variable ranged between 0.911 and1.000. Confidence intervals of 90% were consideredstatistically reliable. Table I presents the raw measure-ment errors for each parameter.
 RESULTS
 There were no statistically significant differences be-tween the groups at T1 for the analyzed parameters.Table II shows the mean values of the measurementsat T1 and the comparison of the 3 groups. The differ-ences between the changes from T2 to T1 in all groupsare shown in Table III.
 American Journal of Orthodontics and Dentofacial Orthoped
 In 34 miniplates in group 1, 2 miniplates in differentpatients needed to be replaced by additional surgeriesbecause of mobility; in group 2, 2 miniplates in differentpatients were broken and replaced. The success rates ofthe miniplates in both groups were 95%.
 The treatment durations were 7.4 and 7.6 months ingroups 1 and 2, respectively; the observation period forthe control group was 7.5 months.
 The maxilla showed mean forward displacements(A-vertical reference plane) of 3.11 mm in group 1 and3.82 mm in group 2. The difference between groups 1and 2 was not statistically significant. Since the treat-ment durations were different between groups, the pro-traction rate was also evaluated by dividing the totalamount of protraction into the treatment duration.The protraction rates were 0.43 mm per month in group1 and 0.53 mm per month in group 2, and the differencebetween the 2 groups was not significant. In addition,the maxilla moved forward only 0.03 mm per monthwith normal growth changes. The changes between T1and T2 showed significant differences in the bone-anchored maxillary protraction groups in terms of for-ward displacement of the maxilla (SNA, NPerp-A,Cd-A). In addition, the maxilla had a counterclockwiserotation at T2 in the treatment groups after the protrac-tion therapies. However, the rotation was significantlyless in group 1 than in group 2 (P\0.01).
 With regard to the changes in the mandibular skeletalmeasurements (SN.GoGn, HR.GoMe), the mandible
 ics January 2014 � Vol 145 � Issue 1
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Fig 6. Maxillary and mandibular skeletal measurements:1, SNA, the angle between the SN and NA planes; 2,A-VR, the distance between Point A and the vertical refer-ence plane; 3, Nperp-A, the distance from Point A to thenasion perpendicular plane; 4, HR.PP, the angle betweenthe palatal and horizontal reference planes; 5, SNB, theangle between the SN and NB planes; 6, B-VR, the dis-tance between Point B and the vertical reference plane;7, Nperp-Pg, the distance from pogonion to the nasionperpendicular plane; 8, Pg-VR, the distance between po-gonion and the vertical reference plane; 9, SN.GoGn, theangle between the SN and GoGn planes; 10, HR.GoMe,the angle between the horizontal reference and mandib-ular planes.
 Fig 7. Vertical skeletal, maxillomandibular, and soft-tissue measurements: 11, N-Me, the distance betweennasion and menton; 12, ANS-Me, the distance betweenthe anterior nasal spine and menton; 13, ANB, the anglebetween the NA and NB planes; 14, Wits appraisal, thedistance between the perpendicular projections of PointsA and B to the occlusal plane; 15, U1.PP, the angle be-tween the axis of the maxillary central incisor and thepalatal plane; 16, L1.MP, the angle between the axis ofthe mandibular central incisor and the mandibular plane;17, Sn-Me0, the distance between subnasale and soft-tissue menton; 18, UL-VR, the distance between themost forward point of the upper lip in the sagittal dimen-sion to the vertical reference plane; 19, LL-VR, the dis-tance between the most forward point of the lower lip inthe sagittal dimension to the vertical reference plane;20, Pg0-VR, the distance between soft-tissue pogonionand the vertical reference plane.
 46 Sar et al
 showed clockwise rotation and was positioned downwardand backward in the treatment groups. This rotation wassignificantly greater in group 2 than in group 1 (P\0.01).
 Anterior (ANS-Me) and total (N-Me) facial heightsincreased significantly in the treatment groups, andthe changes were more evident in group 2 comparedwith group 1.
 The intermaxillary skeletal parameters (ANB, Witsappraisal, and A-vertical reference plane to B-verticalreference plane) had significant improvements in thetreatment groups. Even though the improvement inthe ANB angle was greater in group 2 than in group 1,the difference was not statistically significant.
 The maxillary incisors (U1.HRmx, U1.PP) protrudedand proclined in group 2, whereas no significant changeswere seen in maxillary incisor position in group 1.Furthermore, the maxillary molars (U6-VRmx)
 January 2014 � Vol 145 � Issue 1 American
 demonstrated significant mesialization in group 2, andno significant changes were seen in group 1 regardingmaxillary molar position. In addition, the mandibular in-cisors (L1.MP) retracted significantly in group 1, whereasa significant proclination of the mandibular incisors wasobserved in group 2 compared with group 1 (P\0.001).
 Soft-tissue profiles and sagittal lip relationships (A0-VR, UL-VR) showed significant improvements in thetreatment groups. The lower lip and the chin (LL-VR,Pg0-VR) moved back significantly, and no significant dif-ferences were seen between groups 1 and 2. The controlgroup showed significant forward movement of the up-per lip and the chin after the changes of the underlyingskeletal structures.
 Journal of Orthodontics and Dentofacial Orthopedics
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Fig 8. Maxillary and mandibular dentoalveolar measure-ments: 21, U1.HRmx, the angle between the axis of themaxillary central incisor and themaxillary horizontal refer-ence plane; 22, U6-VRmx, the distance from the mesio-buccal tubercule of the maxillary first molar to themaxillary vertical reference plane; 23, L1.HRmd, theangle between the axis of the mandibular central incisorand the mandibular horizontal reference plane.
 Table I. Method error ICCs [r] for each variable
 Variable
 T1 T2
 ICCLowerlimit
 Upperlimit ICC
 Lowerlimit
 Upperlimit
 SNA (�) 0.993 0.998 1.000 0.999 0.999 1.000A-VR (mm) 1.000 0.999 1.000 1.000 0.999 1.000Nperp-A (mm) 0.997 0.995 0.994 0.994 0.988 0.997HR.PP (�) 0.996 0.992 0.998 0.991 0.983 0.995SNB (�) 1.000 0.999 1.000 0.999 0.997 0.999B-VR (mm) 1.000 0.995 1.000 0.999 0.999 1.000Nperp-Pg (mm) 0.991 0.994 0.998 0.995 0.991 0.998Pg-VR (mm) 1.000 0.999 1.000 0.999 0.998 1.000SN.GoGn (�) 0.999 0.997 0.999 0.998 0.996 0.999HR.GoMe (�) 0.998 0.997 0.999 0.999 0.997 0.992N-Me (mm) 1.000 0.999 1.000 1.000 1.000 1.000ANS-Me (mm) 0.999 0.998 1.000 1.000 1.000 1.000ANB (�) 0.997 0.995 0.992 0.997 0.994 0.998Wits (mm) 0.953 0.911 0.976 0.997 0.994 0.998Overjet (mm) 0.997 0.995 0.999 0.997 0.994 0.994Overbite (mm) 0.998 0.995 0.999 0.998 0.995 0.999U1.PP (�) 0.997 0.995 0.999 0.997 0.995 0.999L1.MP (�) 1.000 1.000 1.000 0.998 0.996 0.993U1.HRmx (�) 0.998 0.995 0.996 0.999 0.997 0.999U6-VRmx (mm) 0.997 0.995 0.997 0.997 0.994 0.993L1.HRmd (�) 0.998 0.997 0.999 1.000 0.999 1.000Sn-Me0 (mm) 0.998 0.997 0.991 0.997 0.995 0.999UL-VR (mm) 0.999 0.998 0.999 0.999 0.998 0.999LL-VR (mm) 1.000 0.999 1.000 1.000 0.999 1.000Pg0-VR (mm) 1.000 0.999 1.000 0.999 0.991 0.999
 Sar et al 47
 The intraoral lateral views and extraoral profile viewsbefore and after treatment in group 1 are shown inFigures 9 and 10. Intraoral lateral views and extraoralprofile views before and after treatment in group 2 areshown in Figures 11 and 12.
 DISCUSSION
 Miniplates have been widely used for the treatmentof skeletal Class III malocclusions and can be placed inseveral areas. Some researchers applied protractionforces from miniplates at the lateral nasal wall of themaxilla to the facemasks. In contrast, Cevidanes et al24
 and De Clerk et al21 accomplished maxillary protractionusing intraoral elastics from miniplates placed at the in-frazygomatic crests to the miniplates placed in themandibular symphysis area on both sides. Both methodsaimed to eliminate the dental effects and increase theskeletal effects on the maxilla. These 2 bone-anchoredprotocols differ in terms of point of force applicationand force vector. Hence, the outcomes of the 2 protocolsare expected to be different. In this study, we aimed tocompare the dentoskeletal changes of Class III elastics
 American Journal of Orthodontics and Dentofacial Orthoped
 from symphyseal miniplates to a bonded acrylic expan-sion appliance in the maxilla with a protraction facemaskapplied from miniplates placed in the lateral nasal wallsof the maxilla. This study is the first to compare theseprotocols in a controlled manner.
 Maxillary protraction has been recommended in theliterature to be started at earlier ages to achieve greaterskeletal effects.1,30 Conventional facemask treatmenthas the best outcome in the maxilla in the early mixeddentition. Researchers have applied miniplate-anchored protraction facemasks at approximately ages10 to 12 years after the eruption of the maxillary perma-nent canines for an easy surgical procedure. In ourprevious study, the mean chronologic age of theminiplate-anchored facemask group was 10.91 years.12
 Lee et al20 applied miniplates at the age of 11.2 years.Furthermore, applying intermaxillary elastics betweenminiplates anchored in both jaws was shown to be suc-cessful during the late mixed dentition or early perma-nent dentition.21-26,31
 In this study, all patients were at the prepubertal orpubertal stage of growth, and their mean chronologicages at T1 were 11.23, 11.25, and 9.87 years in group1, group 2, and the control group, respectively. Thechronologic ages in the treatment groups were similar
 ics January 2014 � Vol 145 � Issue 1
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Table II. Mean values of measurements at T1
 Parameter
 MP+FM (Group 1)Mean 6 SD
 Median (range)
 MP+CI III Elastics (Group 2)Mean 6 SD
 Median (range)
 ControlMean 6 SD
 Median (range)
 Chronologic age (y) 11.23 6 1.48 11.25 6 1.52 9.87 6 1.20Maxillary skeletal parametersSNA (�) 77.61 6 3.12 76.05 6 3.37 78.58 6 3.36
 77.00 (73.00-83.00) 76.00 (70.50-82.00) 78.00 (73.00-84.00)A-VR (mm) 60.17 6 3.96 58.88 6 4.78 60.76 6 3.06
 61.00 (53.00-66.60) 59.00 (52.50-68.50) 61.50 (55.50-66.50)Nperp-A (mm) �3.20 6 1.91 �3.85 6 2.15 �2.61 6 2.40
 �3.00 (�7.00-0.00) �3.00 (�8.00- �1.00) �1.50 (�9.00-0.00)HR.PP (�) 1.05 6 2.60 3.76 6 4.22 2.20 6 2.37
 1.00 (�4.00-6.00) 3.00 (�5.00-13.00) 2.00 (�2.00-6.00)Mandibular skeletal parametersSNB (�) 81.20 6 2.93 80.67 6 3.75 82.14 6 3.08
 80.00 (79.00-87.00) 81.00 (76.00-89.00) 82.00 (77.00-87.00)B-VR (mm) 61.85 6 6.07 61.38 6 6.66 62.97 6 4.66
 61.50 (52.50-72.00) 59.00 (51.50-78.00) 64.00 (56.00-71.00)Nperp-Pg (�) 1.38 6 3.00 2.11 6 2.33 1.32 6 3.23
 1.00 (�4.00-6.00) 2.50 (�1.00-6.00) 0.50 (�4.50-7.00)Pg-VR (mm) 63.11 6 6.88 62.08 6 6.99 63.32 6 5.44
 61.50 (53.00-74.50) 60.50 (51.00-80.00) 63.50 (55.50-72.50)SN.GoGn (�) 32.44 6 4.76 32.64 6 4.36 30.79 6 4.31
 32.00 (23.00-40.00) 32.00 (23.00-39.50) 30.00 (25.00-38.00)HR.GoMe (�) 28.64 6 4.92 28.82 6 4.66 26.82 6 5.59
 29.00 (20.00-36.00) 29.00 (19.00-36.00) 25.50 (18.00-36.00)Facial heightsN-Me (mm) 112.38 6 7.00 112.14 6 7.16 107.73 6 5.44
 113.00 (100.00-126.00) 109.00 (103.50-129.00) 106.00 (101.00-118.00)ANS-Me (mm) 61.35 6 5.82 59.91 6 4.30 58.02 6 4.00
 62.00 (52.00-75.00) 59.50 (54.50-70.00) 58.00 (53.00-67.00)Maxillomandibular parametersANB (�) �3.52 6 1.86 �4.61 6 1.52 �3.55 6 2.19
 �3.00 (�7.50- �1.00) �5.00 (�8.00- �2.50) �3.00 (�9.00- �1.00)Wits (mm) �9.44 6 2.69 �9.55 6 2.89 �8.76 6 3.17
 �10.00 (�13.00- �4.00) �9.50 (�16.00- �6.00) �8.50 (�17.00- �3.50)Dentoalveolar parametersOverjet (mm) �3.26 6 1.27 �3.88 6 1.53 �3.70 6 1.59
 �3.50 (�5.00- �0.50) �4.00 (�6.50- �2.00) �3.00 (�8.50- �2.00)Overbite (mm) 4.00 6 2.01 5.05 6 2.92 4.50 6 2.15
 4.00 (0.50-8.50) 5.00 (2.00-10.00) 4.00 (1.00-9.00)U1.HRmx (�) 109.47 6 7.73 111.29 6 7.46 110.61 6 6.86
 110.00 (96.00-120.00) 109.00 (101.00-126.00) 112.00 (99.00-122.00)U1.PP (�) 109.47 6 7.73 111.29 6 7.46 110.61 6 6.86
 110.00 (96.00-120.00) 109.00 (101.00-126.00) 112.00 (99.00-122.00)U6-VRmx (mm) 19.26 6 4.22 21.41 6 4.77 18.85 6 1.05
 19.50 (11.00-28.00) 21.00 (13.50-31.00) 19.00 (17.00-21.00)L1.HRmd (�) 85.97 6 6.68 87.94 6 6.82 87.91 6 7.28
 85.00 (75.00-96.50) 86.00 (75.00-104.00) 87.00 (74.00-100.00)L1.MP (�) 83.20 6 7.13 84.70 6 6.97 85.17 6 7.38
 82.00 (73.00-97.00) 83.00 (71.50-101.00) 84.00 (74.00-98.00)Soft-tissue parametersSn-Me0 (mm) 62.94 6 6.43 62.02 6 3.76 61.29 6 3.69
 62.00 (55.00-78.00) 61.00 (55.00-70.50) 60.00 (57.00-70.00)UL-VR (mm) 78.02 6 5.75 77.26 6 6.57 78.61 6 4.04
 78.00 (68.00-86.00) 74.50 (68.00-91.00) 78.00 (70.50-85.50)LL-VR (mm) 79.44 6 6.46 78.58 6 7.53 79.97 6 4.62
 79.50 (69.00-91.00) 75.50 (68.00-95.00) 80.00 (70.00-88.00)Pg0-VR (mm) 74.73 6 7.11 73.35 6 7.39 74.61 6 5.84
 74.00 (63.50-85.00) 72.00 (62.50-93.00) 76.00 (65.00-84.00)
 MP, Miniplate; FM, facemask; CI III, Class III.
 48 Sar et al
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Table III. Changes in the groups with the significance in each group and comparison of changes in the groups (T2-T1)
 Parameter
 MP+FM (Group 1)Mean 6 SD
 Median (range) P
 MP+CI III Elastics (Group 2)Mean 6 SD
 Median (range) P P
 ControlMean 6 SD
 Median (range) P 1-2 1-3 1-4 2-3 2-4 3-4
 Chronologic age (y) 11.23 6 1.48 11.25 6 1.52 9.87 6 1.20 NS NS * NS * NSMaxillary skeletal parametersSNA (�) 3.14 6 1.25 z 3.14 6 1.15 z z 0.29 6 1.43 NS NS * z * z y
 3.00 (1.00-5.00) 3.00 (1.50-5.50) 0.50 (�2.50-3.00)A-VR (mm) 3.11 6 0.94 z 3.82 6 1.45 z z 0.32 6 0.95 NS NS y z z z z
 3.00 (1.50-5.00) 3.50 (1.50-7.00) 0.50 (�2.00-2.00)Protraction rate (mm/mo) 0.43 6 0.15 0.53 6 0.25 0.03 6 0.14 NS y z y z *
 0.41 (0.17-0.75) 0.54 (0.16-1.00) 0.05 (�0.29-0.40)Nperp-A (mm) 3.14 6 0.98 z 3.94 6 1.26 z z �0.5 6 0.93 * NS * z y z z
 3.50 (1.00-4.00) 3.50 (2.00-6.50) �0.5 (�2.50-1.50)HR.PP (�) �1.08 6 1.25 y �2.55 6 0.96 z z �0.26 6 0.56 NS y * * NS z z
 �1.00 (�4.00-1.00) �3.00 (�4.50-1.00) 0.00 (�1.00-0.50)Mandibular skeletal parametersSNB (�) �2.44 6 1.04 z �2.91 6 0.81 z z 1.08 6 1.03 y NS NS z NS z z
 �2.00 (�5.00- �1.00) �3.00 (�4.50- �2.00) 1.00 (�1.00-3.00)B-VR (mm) �3.26 6 1.96 z �4.20 6 1.58 z z 1.65 6 1.04 z NS NS z NS z z
 �3.00 (�7.00-1.00) �4.50 (�7.00- �1.00) 2.00 (�1.00-3.00)Nperp-Pg (�) �3.05 6 2.53 z �3.41 6 2.04 z z 0.88 6 1.06 y NS NS z NS z z
 �3.50 (�7.00-2.50) �3.00 (�8.00-0.50) 1.00 (�0.50-3.00)Pg-VR (mm) �3.29 6 2.01 z �4.20 6 1.64 z z 2.02 6 1.13 z NS NS z NS z z
 �3.50 (�6.00-2.00) �4.50 (7.00- �1.00) 2.50 (�1.00-3.50)SN.GoGn (�) 1.29 6 1.04 z 2.44 6 0.68 z z �0.88 6 0.97 y y z z NS z z
 1.50 (�2.00-2.50) 2.50 (1.50-4.00) �1.00 (–3.00-1.00)HR.GoMe (�) 1.23 6 1.43 y 2.29 6 1.10 z z �0.76 6 0.58 y * y z NS z z
 1.00 (�1.00-4.00) 3.00 (0.00-4.00) �1.00 (�2.00-0)Facial heightsN-Me (mm) 2.52 6 1.65 z 4.41 6 1.66 z z * y NS * NS z z
 2.00 (1.00-7.00) 5.00 (1.50-7.50) 1.50 (–2.00-2.50)ANS-Me (mm) 2.61 6 1.61 z 4.23 6 1.68 z y 0.14 6 1.08 NS * NS z NS z z
 2.50 (�1.00-5.00) 4.00 (1.50-7.50) 0.50 (�3.00-1.50)Maxillomandibular parametersANB (�) 5.52 6 1.56 z 6.05 6 1.24 z z �0.79 6 1.01 y NS * z y z z
 6.00 (2.50-7.50) 6.00 (4.00-8.00) �1.00 (�2.50-1.00)Wits (mm) 7.08 6 1.60 z 10.52 6 2.24 z z �1.05 6 1.57 * z NS z y z z
 7.50 (4.00-9.50) 10.00 (7.50-16.00) �1.5 (�3.00-2.00)Dentoalveolar parametersOverjet (mm) 7.79 6 1.09 z 6.61 6 1.08 z z �0.14 6 0.52 NS * NS z * z z
 7.5 (6.00-10.00) 7.00 (4.50-8.50) 0.00 (–1.00-1.00)Overbite (mm) �1.29 6 1.75 NS �4.29 6 2.31 z y 0.61 6 0.85 * y NS z y z z
 �1.50 (�4.50-2.50) �4.00 (�7.50- �1.00) 0.50 (�1.00-3.00)U1.HRmx (�) 0.14 6 3.13 NS 3.76 6 3.07 z * 2.1 6 1.76 z y NS NS NS NS NS
 �1.00 (�7.00-5.00) 3.50 (0.00-9.00) 3.00 (0.00-5.00)U1.PP (�) �0.05 6 4.72 NS 4.50 6 3.12 z * 1.91 6 1.68 z y NS NS NS NS NS
 1.00 (�10.00-7.00) 4.00 (0.00-11.00) 2.00 (�0.50-5.00)U6-VRmx (mm) 0.17 6 0.39 NS 4.50 6 1.15 z z 0.23 6 1.03 NS z z NS y z z
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 CIIII,ClassIII;N
 S,no
 tsign
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 *P\0.05
 ;yP\0.01
 ;zP\0.00
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 to investigate the treatment effects independently ofage, whereas the mean age in the control group wassignificantly different from groups 1 and 2.
 RME with a bonded appliance was performed in thetreatment groups. It facilitated protraction of themaxilla, as shown in several studies.1-3,32,33 RME notonly expands the maxilla and opens the bite but alsocan disarticulate the circummaxillary sutures and leadto downward and forward movement of Point A.
 In group 1, the miniplates were placed in the lateralnasal walls of the maxilla; thereby, the force vectorpassed close to the center of resistance of the nasomax-illary complex and stimulated downward and forwardgrowth of the maxilla with protraction forces. On theother hand, in group 2, the miniplates were placed later-ally to the symphyseal region, and the protraction forceswere applied from the posterior part of the maxilla. Fourminiplates could be placed in both the maxilla and themandible to increase the skeletal effects and decreasethe side effects instead of 2 miniplates as demonstratedin the literature. The high cost of titanium miniplatesand the invasiveness of the procedure, requiring generalanesthesia, were the main reasons for preferring 2miniplates.
 Since the force vectors varied in all applications, sub-sequent skeletal effects on the maxilla were expected tobe different as well. Both bone-anchored protractionmethods have the disadvantage of requiring surgicalprocedures during insertion and removal of the mini-plates. Although alveolar miniscrews would be simplerand noninvasive to place and remove than miniplates,the lower density of bone in preadolescents and avoidingdamage to unerupted permanent teeth pose substantialproblems with their use.
 Forces used in previous protraction facemask studiesusually varied from 300 to 500 g for 1 side. Cevidaneset al24 applied protraction forces of 250 g on each sidewith skeletal Class III elastics. They stated that relativelylow forces would be adequate to achieve clinical im-provements with pure bone-borne maxillary protraction.In this study, because we did not use infrazygomaticminiplates for the maxilla, the force magnitude in group2 was matched with group 1.
 The major intent of this study was to evaluate the ef-fects of different treatment approaches on maxillaryprotraction. The amounts of protraction of the maxillawere 3.11 mm in group 1 and 3.82 mm in group 2. Inaddition, the increase in the SNA angle was 3.14� forboth groups. In short, a significant amount of protrac-tion was achieved with both bone-anchored protractionprocedures. Our results agree with those of other au-thors, demonstrating remarkable skeletal effects on themaxilla with bone-borne protraction protocols.
 Journal of Orthodontics and Dentofacial Orthopedics
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Fig 9. Intraoral lateral views: A, before and B, after treatment with facemask and miniplates.
 Fig 10. Extraoral profile views: A, before and B, after treatment with facemask and miniplates.
 Sar et al 51
 According to a systematic review,27 it was reported thatmaxillary protraction with a temporary anchorage deviceachieved a mean amount of 3.08 mm of forward move-ment at Point A. Cha and Ngan13 reported 3.42 mm ofmaxillary advancement, and Lee et al20 found 3.18mm of advancement of Point A with protraction face-masks, applied from miniplates at the zygomaticbuttress area. In our previous study, the maxilla movedforward by 2.83 mm with the miniplate-anchored pro-traction facemask.12 With regard to the effects ofbone-anchored Class III elastics, Cevidanes et al24 re-ported 5.2 mm of forward movement of Point A,whereas Nyugen et al25 reported mean displacementsof 3.73 mm of the maxilla, and 3.60 and 3.76 mm ofthe right and left zygomas in 3-dimensional models.
 Even though the difference was not statistically sig-nificant, the reason for the greater maxillary protractionin group 2 compared with group 1might be the length oftime that the appliance was worn. The patients generallywore the facemask for 16 hours per day, whereas Class IIIelastics can be worn almost 24 hours per day and are welltolerated.
 American Journal of Orthodontics and Dentofacial Orthoped
 Since the treatment durations were slightly differentbetween the 2 treatment protocols, evaluating the pro-traction rate is important to make a comparison be-tween studies. The protraction rates varied withbone-anchored maxillary protraction protocols in theliterature, with either miniplate-anchored protractionfacemasks or bone-anchored Class III elastics (Kircelliand Pektas,11 0.44 mm/month; Sar et al,12 0.45 mm/month; Lee et al,20 0.26 mm/month; Cevidaneset al,24 0.43 mm/month; Nguyen et al,25 0.31 mm/month). In this study, Point A moved forward by 0.43mm per month in group 1 and 0.53 mm per month ingroup 2; however, the difference between the 2bone-anchored groups was not significant. Our resultsagree with those of other studies. Furthermore, themaxilla moved forward by 0.03 mm per month withgrowth; this is negligible.
 It has been well documented that conventionalfacemask treatment results in counterclockwise rota-tion of the maxilla when tooth-borne anchorage de-vices are used. In our study, group 1 showed a slightcounterclockwise rotation (1.08�), and this rotation
 ics January 2014 � Vol 145 � Issue 1
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Fig 12. Extraoral profile views: A, before and B, after treatment with Class III elastics and miniplates.
 Fig 11. Intraoral lateral views: A, before and B, after treatment with Class III elastics and miniplates.
 52 Sar et al
 was significantly larger in group 2 (2.55�). The reasonfor the counterclockwise rotation in group 2 might bethat force was applied from the tooth-borneanchorage units on the maxilla. The force vectorpassed below the center of resistance of the maxillain this group, causing this undesired rotation. On thecontrary, the force vector passed close to the centerof resistance of the maxilla in group 1 by applyingthe facemask directly from the miniplates. Our resultspoint out that counterclockwise rotation of the maxillacan be minimized with the facemask with miniplatesprotocol.
 Many authors have shown significant downward andbackward rotation of the mandible with protractionfacemasks. This rotation is a combination of counter-clockwise rotation of the maxilla and the chincap effectof facemask therapy. Clockwise rotation of the mandiblewas more evident in group 2 compared with group 1 inour study. Interestingly, De Clerk et al23 reported that themean mandibular plane angle in the bone-anchored
 January 2014 � Vol 145 � Issue 1 American
 maxillary protraction group slightly decreased, and Cevi-danes et al24 found a slight closure of the angle betweenthe mandibular line and the stable basicranial line withbone-anchored Class III elastics. The reason for theincompatible result in group 2 in our study is probablydue to the counterclockwise rotation of the maxillatogether with the extrusion of the maxillary posteriorteeth. Furthermore, studies in which miniplate-anchored protraction facemasks were used reportedthat facemask with miniplates therapy could minimizethe clockwise rotation of the mandible compared withconventional facemask therapy. Consistent with thisfinding, the increase in the anterior facial height wasreduced in group 1 compared with group 2.
 Dental side effects of conventional facemask thera-pies with tooth-borne devices have been shown manytimes in the literature.34-38 In our study, becausebonded expansion appliances were used in the maxilla,the maxillary incisors proclined and the maxillarymolars mesialized significantly in group 2. In contrast,
 Journal of Orthodontics and Dentofacial Orthopedics
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Sar et al 53
 with the facemask with miniplates, it can be said that themaxillary dental effects seen with tooth-borneanchorage devices were eliminated. The findings ingroup 1 agree with the results of other skeletal-anchored facemask studies. Furthermore, the mandib-ular incisors retroclined in group 1, in which thefacemask was used. The reason for this finding is thechincap effect of the protraction facemask. Interestingly,significant amounts of mandibular incisor protractionwere observed in group 2. This result might be due tothe retraction of lip force from the mandibular anteriorteeth, called the “lip bumper effect.”
 Overjet was improved significantly in the treatmentgroups. The increase in group 2 was less than in group1 because of the proclination of the mandibular incisors.The decrease in overbite was more prominent in group 2compared with group 1 because of more downward andbackward rotation of the mandible in this group.
 As for the soft-tissue changes with the treatmentprotocols, significant improvements of the soft-tissueprofiles were achieved in both treatment groups. Thisis a predictable outcome, since the soft tissues generallyfollow the underlying hard tissues.
 There is no doubt that temporary anchorage deviceshave been replacing conventional ones in clinical ortho-dontics. Both bone-anchored maxillary protraction pro-tocols provided favorable outcomes, which clinicianscould not have achieved using conventional techniques.However, the invasiveness of the surgical procedures forpatients who might not show adequate cooperation forthe procedure should be considered when determiningthe treatment option for each patient.
 The facemask with miniplates protocol can be recom-mended in patients who lack anchorage teeth or havecongenitally missing posterior teeth for the facemaskapplication. Also, the procedure can be suggested for pa-tients with severe maxillary retrusion and a high-anglevertical pattern for better control of the vertical pattern.Miniplates in group 1 can also be used during the reten-tion period after active facemask therapy; this is themajor advantage of this protocol in terms of retentioncontrol.
 Some patients cannot tolerate bulky extraoral appli-ances, and significant patient cooperation is needed forthe treatment. Class III elastics with symphyseal mini-plates offer a convenient alternative to therapy withfacemask and miniplates, and the patient can easilywear the elastics 24 hours a day. The correct indicationfor this procedure might be for a patient with a severeskeletal Class III malocclusion with a decreased or normalvertical pattern and patients with retroclined mandibularincisors. Moreover, during the subsequent fixed ortho-dontic appliance phase, Class III elastics can be used
 American Journal of Orthodontics and Dentofacial Orthoped
 fromminiplates to the maxillary arch in case of a relapse.The application of Class III elastics from miniplatesplaced at the infrazygomatic region to symphyseal mini-plates can be a viable solution in severe high-angle skel-etal Class III patients and helps to decrease the sideeffects seen in group 2 in this study.24,25
 Even though the findings with bone-anchored maxil-lary protraction protocols are promising, long-term re-sults are needed to evaluate success and stability.
 CONCLUSIONS
 1. Significant amounts of maxillary protraction wereachieved with both protocols—facemask with mini-plates and Class III elastics. The counterclockwiserotation of the maxilla was more prominent ingroup 2 compared with group 1.
 2. Clockwise rotation of the mandible was more signif-icant in group 2 than in group 1.
 3. Protrusion of the maxillary incisors and mesializa-tion and extrusion of the maxillary molars seen ingroup 2 were eliminated in group 1. The mandibularincisors demonstrated significant retroclination ingroup 1, whereas in group 2, significant proclina-tion of mandibular incisors was found.
 4. Soft-tissue changes in the sagittal plane weresimilar in both groups.
 5. The facemask with miniplates protocol can bepreferred in patients with severe maxillary retru-sion and a high-angle vertical pattern who havemissing anchorage teeth, whereas in patientswith a decreased or normal vertical pattern and ret-roclined mandibular incisors, Class III elastics withminiplates can be a viable intraoral treatment op-tion.
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