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ABSTRACT

Branemark Implants were placed in the zygomatic buttresses of the maxilla in a 12-year and 1-month-old female patient 
with a Class III malocclusion caused by maxillary growth retardation secondary to repair of a unilateral cleft lip and palate 
defect. The implants were left to integrate for 6 months followed by placement of customized abutments that projected into 
the buccal sulcus. Elastic traction (400 g per side) was applied from a facemask to the implants at 30° to the occlusal plane 
for 14 hours per day for 8 months (ages 12 years and 10 months to 13 years and 6 months). The maxilla moved downward 
and forward 4 mm rotating anteriorly as it was displaced. The change in the maxillary occlusal plane resulted in a secondary 
opening of the mandible. There was a 2° increase in the SN-mandibular plane angle and an increase in nasion to menton 
distance of 9 mm. Clinically, this resulted in an increase in fullness of the infraorbital region and correction of the 
pretreatment mandibular prognathism. There was an increase in nasal prominence as the maxilla advanced. This contributed 
to the increase in facial convexity. The secondary dental change frequently seen in standard facemask therapy was avoided. 
The displacement of the maxilla was stable 1 year beyond cessation of facemask therapy. The patient's midface profile was 
improved by age of 13 years and 6 months. Details of the clinical procedure and treatment changes are presented.
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Facemask therapy is an effective treatment modality for the early correction of a Class III malocclusion where maxillary retrusion or 
hypoplasia is a component.1–8 The aim of facemask therapy is to displace the maxillary complex anteriorly by the application of force from 
an external face frame to the circummaxillary sutures via the dentition. The necessity to use teeth as anchorage results in stimulation of 
the periodontal membrane and dissipation of the protraction force transmitted to the circummaxillary sutures. Clinical studies in humans 
have consistently shown that the occlusal changes are a combination of the movement of teeth and orthopedic displacement of the 
maxilla.3–9 This results in proclination of the maxillary incisors3,5,7,9, retroclination of the mandibular incisors,7,9 and extrusion of the 
maxillary first permanent molars.9 The molar extrusion occurs in conjunction with a downward and forward movement of the posterior part 
of the maxilla resulting in a counter-clockwise rotation of the occlusal plane. This maxillary rotation leads to a secondary downward and 
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backward rotation of the mandible.9 The net effect is a limitation of the improvement in mid-facial profile that would have been achieved by a 
purely orthopedic displacement of the maxilla. It has been suggested that pressure from a facemask chin cup may inhibit mandibular 
growth.7 

The application of force to purposefully ankylosed deciduous canines has been suggested as a method of direct transmission of force to 
the circummaxillary sutures.10,11 The application of this technique to facemask therapy has been shown to be clinically viable, however, 
the anchor teeth inevitably resorb as their permanent successors erupt. This limits the time available for treatment and restricts the 
facemask option to a younger age group.12,13 

Osseointegrated implants are an alternative method of obtaining attachment of a traction force directly to the maxilla. Implants have 
been demonstrated to be biologically compatible14,15 and to provide absolute anchorage when subjected to orthodontic forces in both 
animal models16–18 and in human case reports.19–22 Implants have also been shown to provide absolute anchorage when subjected to 
orthopedic force in animal models.23–25 

In this case report we describe the treatment of a female patient with a Cl III malocclusion who had titanium implants placed in basal 
maxillary bone as a means of applying force from a facemask directly to the circummaxillary sutures. The clinical and radiographic 
changes are described.
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An 11-year and 7-month-old Caucasian female was seen in the Dental Department of Princess Margaret Hospital for assessment of her 
malocclusion. She had a history of a complete unilateral cleft of the lip and palate on the left side. Primary repair had been carried out in 
Adelaide, South Australia. Lip repair was carried out at 3 months of age using a Z plasty procedure. The palatal defect was closed in a 2-
stage procedure with soft palate closure at 1 year and hard palate closure at 2 years. Revisionary lip surgery was performed at 4 years. 
The patient subsequently moved to Western Australia and management was continued at Princess Margaret Hospital, Perth. A secondary 
alveolar bone graft was placed at 11 years 2 months of age.

Extraoral examination revealed facial characteristics typical of a cleft patient who had grown unfavorably following primary palatoplasty. 
She had a divergent facial profile characterized by a maxillary retrusion with hypoplasia of the infraorbital region. A tight upper lip following 
primary surgery (Figure 1 ) accentuated the divergent profile. Intraoral examination revealed an anterior crossbite with an overjet of −3 
mm (Figure 2 ). The maxillary and mandibular incisors were retroclined (1 − Mandibular plane = 86°). There was no occlusal centric 
relation discrepancy upon closure. There was a cusp-to-cusp transverse molar relationship due to maxillary arch collapse secondary to 
scarring of the palate. There was no occlusal contact between teeth 16 and 46. Temperomandibular joint function was normal. The 
maxillary midline was to the right and the mandibular midline coincided with the facial midline despite the presence of a mandibular 
asymmetry on the left.

Radiographic examination revealed that teeth 15, 22, 18, 28, 38, and 48 were absent. Cephalometric analysis indicated a mild skeletal 
Class III pattern due to a retrusive maxilla (SNA = 79°, SNB = 78°). The position of the maxilla was more retrusive than indicated by the 
value of SNA because the abnormal cleft alveolar anatomy and anterior location of the apex of the left central incisor was influencing the 
true location of A point (Figure 3A ). The skeletal Class III pattern appeared more severe following decompensation of the lower incisors 
before initiation of facemask traction (1 − Mandibular plane = 90°) (Figure 3B ).
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The patient presented concerns related to her dental and facial esthetics. She wanted to have her “reverse bite”  corrected and indicated 
that, if possible, she would also like to improve her divergent facial profile.

Following a review of the clinical records, two treatment options were discussed with the patient and her parents. The first option was to 
delay treatment until growth was complete and then use orthodontic treatment in combination with orthognathic surgery to advance the 
maxilla. The second option was to use facemask therapy combined with orthodontic treatment to correct the anterior crossbite. 

The patient chose to proceed with option 2 because of a desire to improve her dentofacial appearance as early as possible. The patient 
was advised that, although orthodontic treatment and standard facemask therapy may be able to correct the anterior crossbite, it was not 
likely to improve the flatness of the infraorbital region or counteract the tight upper lip which were contributing to the imbalance of her facial 
profile.

Because the patient wanted an improvement in her facial profile as well as a dental correction, the use of implants as anchorage was 
discussed. Due to the absence of maxillary deciduous canines, the placement of titanium fixtures was proposed. Both the patient and her 
parents indicated that they were willing to proceed with this option; however, they decided to accept the bilateral crossbite because it was 
nondisplacing and if corrected would be unstable due to severe scarring of the palate following primary palatoplasty.
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Treatment was initiated with the placement of a single Branemark implant (3.5 × 7 mm) in the inferior portion of both zygomatic 
processes of the maxilla. Following a 6-month healing period, stage 2 surgery was completed to attach customized abutments to the 
implants. They projected into the buccal sulcus and extended to the occlusal level of the maxillary first premolars. Abutment length was 25 
mm. Following a 2-month period to allow soft tissue adaptation, orthodontic bands were cemented to the terminal portions of each 
abutment. A ligature was passed through a hole, which had been drilled through the band and abutment and then tied to a maxillary fixed 
appliance (.022 × .028  pre-adjusted edgewise) (Figure 4 ). This was done to resist torsional forces during facemask therapy that may 
otherwise have resulted in disengagement of the abutment retention screw.

A Petit facemask was subsequently fitted with the application of 400 gm of force to the abutments on each side at 30° to the occlusal 
plane. The patient was instructed to wear the facemask for 14 hours per day. Traction was continued for 8 months until sufficient clinical 
movement of the maxilla had been achieved to improve midface esthetics and allow correction of the malocclusion. During this period, the 
role of the maxillary fixed appliance was to stabilize the implant abutments with no attempt being made to orthodontically align the 
maxillary teeth. This resulted in an increased retroclination of the maxillary incisors (−7°) due to occlusal interference with the mandibular 
incisors as the maxilla advanced (Figure 5A ). At the cessation of facemask therapy, routine orthodontic mechanics were initiated to 
complete treatment (Figure 6 ). Despite the use of vertical elastics it was not possible to achieve occlusal contact between the first 
molars on the left side. Appliances were removed at 15 years and 7 months of age. A multistrand archwire was bonded on the lingual 
surfaces of teeth 12, 11, 21, and 23 to maintain space closure in area of the cleft. Maxillary and mandibular removable Hawley retainers 
were placed to maintain the results of treatment. A labial facing was placed on the upper left canine. Teeth 21 and 12 were built up with 
composite to improve maxillary incisor esthetics. The abutments were removed 3 months after use of the facemask was terminated. Cover 
screws were placed and the implants left in situ. The right cover screw subsequently became loose necessitating the removal of both 
implants. All surgical procedures were carried out under general anesthetic.

TREATMENT RESULTS AND DISCUSSION Return to TOC

The application of an anteriorly directed force from a facemask to osseointegrated implants placed in maxillary basal bone resulted in a 
significant improvement in midface esthetics (Figure 7 ). This was characterized by an increase in fullness of the infraorbital region and 
the correction of the relative mandibular prognathism.

Pre- and post-treatment cephalometric radiographs were superimposed on anterior cranial base structures at Sella as described by 
Björk to demonstrate skeletal change. The implants were used as an internal reference point to measure spatial movement of the maxilla 
that was found to have been displaced 4 mm horizontally and vertically during the period of facemask therapy. This movement is more than 
reported in clinical studies when the dentition is used as anchorage for facemask therapy alone or in combination with maxillary expansion 
techniques.4–9,26–29 The vertical pull from the facemask would have contributed to the downward displacement of the implants. S-N length 
increased 3 mm (71 to 74 mm). This change is greater growth than would be expected over an 8-month period and may explain the 
decrease in the value of SNA (77) post-treatment despite obvious clinical facial change.30 The lack of change in A point may also have 
been caused by local alveolar remodeling as the maxillary incisors moved. The horizontal displacement of Nasion and the implants 
suggests orthopedic displacement of the entire maxillary complex. The improvement in facial profile and the increase in nasal tip 
prominence observed during treatment supported this. The improvement in facial profile was evident despite retroclination of the maxillary 
incisors. These observations suggest that the application of 800 mg of force from a facemask to osseointegrated implants placed in 
maxillary basal bone can facilitate the orthopedic displacement of the maxillary complex and avoid the dental changes seen in standard 
facemask therapy.24 The maxillary occlusal plane rotated in a counterclockwise direction despite the 30° downward and forward pull of the 
facemask which was directed toward reducing such a rotational effect.9 There was an inferior movement of posterior nasal spine of 3 mm. 
Anterior nasal spine moved horizontally (Figure 8 ). Extrusion of the maxillary dentition was not observed. This differs from standard 
facemask therapy where any change in occlusal plane is a combination of downward movement of posterior nasal spine and dental 
extrusion.9 There was a 2° increase in the SN-mandibular plane angle and an increase in nasion to menton distance of 9 mm. This was 
caused by a downward and backward rotation of the mandible secondary to the counterclockwise rotation of the maxilla as it was 
displaced downwards and forwards (SNB 73). This change is a feature of all variations of facemask therapy4–9,26–29 and would also have 
contributed to the change in profile. The tendency to cause a downward and backward rotation of the mandible makes this protraction 
technique unsuitable for an individual with an open bite tendency. The combined change in the maxillary and mandibular skeletal 
relationship allowed for the subsequent orthodontic correction of the malocclusion. The maxillary incisors further retroclined as the maxilla 
advanced (−7°) and would have contributed to the upper incisors being upright at the cessation of treatment. This could have been avoided 
by initiating incisor alignment at the start of treatment or by the placement of a lower bite plane during facemask protraction. 

The increase in nasal tip prominence observed due to the advancement of nasion contributed to making the mandible appear 
retrognathic and resulted in an increase in facial convexity. Such a potential change must be considered when assessing a patient for this 
procedure as it could have a detrimental effect on facial esthetics.

Longterm stability of early Class III correction is dependent on the ability of the treatment changes to compensate for subsequent growth 



which tends to be unfavorable.26,27 This is particularly troublesome in a patient with a repaired cleft palate because the abnormal soft 
tissue environment in which the maxilla develops leads to a progressive worsening of the skeletal discrepancy.31 The possibility of effecting 
true orthopedic change in a growing individual offers a more effective improvement in retrusive midface esthetics (and also the prospect of 
greater stability by eliminating the dental component of correction seen with standard facemask therapy). Long-term stability was good 
with no alteration in position of the maxillary implants as observed on lateral cephalometric radiographs 1-year post-facemask therapy. This 
supports animal studies which have shown that treatment changes produced by facemask therapy are more stable when osseointegrated 
implants rather than teeth are used for anchorage.24,32 

An implant that is to be used as an anchor for facemask therapy can be placed in either maxillary alveolar or basal bone.33 The most 
accessible site is alveolar bone; however, biologically this is not regarded as suitable in an actively growing individual due to the tendency 
for the implant to submerge as vertical alveolar development occurs.34–37 In addition, an edentulous area is required for implant placement. 

Basal bone is a more suitable site for implant placement in a growing individual because growth occurs by sutural displacement and 
localized remodeling rather than by appositional growth which occurs in the alveolus.38 An implant would therefore tend to be displaced 
secondarily to bone deposition at the sutures and would maintain its relative position during growth. In this case, the zygomatic process of 
the maxilla was chosen because of the absence of adjacent tooth structure, its ease of surgical access and the subsequent ability to 
place customized abutments (which would be accessible for the patient to apply elastic traction). Another possible location for implant 
placement could have been the anterior region of the hard palate;39 however, there was a potential risk of damage to the roots of adjacent 
teeth because of the length of the implant fixtures available and a possibility of creating an oronasal fistula in a previously repaired cleft of 
the palate.

The main complication experienced was the soft tissue irritation that developed following placement of the abutments. This irritation 
subsided over a 2-month period. Other possible problems that could have arisen include the failure of integration and loosening of the long 
abutments due to torsional forces. To reduce this risk the fixtures were ligated to the upper fixed appliance. This treatment method is 
inappropriate for a patient with poor oral hygiene or with a reduced immune response (such as a diabetic) due to the potential for a soft 
tissue infection via the breach in the oral mucosa at the abutment site. The subsequent loosening of a cover screw following removal of the 
abutments suggests that the implants should be removed by trephination following facemask therapy rather than left in situ. 

It is important to consider the patient's age at the treatment planning stage. The lag time between implant insertion and completion of 
treatment (17 months) would make this technique unsuitable for a patient approaching cessation of growth. It would be more appropriate to 
offer such individuals conventional orthodontic treatment in combination with orthognathic surgery, as a similar result would be produced 
with reduced clinical time and general anesthetics.

This technique may offer an early treatment alternative to standard facemask therapy for patients with mild to moderate Class III 
malocclusions who are concerned about their facial esthetics several years prior to the cessation of growth. Several professional 
specialists need to be involved to make this course of treatment successful. It should only be considered for a properly motivated individual 
because success is dependent on excellent patient and parent cooperation. This case presentation illustrates the importance of 
interdisciplinary management when implementing the correction of a Class III malocclusion characterized by additional complications. 

REFERENCES Return to TOC

1. Molsted K, Dahl E. Face mask therapy in children with cleft lip and palate. Eur J Orthod. 1987; 9:211–215. [PubMed Citation]  

2. Roberts CA, Subtelny JD. Use of the facemask in the treatment of maxillary skeletal retrusion. An American Board of Orthodontics case 
report. Am J Ortho Dentofacial Orthop. 1988; 88:388–394.  

3. Tindlund RS. Orthopedic protraction of the midface in the deciduous dentition—Results covering 3 years out of treatment. J 
Craniomaxillofac Surg. 1989; 17:17–19. [PubMed Citation]  

4. Tindlund RS, Rygh P, Boe OE. Orthopedic protraction of the upper jaw in cleft lip and palate patients during deciduous and mixed 
dentition periods in comparison with normal growth and development. Cleft Palate Craniofac J. 1993; 30:182–194. [PubMed Citation]  

5. Tindlund RS, Rygh P. Maxillary protraction: different effects on facial morphology in unilateral and bilateral cleft lip and palate patients. 
Cleft Palate Craniofac J. 1993; 30:208–221. [PubMed Citation]  

6. Buschang PH, Porter C, Genecov D, Sayler KE. Face mask therapy of preadolescents with unilateral cleft lip and palate. Angle Orthod. 
1994; 64:145–150. [PubMed Citation]  

7. Chong Y H, Ive JC, Artun J. Changes following the use of protraction headgear for early correction of Class III malocclusion. Angle 
Orthod. 1996; 66:351–362. [PubMed Citation]  

8. Chen K, So LL. Sagittal skeletal and dental changes of reverse headgear treatment in Chinese boys with complete unilateral cleft lip and 



palate. Angle Orthod. 1996; 66:363–372. [PubMed Citation]  

9. GekKiow , Kaan SK. Dentofacial orthopaedic correction of maxillary retrusion with the protraction facemask—a literature review. Aust 
Orthod J. 1992; 12:143–150. [PubMed Citation]  

10. Kokich VG, Shapiro PA, Oswald R, Koskinen-Moffett L, Clarren SK. Ankylosed teeth as abutments for maxillary protraction. A case 
report. Am J Orthod. 1985; 88:303–307. [PubMed Citation]  

11. Guyman GW, Kokich VG, Oswald RJ. Ankylosed teeth as abutments for palatal expansion in the rhesus monkey. Am J Orthod. 1980; 
77:486–499. [PubMed Citation]  

12. Sheller B, Omnell L. Therapeutic ankylosis of primary teeth. J Clin Orthod. 1991; 25:499–502. [PubMed Citation]  

13. Omnell ML, Sheller B. Maxillary protraction to intentionally ankylosed deciduous canines in a patient with cleft palate. Am J Orthod 
Dentofacial Orthop. 1994; 106:201–205. [PubMed Citation]  

14. Branemark PI. Osseointegration and its experimental background. J Prosthet Dent. 1983; 50:399–410. [PubMed Citation]  

15. Adell R, Lekholm U, Rockler B, Branemark PI. A 15-year study of osseointegrated implants in the treatment of the edentulous jaw. Int 
J Oral Surg. 1981; 10:387–416. [PubMed Citation]  

16. Block MS, Hoffman DR. A new device for absolute anchorage for orthodontics. Am J Orthod Dentofacial Orthop. 1995; 107:251–258. 
[PubMed Citation] 

17. Roberts WE, Smith RK, Ziberman Y, Mozsary PG, Smith RS. Osseous adaptation to continuous loading of rigid endosseous implants. 
Am J Orthod. 1984; 86:95–111. [PubMed Citation]  

18. Gray JB, Steen ME, King GJ, Clark AE. Studies on the efficacy of implants as orthodontic anchorage. Am J Orthod. 1983; 83:311–
317. [PubMed Citation] 

19. Roberts WE, Marshall KJ, Mozsary PG. Rigid endosseous implant utilized as anchorage to protract molars and close an atrophic 
extraction site. Angle Orthod. 1990; 60:135–152. [PubMed Citation]  

20. Higuchi KW, Slack JM. The use of titanium fixtures for intraoral anchorage to facilitate orthodontic tooth movement. Int J Oral 
Maxillofac Implants. 1991; 6:338–344. [PubMed Citation]  

21. Roberts WE, Nelson CL, Goodacre CJ. Rigid implant anchorage to close a mandibular first molar extraction site. J Clin Orthod. 1994; 
28:693–704. [PubMed Citation]  

22. Odman J, Lekholm U, Jemt T, Thilander B. Osseointegrated implants as orthodontic anchorage in the treatment of partially edentulous 
adult patients. Eur J Orthod. 1994; 16:187–201. [PubMed Citation]  

23. Turley PK, Shapiro PA, Moffett BC. The loading of bioglass-coated aluminum oxide implants to produce sutural expansion of the 
maxillary complex in the pigtail monkey (Macaca nemestrina). Archs Oral Biol. 1980; 25:459–469.  

24. Smalley WM, Shapiro PA, Hohl TH, Kokich VG, Branemark PI. Osseointegrated titanium implants for maxillofacial protraction in 
monkeys. Am J Orthod Dentofacial Orthop. 1988; 94:285–295. [PubMed Citation]  

25. Parr AJ, Garetto LP, Wohlford ME. et al. Sutural expansion using rigidly integrated endosseous implants:an experimental study in 
rabbits. Angle Orthod. 1997; 67:283–290. [PubMed Citation]  

26. Ngan PW, Hagg U, Yiu C, Wei SH. Treatment response and long-term dentofacial adaptations to maxillary expansion and protraction. 
Semin Orthod. 1997; 3:255–264. [PubMed Citation]  

27. Williams MD, Sarver DM, Sadowsky PL, Bradley E. Combined rapid maxillary expansion and protraction facemask in the treatment of 
Class III malocclusions in growing children: a prospective long-term study. Semin Orthod. 1997; 3:265–274. [PubMed Citation]  

28. Nartallo-Turley PE, Turley PK. Cephalometric effects of combined palatal expansion and facemask therapy on Class III malocclusion. 
Angle Orthod. 1998; 68:217–224. [PubMed Citation]  

29. Gallagher RW, Miranda F, Buschang PH. Maxillary protraction: treatment and posttreatment effects. Am J Orthod Dentofacial Orthop. 
1998; 113:612–619. [PubMed Citation]  

30. Riolo ML, Moyers RE, McNamara JA Jr,, Hunter WS. An Atlas of Craniofacial Growth: Cephalometric Standards from the University 
School Growth Study, the University of Michigan.. Monograph 2. Craniofacial growth series. Ann Arbor, Mich: University of Michigan, 



Centre for Human Growth and Development; 1974. 

31. Semb G. A study of facial growth in patients with unilateral cleft lip and palate treated by the Oslo CLP team. Cleft Palate Craniofac J. 
1991; 28:1–21.  

32. Jackson GW, Kockich VG, Shapiro PA. Experimental and postexperimental response to anteriorly directed extraoral force in young 
Macaca nemestrina. Am J Orthod. 1979; 75:318–333. [PubMed Citation]  

33. Henry PJ, Singer S. Implant anchorage for the occlusal management of developmental defects in children: a preliminary report. Pract 
Periodontics Aesthet Dent. 1999; 11:699–706. [PubMed Citation]  

34. Odman J, Grondahl K, Lekholm U, Thilander B. The effect of osseointegrated implants on the dento-alveolar development. A clinical 
and radiographic study in growing pigs. Eur J Orthod. 1991; 13:279–286. [PubMed Citation]  

35. Thilander B, Odman J, Grondahl K, Lekholm U. Aspects on osseointegrated implants inserted in growing jaws. A biometric and 
radiographic study in the young pig. Eur J Orthod. 1992; 14:99–109. [PubMed Citation]  

36. Thilander B, Odman J, Grondahl K, Friberg B. Osseointegrated implants in adolescents. An alternative in replacing missing teeth?. Eur 
J Orthod. 1994; 14:84–95.  

37. Koch G, Bergendal T, Kvint S, Johansson U-B. Consensus conference on oral implants in young patients.. The Institute for 
Postgraduate Dental Education, Jonkoping. Stockholm: Forlagshuset, Gothia AB; 1996. 

38. Björk A, Skieller V. Growth of the maxilla in 3 dimensions as revealed radiographically by the implant method. Br J Orthod. 1977; 4:53–
64. [PubMed Citation] 

39. Wehrbein H, Merz BR, Diedrich P, Glatzmaier J. The use of palatal implants for orthodontic anchorage. Design and clinical application 
of the orthosystem. Clin Oral Implants Res. 1996; 7:410–416. [PubMed Citation]  

FIGURES Return to TOC

Click on thumbnail for full-sized image. 

FIGURE 1. (A,B) Pretreatment extraoral photographs. Note flat infraorbital region 
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FIGURE 2. Pretreatment intraoral photograph 
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FIGURE 3. (A) Pretreatment lateral cephalometric radiograph. (B) Lateral cephalometric radiograph was taken when facemask therapy 
was initiated. The reverse overjet has increased following decompensation of the lower incisors. Note implants with customized abutments 
attached 
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FIGURE 4. View of the abutments projecting into the buccal sulcus. A band has been cemented to the terminal portion of the abutment 
and ligated to a bonded bracket on the upper left first premolar 
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FIGURE 5. (A) An intraoral frontal view of progress 6 months into treatment. (B) Lateral cephalometric radiographs 6 months into 
treatment. Note retroclination of upper central incisors as maxilla has advanced, indicating orthopaedic change 
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FIGURE 6. Post-treatment intraoral photographs  
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FIGURE 7. (A,B) Post-treatment extraoral photographs. Note increased fullness in the infraorbital region. Nasal tip prominence has also 
increased 

Click on thumbnail for full-sized image. 

FIGURE 8. (A) Pretreatment (solid line) and immediately after use of the facemask showing superimposition of the maxillary complex on 
anterior cranial based structures at Sella. Note the maxilla has moved downward and forward 4 mm. Nasion has moved anteriorly 3 mm 
over an 8-month period. (B) Pretreatment (solid line) and 1-year post-treatment protraction (dotted line) tracing of skeletal structures 
superimposed on anterior cranial base at Sella. (C) Post-treatment lateral cephalometric radiograph  
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