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1  |   INTRODUCTION

Implants can be used to facilitate the prosthetic rehabilitation 
of a long edentulous anterior span and ultimately avoid the 
need for a removable partial denture. Comprehensive diagno-
sis and appropriately coordinated interdisciplinary treatment 
are central requirements to successfully manage complex 
cases. This case report demonstrates a pleasing treatment 
outcome for a patient with a challenging Class III malocclu-
sion, complicated by atrophic changes in the anterior maxilla 
resulting from the historical loss of anterior teeth. A com-
bination of orthodontic treatment, bimaxillary orthognathic 
surgery, bone grafting, restorative implant placement and 
prosthodontic procedures were provided in a meticulously 
planned sequence to achieve the desired outcome.

Studies have reported that tooth loss, particularly anterior 
tooth loss, is linked to a lower oral health-related quality of 
life.1–3 Patients with unsatisfactory esthetics relating to an an-
terior edentulous condition may also negatively impact upon 
social interactions and employment prospects.1 Removable 

dentures may reduce the undesirable effects associated with 
edentulism, however, their removable nature may not be uni-
versally accepted by patients. It has been reported that 27% of 
patients considered wearing a partial denture to be upsetting4 
and that functional and psychological compromises may still 
occur even despite the provision of a partial denture.5 Several 
studies have reported that patients who received implant-
supported appliances benefit from improved psychosocial 
outcomes6 and quality of life,7,8 through improvements in 
chewing function, bite force, esthetics, and dental health7–10 
when compared to patients who received conventional re-
movable dentures.

Following tooth extraction, the alveolar ridge undergoes 
residual ridge resorption. There are several factors influenc-
ing the rate and pattern of resorption of the residual ridge, 
including mechanical forces placed on the ridge, the pres-
ence of dentures and/or muscle tone.11 The residual ridges of 
denture wearers are reported to be shorter12 and narrower13 
than the ridges of non-denture wearers. The anterior region 
was observed to resorb four times more than posterior region 
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in the vertical dimension,11 with residual ridge resorption 
and atrophy of the alveolar bone in the anterior maxilla ex-
pected following prolonged tooth loss and denture wear. As 
the anterior maxilla tends to resorb posteriorly and superi-
orly following tooth loss,14 this may result in a previously 
unforeseen skeletal Class III discrepancy,15 particularly fol-
lowing prolonged tooth loss and denture wear. Therefore, a 
significantly atrophic maxilla will often present additional 
challenges which may complicate the proposed future man-
agement with dental implant-supported prostheses in this re-
gion of the mouth.

Severe Class III malocclusions generally require orthog-
nathic surgical correction, which may involve maxillary ad-
vancement, mandibular setback, or bimaxillary surgery.16 
Orthodontic decompensation is conventionally performed 
prior to orthognathic surgery to ensure maximum predictabil-
ity and appropriate dimension of the surgical movements.16 
Bimaxillary surgery has greater potential to simultaneously 
correct anteroposterior and vertical skeletal discrepancies17 
and has been demonstrated to have favorable post-operative 
occlusal stability when performed in combination with post-
surgical orthodontic finishing and detailing.18

This case report details the management of a patient with 
a partially dentate and atrophic maxilla, which manifested 
as a skeletal Class III malocclusion, through a combination 
of orthodontic treatment, bimaxillary orthognathic surgery, 
bone grafting, restorative implant placement and subsequent 
prosthodontic procedures.

2  |   CASE REPORT

A 37-year-old patient presented to a general dental practi-
tioner to investigate the possibility of replacing the remov-
able partial denture with a fixed prothesis (Figure  1). The 
medical history was not significant. A prioritized problem 
list was developed (Table  1). Initial carious lesions were 
noted in the 17, 15, 27, 37, 35, 33, 44, 45, 47. The margins 
of the amalgam restoration in the 16 were also deteriorat-
ing. The panoramic radiograph demonstrated that the 13, 
12, 11, 21, 22, 23, 27, 36, 46 had been previously removed 
(Figure 2). A maxillary partial denture was currently being 
worn to replace the missing 13, 12, 11, 21, 22, 23, which 
were removed due to caries approximately 20  years previ-
ously. At the initial consultation, the patient communicated 
a specific dissatisfaction with the removable partial denture. 
The patient indicated a willingness to undergo extensive in-
terdisciplinary treatment to achieve the ultimate objective of 
fixed prosthodontic rehabilitation of the edentulous anterior 
maxilla with osseointegrated titanium implants.

The patient was subsequently referred to an orthodontist 
and oral maxillofacial surgeon to determine the extent of in-
terdisciplinary management required to achieve the desired 
treatment objectives (Table  2). Although the fixed prost-
hodontic rehabilitation was the primary request, all of the 
involved practitioners held the opinion that addressing the 
caries and improving the patient’s oral hygiene was of the 
highest priority.

F I G U R E  1   A-C, Pre-treatment extra-oral photographs of a 37-year-old patient with the maxillary partial denture in situ. Note the favorable 
pre-existing upper lip position. D-G, Pre-treatment intra-oral photographs with the maxillary partial denture in situ. H-J, Pre-treatment intra-oral 
photographs with the maxillary partial denture removed
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2.1  |  Orthodontic diagnosis

The orthodontic diagnostic assessment revealed a Class I 
malocclusion with a 1.5 mm anterior open bite and minimal 
anterior overjet with the removable partial denture in situ. 
Bilateral posterior lingual crossbites in the premolar and 
molar regions were also noted. The tooth alignment in the 
maxillary and mandibular arches was satisfactory, except 
for the mesial tipping of the 37 and 47, which had occurred 
secondary to previous extraction of the 36 and 46. Residual 
extraction space was also noted in the 27 location.

Without the removable partial denture in place, significant 
loss of maxillary lip support is evident. During the 20 years 
since the removal of the maxillary anterior teeth, significant 
alveolar ridge resorption has occurred, which resulted in the 
retrusive position of the anterior maxilla. Cephalometric 
analysis revealed a severe skeletal Class III base relationship 
with dolichofacial vertical proportions (Figure 2).

2.2  |  Interdisciplinary treatment plan

The general dental practitioner, oral and maxillofacial sur-
geon, prosthodontist and orthodontist staged several inter-
disciplinary meetings to develop a comprehensive treatment 
plan. The final interdisciplinary treatment plan was deter-
mined to involve a carefully sequenced combination of 
preventative care followed by orthodontic treatment, bimax-
illary orthognathic surgery, bone grafting, restorative implant 
placement and subsequent fixed prosthodontic procedures. 
The relevant benefits, costs and risks of all aspects of this 

T A B L E  1   Prioritized problem list

1. Caries noted in 17, 15, 27, 37, 35, 33, 44, 45, 47
2. Class III skeletal base relationship due to atrophic anterior 

alveolar bone associated with long-standing maxillary anterior 
edentulism

3. Missing 27, mesially tilted 37 and 47 and retroclined mandibular 
anterior teeth

4. Relatively narrow posterior maxillary archform

F I G U R E  2   A, Pre-treatment cephalometric radiograph and tracing with the maxillary partial denture removed demonstrates a severe skeletal 
Class III base relationship due to the significant alveolar bone loss in the anterior maxilla. C, Pre-treatment panoramic radiograph demonstrates the 
significant alveolar bone loss in the anterior maxilla, mesial tipping of the 37,47 and various large pre-existing restorations. D-H, Pre-treatment 
diagnostic study models reveal the extent of the atypical malocclusion and was used to facilitate the planning of the required interdisciplinary 
treatment

T A B L E  2   Treatment objectives

1. Restore all carious lesions and stabilize the caries risk. Oral 
hygiene instruction, preventative strategies and dietary advice 
are required to effectively manage the increased caries risk. 
Periodic reassessment of the patient’s caries risk throughout and 
following orthodontic treatment is also indicated.

2. Orthodontic treatment in conjunction with bimaxillary 
orthognathic surgery and bone grafts in the maxillary anterior 
region are required for subsequent implant placement. 
Permanently restore the partially dentate anterior region with 
three implants and one six-unit bridge to optimize the esthetic 
and functional outcomes.

3. Orthodontically close the residual 27 extraction space and 
provide appropriate decompensation to facilitate the bimaxillary 
orthognathic surgery

4. Non-surgical orthodontic maxillary expansion to improve the 
maxillary and mandibular arch coordination



4 of 11  |      Low et al.

complex treatment plan were clearly communicated to the 
patient prior to and throughout the overall treatment, as ongo-
ing informed consent was vitally important. The structured 
interdisciplinary communication greatly facilitated the in-
formed consent process for the patient and ensured that every 
practitioner was cognizant of their role and also the timing 
and order of the required procedures. Alternative treatment 
options (Table 3) were also discussed, however, were subse-
quently deemed to be inappropriate as the primary concern 
would not be effectively addressed.

Understandably, the patient had reservations regarding the 
expected absence of maxillary anterior teeth for any signifi-
cant length of time during treatment for cosmetic and social 
reasons. A significant amount of lateral thinking was required 
to overcome this particular patient concern. A combination of 
partial dentures during the pre-surgical orthodontic prepara-
tion, fabrication of tooth replica pontics for attachment to the 
orthodontic archwire for the post-surgical orthodontic man-
agement, a temporary vacuum-formed clear retainer and an 
acrylic partial denture following orthodontic treatment were 
all planned to provide temporary cosmetic solutions until the 
definitive prosthodontic procedures could be performed.

In the mandibular arch, the mesially tilted 37 and 47 re-
quired orthodontic uprighting due to the previous loss of the 
36 and 46. It was decided to upright the 37 and 47 through 
re-opening the 36 and 46 extraction spaces as the orthodontic 
biomechanics implemented for this planned tooth movement 
would also facilitate the pre-surgical orthodontic decompen-
sation of the mandibular anterior teeth.

General dental reviews were recommended at six-monthly 
intervals throughout the orthodontic treatment to reassess the 
caries risk and oral hygiene.

2.3  |  General dental management and 
reassessment

The general dentist provided the required restorations 
prior to the commencement of orthodontic treatment. 
All carious surfaces were restored with composite resin. 
Professional application of topical fluoride was performed 
and use of NeutraFluor® 5000 Toothpaste (Colgate Oral 
Pharmaceuticals) was recommended for use leading up to 
and throughout the proposed orthodontic treatment.

The patient was seen periodically during her orthodontic 
treatment to reassess the restorations and caries risk, to per-
form subsequent professional topical fluoride application and 
removal of calculus. Six-monthly general dental reviews have 
been recommended for this patient indefinitely.

2.4  |  Orthodontic and orthognathic 
surgical management

2.4.1  |  Placement of fixed appliances

Fixed orthodontic appliances were placed in the mandibular 
arch to provide an improvement in alignment and the man-
dibular incisor angulation in preparation for orthognathic 
surgery. The patient continued to wear the maxillary partial 
denture.

2.4.2  |  6 months

Following preliminary alignment of the mandibular arch, 
study models were obtained to plan for placement of the 
maxillary fixed appliances (Figure 2). It was subsequently 
noted that the posterior maxillary arch was slightly in-
sufficient in the transverse dimension as the mandibular 
posterior teeth had also uprighted in the bucco-lingual di-
mension. The orthodontist and maxillofacial surgeon de-
termined that the posterior maxillary arch width dimension 
required an increase of approximately 4  mm for optimal 
antagonistic occlusion with the mandibular arch. Given the 
complexity of the planned bimaxillary orthognathic surgery 
and the relatively small amount of expansion required, a 
surgically assisted maxillary expansion was not recom-
mended due to the expected increase in surgical morbidity. 
A banded rapid maxillary expander with a Hyrax expansion 
screw component was determined to be the appliance of 
choice (Figure 3).

T A B L E  3   Alternative treatment options

. No treatment
•	 This treatment option was not recommended due to the pre-

existing caries
•	 Restoration of all carious lesions and stabilization of the caries 

risk is required for ongoing dental health
•	 The patient expressed a strong desire to proceed with the 

required interdisciplinary treatment to achieve pleasing anterior 
smile esthetics and improve occlusal function without a 
removable partial denture

. Removable Prosthodontic Treatment (accepting the current 
maxillary partial denture)

•	 Reduces the associated biological risks, financial and 
opportunity costs

•	 This option was declined by the patient

. Fixed Prosthodontic Treatment (in isolation without pre-
prosthodontic surgical orthodontic treatment)

•	 Without combined surgical orthodontic management to 
address the atrophic maxilla and skeletal Class III skeletal base 
relationship, restorative implants cannot be placed appropriately 
in the anterior maxilla to provide a final prosthodontic 
restoration with positive anterior overjet and overbite

•	 This option was not deemed to be inappropriate by both the 
patient and the involved clinicians
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2.4.3  |  8 months

Fixed orthodontic appliances were placed in the maxil-
lary arch in conjunction with a banded rapid maxillary 
expander. It was correctly anticipated that the maxillary 
partial denture would no longer fit following the place-
ment of the orthodontic appliances, therefore an acrylic 
denture was constructed and issued at this appointment 
for cosmetic reasons. The orthodontist also designed the 
acrylic denture with metal attachment hooks to help secure 
the acrylic denture with orthodontic elastics (Figure  3). 
The patient was advised to perform a turn of the midline 
expansion screw every day, with each turn equating to 

0.25 mm of expansion. A total of 19 turns were performed 
and at this point, the maxillary arch width was determined 
to be adequate.

The primary objective of the orthodontic treatment in the 
maxillary arch was to improve the arch coordination with the 
mandibular arch through an increase in transverse intermolar 
dimension and levelling the curve of Spee.

2.4.4  |  14 months

Intraoral photographs and progress radiographs were ob-
tained to assess the treatment. The progress panoramic 

F I G U R E  3   A-E, Intraoral photographs obtained 9 months into active treatment. A maxillary expansion appliance was placed at this time along 
with sectional fixed orthodontic appliances to improve the transverse arch dimension. With these maxillary fixed appliances in situ, the pre-existing 
maxillary partial denture could no longer be worn. Therefore a temporary acrylic partial denture was issued with stainless steel attachment hooks 
for daily placement of orthodontic elastics to improve the retention of this removable prosthesis. F-N, Intraoral photographs obtained at 14 months 
into treatment with and without the patient’s denture in situ. Note the increase in the transverse dimension of the maxillary arch and successful 
uprighting of the mandibular second molars

F I G U R E  4   A-B, The progress lateral cephalograph and tracing obtained at 14 months demonstrated successful pre-surgical orthodontic 
decompensation of the mandibular incisor angulation and confirmed the extent of orthognathic surgical movements needed in the anteroposterior 
dimension. C, The progress panoramic radiograph obtained at 14 months confirmed the successful uprighting of the 37 and 47 and satisfactory root 
parallelism of the overall dentition
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radiograph demonstrated successful uprighting of the 37 and 
47 and satisfactory root parallelism. The lateral cephalograph 
demonstrated ideal pre-surgical mandibular incisor angula-
tion and confirmed the extent of the orthognathic surgical 
movements that were required in the anteroposterior dimen-
sion (Figure 4).

2.4.5  |  18 months

Pre-surgical photographs and study models were taken to fi-
nalize the orthognathic surgical planning. A facebow record 
was taken and the study models were mounted. It was deter-
mined that the maxilla required an advancement of 5.0 mm 
on the right side and 6.0 mm on the left side and the mandible 
required a setback of 5.5 mm on the right side and 5.0 mm 
on the left side (Figure 5). An autogenous bone graft in the 
anterior maxilla was also planned in conjunction with the 
orthognathic surgery. As no functional pressure could be 
applied onto the anterior bone graft for at least 3  months, 
the current acrylic denture would become redundant. An al-
ternate cosmetic appliance was required as the patient was 
not prepared to be without anterior teeth for this extended 

timeframe. Interdisciplinary discussion provided a solu-
tion, with a Luxatemp® (DMG Chemisch-Pharmazeutische) 
multi-tooth pontic constructed and subsequently attached to 
an orthodontic archwire with ligature wire (Figure 6).

2.4.6  |  20 months

Bimaxillary orthognathic surgery was performed as previ-
ously planned, with a combination of maxillary advancement 
and mandibular setback osteotomies. Mid-face and mandibu-
lar screws and plates were placed as appropriate (Synthes®). 
A bone graft was also placed in the anterior maxilla simulta-
neously under the same general anesthetic to facilitate future 
implant placement in this region. Autogenous bone was har-
vested from the mandibular sagittal split osteotomy site (i.e. 
lateral cortex of the mandibular body). The bone was trans-
ferred to the anterior maxilla after the Le Fort 1 advance-
ment was performed and augmented with BondBone® (MIS 
Implants Technologies Ltd.). At 2  weeks post-surgery the 
Luxatemp® multi-tooth pontic was trimmed appropriately to 
avoid any contact onto the anterior maxilla and provided sat-
isfactory esthetics for the patient. (Figure 6)

F I G U R E  5   A-F, Pre-surgical progress photographs obtained at 18 months into active treatment with and without the acrylic partial denture 
in situ. Note the significant reverse anterior overjet which resulted from the pre-surgical orthodontic decompensation of the mandibular incisor 
angulation. G-K, Pre-surgical study models were taken to confirm and plan the bimaxillary orthognathic surgery. It was determined that the maxilla 
required an advancement of 5.0 mm on the right side and 6.0 mm on the left side and the mandible required a setback of 5.5 mm on the right side 
and 5.0 mm on the left side
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2.4.7  |  23 months

The upper and lower fixed orthodontic appliances were re-
moved. A mandibular fixed lingual retainer was bonded 
to the anterior teeth. The patient was also provided with a 
maxillary vacuum-formed retainer with the Luxatemp® 
multi-tooth pontic secured within the retainer with ceramic 
brackets for cosmetic reasons while a temporary acrylic max-
illary denture was constructed (Figure 7).

2.4.8  |  31 months

Three implants (Nobel Replace Tapered Groovy®; 
Nobel Biocare) were placed in the 13 (4.3  ×  10  mm), 21 
(3.5 × 13 mm) and 23 (4.3 × 10 mm) sites and intention-
ally submerged to ensure optimal healing (Figure 8). Nobel 
Replace Tapered Groovy® implants are tapered implants de-
signed to provide increased initial stability compared with 
a parallel implant.19 Additional alveolar ridge augmentation 
was also performed with BondBone®. The patient was in-
structed to not wear the maxillary acrylic partial denture for 
one week and to have this denture adjusted appropriately by 
the prosthodontist.

2.4.9  |  34 months

After detailed discussion with the patient, a fixed prosthesis 
consisting of a titanium cylinder cobalt chrome framework 
was chosen to support a six-unit acrylic bridge (Figure 9). 
This prosthesis was intended as a long-term provisional pros-
thesis. The ideal definitive prosthesis would be a fixed por-
celain bridge, however, financial constraints prevented the 
patient from choosing this material. Despite the inherent chal-
lenges, the post-treatment maxillary lip fullness and facial 
profile change were determined to be pleasing (Figure 10). It 
was not possible to re-create the soft tissue papillae or gingi-
val margins around the final implant-supported restorations, 
therefore gingival-colored acrylic was utilized to improve the 
anterior smile esthetics (Figure 9).

3  |   DISCUSSION

Several challenges and dilemmas became apparent in the 
planning of the procedures and these were communicated 
clearly with the patient prior to the commencement of the 
comprehensive interdisciplinary treatment. In particular, 
it was clear that a substantial amount of time, effort and 

F I G U R E  6   A, An alginate impression was taken with the acrylic partial denture in place to produce a working stone model. B, A polyvinyl 
siloxane putty key was used to record the position and to allow a replicate of the maxillary anterior teeth to be fabricated for cosmetic purposes. 
Luxatemp® was placed into the polyvinyl siloxane putty key to create a multi-tooth replica pontic. C-D, Wax was used to position the multi-tooth 
pontic into the correct horizontal and vertical position. E, The pontic was trimmed to avoid contact with the anterior maxilla, which had undergone 
an autogenous bone graft at the time of orthognathic surgery. F-G, The multi-tooth pontic was attached to the maxillary orthodontic archwire at 
2 weeks post-surgery. H, This multi-tooth pontic provided satisfactory esthetics for the patient at this interim stage, as the acrylic partial denture 
could no longer be worn due to the recent autogenous bone graft in the anterior maxilla
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resources would be required to facilitate the fixed prostho-
dontic rehabilitation due to the significant atrophic alveolar 
bone changes. Given the retrusive maxillary position, osse-
ointegrated implants could only be appropriately placed in 
the anterior maxilla following a maxillary advancement or-
thognathic surgical procedure and a significant increase in 
alveolar bone volume from a graft.

In addition to this, the pre-existing removable partial den-
ture was able to provide favorable upper lip support due to 
the size of the acrylic flange. Fixed prosthodontic rehabilita-
tion would not be able to provide comparable upper lip sup-
port, although a maxillary advancement would be expected 
to provide an increase in upper lip projection. This potential 
post-treatment reduction in upper lip fullness was communi-
cated to the patient by all involved clinicians. Another con-
cern for the maxillofacial surgeon and prosthodontist was 
that re-creation of the soft tissue papillae and gingival mar-
gins around the final implant-supported restorations would 
not be possible, therefore gingival-colored acrylic would be 
necessary to disguise this inevitable outcome. Despite these 
clearly communicated therapeutic limitations, the patient 

remained determined to proceed with the proposed treat-
ment plan.

The desire for implant-supported prostheses may vary be-
tween individual patients. It has been reported that despite 
being unhappy with certain aspects of their current denture, 
some patients still prefer not to have implants.20 This sug-
gests that denture dissatisfaction does not always correlate 
with desire for an implant prosthesis. The potential benefits 
of implant prostheses must be balanced with the risks of sur-
gery, post-operative pain, financial and opportunity costs.21 
This highlights the need for comprehensive and ongoing in-
formed consent.

It has been reported that no significant change in self-
esteem occurred for patients treated with either dentures or 
implants,22 which suggests that an individual’s self-esteem 
may be affected by factors unrelated to the type of appliance. 
This highlights the individual variation between patients that 
influences treatment decisions, such as personality. Although 
the type of appliance may be less important, patients with 
Kennedy Class IV issues resulting in severe anterior eden-
tulism have demonstrated greater self-esteem changes 

F I G U R E  7   A-B, The fixed orthodontic appliances were removed following 23 months of active treatment. C-D, The Luxatemp® multi-tooth 
pontic was positioned with wax on the working stone model at the correct horizontal and vertical dimension. Ceramic brackets were bonded to the 
pontic in the 13 and 23 positions to hold the pontic more securely in the maxillary retainer prior to the fabrication of the maxillary vacuum-formed 
Essix® retainer. E, This maxillary vacuum-formed retainer provided a temporary cosmetic solution until another maxillary acrylic partial denture 
could be made. A mandibular vacuum-formed retainer was also issued. G, A mandibular fixed retainer bonded to the canines was also placed. The 
mandibular vacuum-formed retainer was worn nocturnally to maintain the uprighted positions of the 37 and 37
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following implant rehabilitation.1 This case report has de-
tailed the complex interdisciplinary treatment required for a 
patient determined to achieve a fixed prosthodontic outcome 
despite having a well-functioning and esthetic removable 
partial denture.

There are many potential challenges when planning mul-
tiple implant placement in an edentulous and atrophic ante-
rior maxillary region. Bone grafting is generally required to 
provide sufficient available bone in all three dimensions23, 
followed by period of healing and subsequent implant place-
ment. However, it should be noted that the survival rates 
of implants placed in grafted jaws are lower than implants 
placed in native bone.24 Further challenges to multiple im-
plant placement in the anterior maxilla include achieving sat-
isfactory esthetics from both the dental, soft tissue and facial 
perspectives. This includes the attempt to provide natural ap-
pearing sulcular and papillary anatomy.25 Due to the substan-
tial osseous defects from prolonged tooth loss and denture 
wear for this patient, gingival-colored acrylic was required to 
provide satisfactory dental proportions and to avoid signifi-
cant black triangular spaces between adjacent implants due to 
the absence of natural interdental papillae.26

4  |   CONCLUSION

This case report demonstrates the paramount importance of 
structured interdisciplinary consultation and management for 
a patient with advanced dental needs. Complex cases require 
particular attention to the informed consent process and often 
a degree of lateral thinking to address the various clinical 
challenges which may be encountered.
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F I G U R E  8   A-B, Periapical 
radiographs at 31 months showing the 
three restorative implants placed in the 
anterior maxilla (Nobel Replace Tapered 
Groovy®). The restorative implants were 
placed in the 11, 13, 21 and 23 locations in 
the maxillary arch. C-D, 34 months after 
the commencement of the interdisciplinary 
treatment, one six-unit bridge was placed in 
the anterior maxillary region
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F I G U R E  9   A-C, The post-treatment maxillary lip fullness and profile was pleasing. D-F, The fixed acrylic restoration was tinted to mimic the 
absent gingival papillae to improve the anterior smile esthetics of the implant restorations. G-H, An esthetically pleasing and functional outcome 
was achieved for this challenging case

F I G U R E  1 0   A, Post-surgical cephalometric radiograph taken prior to placement of the maxillary anterior restorative implants. B, Post-surgical 
cephalometric tracing (C) Superimposition of the pre-treatment cephalometric tracing (black lines) and the post-surgical cephalometric tracing (red 
lines) demonstrates the extent of facial profile changes achieved
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