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ABSTRACT

Immediate placement of dental implants presents many challenges, especially when
partial or complete fixed restorations are the intended prosthetic outcome. With mod-
ern advancements in CAD/CAM technology, the ease and predictability of such com-
plex cases is vastly improved. However, certain clinical situations remain that preclude
the traditional implementation of this controlled approach to implant plan-
ning/placement and the current solutions to these problems each impose some level of
compromise. This article describes a technique permitting both prosthetically-driven
implant planning and increased surgical guide accuracy in situations where existing
hopeless teeth would otherwise impede optimal treatment.
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Introduction

The combined utility of cone beam computed tomogra-
phy (CBCT), virtual dental implant planning computer
software, and rapid prototyping of surgical guides has
dramatically improved the accuracy of dental implant
placement and the quality of the associated prostheses
[1-7]. These technologies provide complete three-
dimensional visualization not only of patient anatomy
but also the proposed prosthetic contours thereby facili-
tating prosthetically-driven implant placement with an
excellent control [8-12]. These methods are optimally
suited for planning implant placement in both edentu-
lous and partially dentate cases in which the existing
natural teeth are to be maintained. In situations where
hopeless teeth remain, it is recommended that the teeth
be extracted prior to scanning/planning of implants [13-
14]. While eliminating hopeless teeth (prior to radio-
graphic template construction) prevents their obscuring
both the visible osseous architecture as well as the pro-
posed restorative contours, it does require additional
surgical and healing phases. Pre-emptive extraction also
discards any contributions those teeth may provide in
surgical guide fixation leaving the accuracy of implant
placement entirely at the mercy of less stable soft tissue
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[6]. Cantoni et al. [15] described a technique for devel-
oping an implant plan around existing hopeless teeth
using a two-piece scanning template and a dual scan
approach [15]. However, the hopeless teeth do not serve
as positioning indices for the surgical guide if all of the
remaining teeth are extracted in the course of implant
surgery. Moreover, this technique does not permit alter-
ation of the diagnostic tooth setup without added labora-
tory procedures [15].

The technique presented in this article offers another
solution for the clinical situations where hopeless teeth
are to be maintained up to the time of implant placement
allowing their utilization in orienting and fixating the
radiographic and surgical templates.

Technique

1. Make maxillary and mandibular diagnostic impres-
sions with alginate (Jeltrate, Dentsply Caulk) in
stock trays. Mount the casts on a semi-adjustable
articulator (Whipmix 2240, WhipMix Corp) using
the facebow and interocclusal records.

2. Block out all undercuts (Figure 1a) and fabricate
maxillary acrylic trial denture base (Ortho Resin;
GC America Inc., Alsip, Ill) covering the existing
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hopeless teeth and extended up to the depth of the
vestibule.

3. Add radiopaque fiducial markers on the palatal
surface and along the border extensions of the trial
denture base such that they do not interfere with fu-
ture prosthetic teeth arrangement. This trial denture
base can now serve as radiographic template (RT)
(Figure 1b) so that they do not interfere with future
prosthetic teeth arrangement.

4. Try the RT in the patient’s mouth and adjust it to
ensure optimal fit. Register an interocclusal record
with the RT in the mouth using a bite registration
material (Regisil, Dentsply Caulk).

5. Acquire a CBCT (Kodak 9000, Carestream) scan of
the patient (P-1) with the RT and the interocclusal
record placed in the oral cavity and a second CBCT
scan (T-1) of the RT by itself.

6. Examine the existing maxillary anterior teeth clini-
cally: the midline, anterior occlusal plane, gingival
ling, smile line and the labio-lingual position of the
teeth. Assess and record the desired changes in the
maxillary anterior tooth positions to achieve opti-
mal esthetics.

7. Make keyways on the land area of the cast and fab-
ricate a vinyl polysiloxane putty (Aquasil putty,
Dentsply Caulk) index to record the position of the
existing maxillary anterior teeth. Eliminate all the
maxillary hopeless teeth on the cast and adjust the
residual ridge contours, as necessary. Place the RT
on the adjusted maxillary cast (Figure 1c), adjust
the RT and wax the maxillary prosthetic teeth on
the RT using the putty index and clinical records to
achieve the desired esthetics and occlusion (Figure
1d). Areas bearing the fiducial markers must be left
unaltered. Acquire a new CBCT scan (T-II) of the
modified RT (MRT)/ RT (with all the prosthetic
teeth waxed to it) by itself.

8. Using the implant planning software (Nobel Clini-
cian, Nobel Biocare) combine the patient scan (P-I)
and the scan of the modified RT (T-I1), via fiducial
marker correlation.

9. Plan the implants optimally by visualizing the ana-
tomic structures and the final position of prosthetic
teeth as desired in the definitive prosthesis. Once
the implant plan is finalized (Figure 2a), it is then
necessary to incorporate this plan within the con
tours of the unmodified RT. To accomplish this, the
MRT is selected in the software with the cursor and
then deleted (Figure 2b). The implants and guide
sleeve positions can now be visualized relative to
the existing teeth (Figure 3).

10. Adding a new radiographic guide option in the im-
plant planning software allows the RT scan (T-I) to
be merged with the patient scan (P-1). The original-
ly planned implants can now be visualized relative
to the contours of the original RT (Figure 4a). The
anchor pins are planned (Figure 4b), the surgical
template is finalized in the software and the data is
sent to the manufacturing facility for its fabrication
(Figure 5).

Summary

This technique affords patients and providers the option

of retaining their hopeless teeth throughout the entire

pre-implant treatment phase. It not only aids in utilizing
the existing teeth as surgical guide positioning indices
but also permits clinician-directed prosthetic tooth posi-
tioning. Using modified radiographic guide for implant
planning permits visualization of the definitive prosthe-
sis contours and final positions of prosthetic teeth dur-
ing virtual implant planning. Because this method pre-
cludes the need for a fully developed scanning template,
it allows for much earlier acquisition of a CBCT scan

for tentative surgical diagnosis as well as eventual im-

plant planning and surgical template fabrication.

Figure 1a: Undercuts blocked using modeling wax, b: Fiduciary markers added on the palatal surface and along the border extensions of
the trial denture base, ¢: Radiographic template placed on the adjusted maxillary cast, d: Maxillary prosthetic teeth waxed on the radio-

graphic template to achieve desired esthetics and occlusion
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Figure 2a: Implants planned in the planning software by merging the patient scan with the scan of the modified radiographic template,
b: Modified radiographic template deleted following implant planning

Conflict of Interest
The authors declare that they have no conflict of inter-
ests.

References

[1] Arisan V, Karabuda ZC, Ozdemir T. Accuracy of two
stereolithographic guide systems for computer-aided im-
plant placement: a computed tomography-based clinical
comparative study. J Periodontol. 2010; 81: 43-51.

[2] D'haese J, Vervaeke S, Verbanck N, De Bruyn H. Clinical
and radiographic outcome of implants placed using stereo-

lithographic guided surgery: a prospective monocenter
study. Int J Oral Maxillofac Implants. 2013; 28: 205-215.
[3] Horwitz J, Zuabi O, Machtei EE. Accuracy of a computer-
ized tomography-guided template-assisted implant place-
ment system: an in vitro study. Clin Oral Implants Res.
2009; 20: 1156-1162.
[4] Sarment DP, Sukovic P, Clinthorne N. Accuracy of im-

Figure 4a: Implants originally planned on modified radio- ) ) . ] )
graphic template can now be visualized relative to the contours plant placement with a stereolithographic surgical guide.

of the original radiographic template, b: Anchors pins added Int J Oral Maxillofac Implants. 2003; 18: 571-577.

to implant plannin
plamtp g [5] Soares MM, Harari ND, Cardoso ES, Manso MC, Conz

MB, Vidigal GM Jr. An in vitro model to evaluate the ac-
curacy of guided surgery systems. Int J Oral Maxillofac
Implants. 2012; 27: 824-831.

[6] Turbush SK, Turkyilmaz 1. Accuracy of three different
types of stereolithographic surgical guide in implant
placement: an in vitro study. J Prosthet Dent. 2012; 108:
181-188.

[7] Van Assche N, van Steenberghe D, Guerrero ME, Hirsch
E, Schutyser F, Quirynen M, et al. Accuracy of implant

A

Figure 5: Stere-olithicsurgical quide placement based on pre-surgical planning of three-

dimensional cone-beam images: a pilot study. J Clin Peri-

This technique can thus minimize radiation exposure odontol. 2007; 34: 816-321.
to the patient (since only one patient scan is required) [8] Drago C, del Castillo R, Peterson T. Immediate occlusal
while both optimizing and expediting implant treatment loading in edentulous jaws, CT-guided surgery and fixed
planning. provisional prosthesis: a maxillary arch clinical report. J

71



CAD/CAM Guided Implant Planning for Hopeless Teeth
10.30476/DENTJODS.2019.77838.

Johnson AC, et al.

Prosthodont. 2011; 20: 209-217.

[9] Abboud M, Wahl G, Calvo-Guirado JL, Orentlicher G.
Application and success of two stereolithographic surgical
guide systems for implant placement with immediate load-
ing. Int J Oral Maxillofac Implants. 2012; 27: 634-643.

[10] Balshi SF, Wolfinger GJ, Balshi TJ. Surgical planning
and prosthesis construction using computed tomography,
CAD/CAM technology, and the Internet for immediate
loading of dental implants. J Esthet Restor Dent. 2006;
18: 312-323.

[11] Balshi SF, Wolfinger GJ, Balshi TJ. Guided implant
placement and immediate prosthesis delivery using tradi-
tional Branemark System abutments: a pilot study of 23
patients. Implant Dent. 2008; 17: 128-135.

[12] Katsoulis J, Pazera P, Mericske-Stern R. Prosthetically
driven, computer-guided implant planning for the edentu-
lous maxilla: a model study. Clin Implant Dent Relat Res.

2009; 11: 238-245.

[13] van Steenberghe D, Glauser R, Blomback U, Andersson
M, Schutyser F, Pettersson A, et al. A computed tomo-
graphic scan-derived customized surgical template and
fixed prosthesis for flapless surgery and immediate load-
ing of implants in fully edentulous maxillae: a prospec-
tive multicenter study. Clin Implant Dent Relat Res.
2005; 7 Suppl 1: S111-S120.

[14] Papaspyridakos P, White GS, Lal K. Flapless CAD/
CAM-guided surgery for staged transition from failing
dentition to complete arch implant rehabilitation: a 3-year
clinical report. J Prosthet Dent. 2012; 107: 143-150.

[15] Cantoni T, Giovanni P. Implant treatment planning in
fresh extraction sockets: use of a novel radiographic
guide and CAD/CAM technology. Quintessence Int.
2009; 40: 773-781.

72



