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Introduction

Geometry of the bone present can make implant place-
ment challenging. This can be especially true in the ante-
rior, where the angle of the ridge requires a different trajec-
tory than that of the prosthetic axis that will be used during 
restoration.1 Both the maxillary and mandibular ridge tip to 
the facial aspect, requiring implant placement that is not 
vertical in position. This can become more complicated 
in a site that is either edentulous or undergoing significant 
periodontal changes to the bone present, as the facial as-
pect is lost first, shifting the trajectory of the available bone 
present.

Periapical and panoramic radiographs only provide a 2D 
view of the 3D anatomy practitioners operate within. There-
fore, information regarding the inclination of the triangle of 
bone is not available. Attempts at a flapless approach sur-
gically in those cases can lead to perforation of the lin-
gual plate or dehiscence on the facial aspect of the ridge. 
This implant placement requires a flapped approach to fully 
view the facial plate to aid in osteotomy preparation during 
implant placement.2, 3 Even under those circumstances, 
the surgeon must centre the drills in the space for the im-
plant to be properly positioned in the mesiodistal orienta-
tion.4 This becomes more complex, with greater potential 
error, when placing two implants adjacent to each other 

Figs. 1a & b: Pretreatment radiograph demonstrating significant bone loss associated with the mandibular right central incisor, lateral incisor and canine.  

Fig. 2: A 3/32 in. drill was used to make a pilot hole in the edentulous area of the cast where implants were planned and guide posts inserted.

Figs. 3a & b: Guide sleeves were placed over the guide posts with the retentive cleats at the lingual aspect.
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and increases as more adjacent implants are planned. An-
gulation errors in the facio-lingual dimension can still occur 
with freehand placement, leading to prosthetic complica-
tions during the restorative phase.5 

Simple surgical guides have been in use for a guided ap-
proach that is prosthetically driven.6 Those have ranged 
from guides created with denture teeth on the cast7 with 
guide holes to position the initial drills to metal sleeves8 that 
can, with appropriate inserts in the sleeve incorporated in 
the guide, allow guidance of each drill and implant inser-
tion into the site. Unfortunately, those do not consider the 
3D anatomy when fabricated and are created using a cast 
and viewing traditional radiographs to guide a hole drilled 
into that cast to position the sleeve and make the guide to 
that. Depending on the design of the guide and position in 
the arch, those may allow a flapless surgical approach or 
may still require a flap to verify orientation of the osteotomy 
in relation to the anatomy present. These factors can be 
challenging in a partially edentulous arch.9 

Cone beam computed tomography (CBCT) has assisted 
in eliminating the lack of information provided by tradi-
tional radiographs by allowing analysis of the surgical area 
in 3D.10, 11 This technology has expanded on this improved 
information by permitting virtual planning of the implants 
and fabrication of CAD/CAM surgical stents to better guide 
the drills to create osteotomies that are anatomically and 
prosthetically guided. The benefit of this approach is that 
a flapless surgery can be performed if chosen during im-
plant placement. Those guides are typically created by a 
laboratory after transmission of a virtually planned implant 
placement in CBCT using various software packages on 
the market. The laboratory then creates the surgical guide 
and returns it to the surgeon, and implant placement is 
performed. 

Laboratory-fabricated surgical guides have some nega-
tives to their use. Typically, there is the two- to three-week  
turnaround time between submission of the virtual plan-

ning and receipt of the CAD/CAM surgical guide. Addi-
tionally, there is a laboratory fee associated with that lab-
oratory-fabricated guide. This may be cost prohibitive for 
the patient when a single implant is planned and adds to  
the treatment fee when multiple implants are planned in 
the same arch. 

A simpler approach has been developed that uses a surgi-
cal guide fabricated in-office that does not require labora-
tory involvement. The guide is worn during a CBCT scan, 
and that data is imported into the implant planning software, 
where corrections to the planned trajectory and 3D position 
are made to the final in-office guide to be created. The result 
is a cost-effective surgical guide that can be quickly created 
in-office and that is guided based on the 3D anatomy, allow-
ing a flap-free surgical approach that eliminates potential 
prosthetic complications if bone is adequate based on the 
desired implant position. A case demonstrating this tech-

Figs. 4a & b: Triad gel was added to create a diagnostic stent that used the adjacent teeth for stability and locked to the guide sleeves’ cleats. 

Figs. 5a–c: CBCT views showing orientation of the diagnostic guide sleeves 

in relation to the bone present (green line), indicating correction required 

on both planned sites to have implants placed within the arch. The red line  

indicates the angle correction, and the yellow line indicates the offset  

measurement to the facial and lingual aspects. The blue line indicates the 

newly planned axis of the implant.
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nique and application with regard to adjacent implants to 
be placed, each requiring a different orientation with regard 
to the osseous anatomy, is presented.

Clinical case 

A 76-year-old male patient presented with mobility and 
pain in the right mandible. Review of the medical history of 
the patient informed that he had controlled diabetes and 
high blood pressure, for which he was on medication with 
regular supervision by his physician. Examination noted 
that the mandibular right central incisor and lateral incisor 
had Grade II mobility and that the right canine presented 
with Grade III mobility. 

Periapical radiographs were taken to access the conditions 
present (Figs. 1a & b). A large area of bone loss was noted 
around the entire root of the canine, which had no osseous 
support. The lateral incisor presented with 90% bone loss 
and the central incisor 75% bone loss. The patient was  

informed that, owing to the amount of bone loss, extraction 
of the three teeth was the recommended treatment that 
could be performed on those teeth. 

Treatment options to replace the teeth, which included a 
removable partial denture or placement of two implants 
and restoration with a three-unit fixed prosthesis, were dis-
cussed. The patient decided on the implant-retained fixed 
prosthesis as the treatment he wished to proceed with.  
Review of the steps necessary to follow this treatment  
option were discussed and the patient was informed that  
osseous grafting would be necessary at the time of ex-
traction and, after a healing period, implants would be 
placed. The implants would then require a healing period to 
osseointegrate before restoration could be initiated. During 
the healing periods, the patient would wear a provisional 
partial denture. The patient was scheduled for surgery.

The patient presented, and informed consent forms were 
reviewed and signed by him. Local anaesthetic (4% art

Figs. 8a & b: Corrected 1.0 mm offset guide posts with 3.9 mm upper parts for alignment of 4.0 mm guide sleeves placed into the post holes on the cast.  

Fig. 9: Guide sleeves were placed on the upper removable parts of the corrected guide posts.

Fig. 6: Guide Right Bending Tool and stylus. Figs. 7a & b: A 1 mm offset post was bent to 9° for the central incisor site (a) and a 1 mm offset post was bent  

to 15° for the canine site (b). 
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icaine with 1:200,000 adrenaline) was administered in  
the buccal vestibule and lingual aspect for infiltration. The 
central incisor and lateral incisor and canine were extracted 
atraumatically with a forceps after detachment of the peri-
odontal ligament with a periotome. The extraction sockets 
were curetted to remove any residual tissue related to the 
periodontal lesions present. In preparation for implant place-
ment after site healing, osseous grafting was performed 
to create a bed to accommodate the planned implants. 
The material used was INFUSE® Bone Graft (Medtronic),  
which contains a recombinant human bone morphogenetic 
protein-2, known to be upregulated in the bone healing pro-
cess and thus assisting in bone regeneration. It stimulates 
the recruitment and differentiation of bone-forming cells, in-
ducing new bone formation and healing existing bone. The 
solution was added to Puros (Zimmer Biomet Dental) and 
an absorbable collagen sponge. A resorbable non-ceramic 
bioactive bone graft was selected to aid in filling the sock-
ets’ missing volume (OsteoGen, Impladent). These mate-
rials convert over time and are replaced with host bone. 
The grafting material mixture was placed into the extrac- 

tion sockets and gently tamped down to eliminate any voids 
present between the grafting material and socket walls.  
The patient was dismissed and scheduled for a follow-up 
appointment to check site healing. 

At two weeks post-extraction and socket grafting, the pa-
tient presented and sutures were removed. The flap had 
healed uneventfully with primary closure. The patient was 
scheduled for an appointment at three months post-graft-
ing to initiate the next phase of treatment. An impression 
was taken of the arch to fabricate the diagnostic guide.  
The impression was poured in stone to create a cast.  
A 3/32 in. drill was used in a laboratory handpiece to create 
a pilot hole in the cast at the estimated position and angula-
tion at the central incisor and canine sites on the edentulous  
area, and guide posts (DePlaque) were inserted into the 
holes (Fig. 2). Owing to the different anatomical shapes of 
the two sites, the pilot holes were placed based on the cast’s 
anatomy and parallelism was not attempted. A guide sleeve 
(DePlaque) was placed over each of the two guide posts  
and the retentive cleats were positioned at the lingual  

Figs. 12a & b: The corrected Guide Right surgical guide was tried into the mouth to verify fit and stability (a). A 2.3 mm insert and a 3.0–4.0 mm insert were 

placed in the 4.0 mm guide sleeve before the 2.2 mm drill was used to start the osteotomy (b). 

Fig. 10: The cleats on the guide sleeves were orientated to maximise retention in the resin to be placed to fabricate the surgical guide. Fig. 11: Triad gel  

was placed, completing the corrected Guide Right surgical guide. 
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aspect (Figs. 3a & b). Triad gel (Dentsply Sirona) was placed 
over the retentive cleats on the sleeves and over the lubri-
cated surfaces of the adjacent teeth on the cast and light- 
polymerised to create the diagnostic guide (Figs. 4a & b).  
A CBCT scan was taken with the diagnostic guide worn  
intra-orally. The data was imported into CS 3D implant 
planning software (Carestream Dental), and the position  
of the two sleeves were analysed with regard to orientation  
to the underlying ridge and its angulation. 

A virtual implant was placed at each site in the software.  
It was determined that, based on the trajectory of the guide 
sleeves, that both implant sites were angled to the facial 
aspect. This would create lingual perforation when the  
osteotomies were prepared, and a correction would be 
necessary with the surgical guide that would be fabricated.  
Additionally, both planned implants would need to be 
shifted and angled lingually to allow the definitive resto-
ration to have lingual access openings for the abutment 

screws. Analysis determined that the implant at the central 
incisor would need to be angled 9° to the lingual aspect 
and offset to the facial aspect at the crest by 1 mm and the 
canine angled 15° to the lingual aspect and offset to the  
facial aspect by 1 mm (Figs. 5a–c). 

The corrections to the guide posts would be made using 
the Guide Right Bending Tool (DePlaque; Fig. 6) and the 
appropriate offset guide posts. As planned in the virtual 
software, for the central incisor site, a 1 mm offset post  
(DePlaque) was bent using the bending tool previously 
mentioned to achieve the desired 9° correction to the  
pilot hole in the cast (Fig. 7a). This was repeated for the  
canine site using a 1 mm offset post which was bent to 15° 
(Fig. 7b). The corrected offset guide posts were inserted 
into the cast at the appropriate pilot holes, and 3.9 mm  
upper removable parts were placed over the top portion of 
the offset guide posts (Figs. 8a & b). Guide sleeves (4 mm) 
were placed over the upper removable parts with the cleats 
at the lingual aspect and oriented to maximise resin reten-
tion to them (Figs. 9 & 10) Triad gel was flowed over the 
cleats and adjacent lubricated portions of the cast and light- 
polymerised to create the corrected surgical guide (Fig. 11).

The surgical stent was soaked in povidone-iodine prior 
to use surgically. Chlorhexidine may be used as an alter-
native liquid to disinfect the guide. Local anaesthetic was  
administered, and the surgical guide verified for fit and 
stability intra-orally (Figs. 12a & b). A crestal incision was 
made with a scalpel, and a full-thickness flap was reflected 
to expose the crest. The Guide Right surgical guide with  
4 mm guide sleeves was inserted. The osteotomies were 
initiated with a 2.2 mm drill in a 2.3 mm insert and com-
pleted with Densah osseodensification burs (Versah), start-
ing at 2.5 mm and continuing to 3.5 mm in diameter to a 
depth of 11.5 mm at both sites through the surgical guide 
(Fig. 13). A 3.5 × 11.5 mm implant was placed into the cen-
tral incisor site and a 4.0 × 11.5 mm implant was inserted 
into the canine site (AnyRidge, MegaGen). A post-insertion 

Fig. 13: Densah osseodensification drills used through the Guide Right surgical guide to create the osteotomies for the implants to be placed. Figs. 14a & b: 

Periapical radiographs of the implant placement (a) and healing abutments placed (b).

Figs. 15a & b: Radiograph of the definitive restoration (a) and the definitive 

restoration displaying the lingual access openings (b).
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radiograph was taken (Fig. 14a). Cover screws were placed 
on both implants, and the flap was secured with sutures. 

Owing to the pandemic and shutdown, a delay in the re-
turn of the patient to initiate the prosthetic stage of treat-
ment resulted. When the patient returned, the implants 
were exposed with a split-thickness flap. An implant stabil-
ity quotient value of 80 was recorded for the central incisor 
implant and of 84 for the canine implant, and healing abut-
ments were placed. A radiograph was taken to check the 
status of the implants (Fig. 14b). An open-tray impression 
was captured, opposing impressions taken and a maxillo-
mandibular relationship record taken. Healing abutments 
were replaced, and the impressions were sent to the labo-
ratory for fabrication of the prosthesis.

Two weeks later, the laboratory work was returned, and 
the patient presented for insertion. The healing abutments 
were removed, and the screw-retained three-unit bridge 
was tried in, and the fixation screws hand-tightened. A peri-
apical radiograph was taken to verify mating of the prosthe-
sis to the implants (Figs. 15a & b). The screws were tightened 
with a torque wrench to the manufacturer’s recommended 
torque, and the screw access channels sealed with PTFE 
tape and flowable composite (Figs. 16a & b). The occlusion 
was checked, and no adjustment was indicated.

Conclusion

Implant placement can be challenging owing to the posi-
tion and angulation of the available bone present. This is 
particularly true in the anterior maxilla and in the case of 
poor placement, especially when surgery is performed in 
a flapless manner. Poor placement can result in insufficient 
bone on the facial aspect of the implant, leading to even-
tual failure, as occurred with the initial implant the patient 
presented with. Evaluation of available bone is difficult with 
traditional 2D radiographs, as the facio-lingual dimension is 
lost for evaluation and can only be assessed with a CBCT 
scan. Software is then able to allow virtual planning and 
fabrication of a surgical guide to replicate placement based 
on the anatomy present and virtual positioning. A simpli-
fied process using the Guide Right system permits in-office 

fabrication of a simple guide that is used as a diagnostic 
guide worn during the CBCT scan and permits references 
during virtual planning and then fabrication of a corrected 
surgical guide, thus reducing both the cost of the surgical 
guide and the time required to have the guide ready for  
the implant placement appointment—an ideal option in the 
partially edentulous arch. 

Editorial note: A list of references is available from the publisher.
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Figs. 16a & b: Completed prosthesis with a three-unit screw-retained bridge on the implants, labial (a) and palatal (b) view.
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